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From our editor

@GrasslandSociety-
ofSouthernAfrica

Despite the care and attention that we devote to the structure of this newsletter and the information it contains,  
the Grassroots Editorial Team cannot guarantee the completeness and accuracy of the data. The opinion expressed in  

each article is the opinion of its author and does not necessarily reflect the opinion of the editorial team.

Welcome to Issue 3 of Grassroots 
for 2020. 

It has been a very unique and challeng-
ing year and despite all the challenges, 
there are still several achievements 
to celebrate. The Grassroots team is 
happy to announce that Issue 3 had 
the highest readership to date and we 
hope to keep on growing in the years 
to come. Thanks to everyone who have 
contributed, those who have shared 
Grassroots on various platforms, and 
to all our readers!

Congratulations to a long-time mem-
ber of the GSSA, Prof Timm Hoffman, 
who recently received the prestigious 
Living Planet Award for 2020 from the 
WWF. It is also with great sadness that 
we announce the passing of Dr Jennifer 
Russell shortly after being awarded the 
GSSA’s medal for outstanding academ-
ic achievement for her PhD in Grass-
land Science. Our sincere condolences 
to her family, friends and colleagues. 

Highlights of this issue

Two of the GSSA’s Congress 55 award 
winners, Robyn Nicolay and Anisha 
Dayaram, have written feature articles 

on the work they have been doing and 
presented at the congress. The spot-
light falls on wire grass (Elionurus mu-
ticus) and forage sorghum (Sorghum 
spp.) in our grass and pasture feature 
of the month. A few mysteries are 
solved as we finally learn the reason for 
the deaths of 350 elephants in Botswa-
na and the reason for the mysterious 
‘fairy circles’ in Australia and Namibia. 
Discoveries were made as researchers 
found a new grass species in the Malo-
ti-Drakensberg area and a PhD student 
found an ‘extinct’ plant in Piketberg. 
There is also a new app for karoo plant 
identification that you can download 
and try out this holiday season. 

Be sure to check out the submission 
deadlines to Grassroots for 2021 and 
a few exciting upcoming events. There 
is also a call for special sessions for 
GSSAC56 which closes on 30 January 
2021. 

Lastly, we welcome a new Grassroots 
team member, Marnus Smit. 

Merry Christmas and Happy New Year!
Enjoy the read!

Best regards,Malissa
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The World Wide Fund for Nature 
(WWF) has announced leading arid 
zone ecologist Prof Timm Hoffman 

as the winner of its prestigious Living 
Planet Award for 2020.

The award was given to him for his con-
tribution to both conservation and help-
ing the people who are dependent on 
the land to make a living in some of the 
driest parts of South Africa.

The Living Planet Award is an annual 
award made to exceptional South Afri-
cans who, through their contribution to 
conservation, inspire people to live in 
harmony with nature.

Due to the coronavirus pandemic and 
the country’s lockdown regulations, 
this year’s award was made during a 
special online ceremony on Tuesday, 
1 September 2020. The ceremony also 
showcased the splendours of the Suc-
culent Karoo.

The Succulent Karoo is a semi-desert bi-
ome (or ecological region) that stretch-
es from the Little Karoo to southern Na-
mibia and is home to more than 6,000 
plant species, making it the most bio-
diverse of its kind in the world.

WWF South Africa CEO Dr Morné du 
Plessis said: “Timm is not only one of 
South Africa’s foremost arid zone ecolo-
gists but is also one of the humblest and 
most compassionate people you will 
ever meet.”

Du Plessis said through the award WWF-
SA acknowledged an individual whose 
work exemplifies how conservation truly 
can benefit both people and nature.

Hoffman, who hails from the Eastern 
Cape, has spent a lifetime working on 
dry land ecology, most recently as the 
director of the Plant Conservation Unit 
at the University of Cape Town.

He is also a long-standing member of 

the Leslie Hill Succulent Karoo Trust, 
which is administered by WWF, and cel-
ebrates its 25th anniversary this year.

Hoffman has co-authored over 130 sci-
entific articles, contributed to more than 
30 books, supervised numerous stu-
dents, and added to the development 
of new knowledge and insights into 
both the Fynbos and Succulent Karoo 
biomes.

He also led the national review of land 
degradation for South Africa and has 
contributed significantly towards the 
understanding of the impacts of land 
use and climate change. Using fixed-
point photography, his work has high-
lighted massive changes that have oc-
curred in South Africa’s ecosystems over 

an extended period.

Beyond his ecological research, Hoff-
man also works to understand the com-
plex ways in which rural social, cultural 
and economic livelihoods interact.

According to Du Plessis, in the village 
of Paulshoek in Namaqualand, in the 
Northern Cape, Hoffman has contrib-
uted positively to the community by 
creating a long-term contract job, other 
occasional employment and training for 
community members, as well as funding 
for development projects.

Hoffman has served as a trustee of the 
Leslie Hill Succulent Karoo Trust (LH-
SKT) since 2001.

The trust supports WWF in the expan-
sion of conservation land both through 
land acquisition and biodiversity stew-
ardship agreements where landowners 
and communities continue to be the 
stewards of the land.

Hoffman has helped guide the trust, 
enabling WWF to secure nearly 290,000 
hectares of land for formal conservation 
areas in the Succulent Karoo. This land 
includes the Namaqua National Park, 
the Tankwa Karoo National Park, the 
Knersvlakte Nature Reserve and several 
strategic stewardship initiatives.

Last year the award was won by Sissie 
Matela and Nicky McLeod, from Mata-
tiele, who are behind a non-profit social 
enterprise organisation Environmental 
and Rural Solutions.

Accepting the award, Hoffman said: “I 
feel honoured to have my contribution 
to conservation and sustainable devel-
opment recognised in this way and I am 
humbled by the company I share among 
the previous recipients of this award.

“Something of this nature doesn’t only 
reflect the work of one person. I am very 
grateful to everyone involved.”

‘Humble and compassionate’ 
prof wins WWF Living Planet 

Award
Mpumzi Zuzile
Current Address: South Africa

Reprinted From: https://bit.ly/3otDqPQ

ACHIEVEMENTS

Figure 1: Prof Timm Hoffman was given 
the WFF Living Planet Award
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OBITUARY

Dr Jenny Russell (née Grant), the 
most recent recipient of the 
Grassland Society of Southern Af-

rica (GSSA) medal at the University of 
KwaZulu-Natal (UKZN) for outstanding 
academic achievement, awarded for her 
exceptional PhD in Grassland Science, 
passed away in October 2020.

The third child of Peter and Hilda Grant, 
Jenny was born in George and grew up 
in the George and Knysna areas with 
her older siblings, brother David and 
sister Lesley.

Schooled in George, Jenny attended 
the Convent followed by Outeniqua 
High, although the pursuit of her first 
love of horses and riding meant she was 
involved in school activities only when 
obliged. Her teen years were spent ex-
ploring the forests around George on 
horseback, often equipped only with an 
apple for lunch on day-long outrides.

It was on horseback that Jenny met her 
husband Peter when he was working in 
Mossel Bay and riding with a friend at 
Tantivvey stable yard outside George 

where Jenny’s horse was stabled. Taking 
Peter on a ride through the forests she 
loved ended in a dinner invitation from 
Peter, and the two were married on 28 
January 1978 in George’s St Mark’s Ca-
thedral.

Keen on jumping, dressage and cross-
country events, Jenny participated in 
local shows, playing polocrosse with a 
team in Knysna and continuing to play 
with the Shongweni Club after moving 
to KwaZulu-Natal.

Jenny completed her undergraduate 
and honours studies in biological sci-
ences at the then University of Natal in 
the 1980s, her Honours project involv-
ing a study of bush encroachment in the 
Hluhluwe Game Reserve. 

Jenny went on to work for The Valley 
Trust as an ecology education facilitator, 
before spending several years focusing 
on motherhood after her son William 
was born in March 1988. Hesitant yet 
excited at the prospect of becoming a 
mother, Jenny continued riding as late 
into her pregnancy as she could, and 

described the birth of her son as bring-
ing absolute joy. Turning to storytelling 
as an offshoot career, she became a 
professional battlefield guide in KwaZu-
lu-Natal, where she passionately shared 
the beauty of South Africa and vivid bat-
tle stories with foreign visitors.

Spending much of her time in Isandl-
wana, Rorke's Drift and Fugitives’ Drift, 
Jenny began to consider re-entering a 
career that involved working with the 
natural environment. Encouraged by 
UKZN’s Professor Pat Berjak, she decid-
ed to enrol for a master’s degree.

Professor William Bond, after showing 
Jenny a book by David Rattray compar-
ing paintings done during the Anglo 
Zulu wars with modern photographs, 
suggested a study comparing the veg-
etation change in the intervening years, 
and Jenny embarked on the project un-
der the supervision of Professor David 
Ward, her battlefield experience and 
knowledge of the area providing access 
to a suitable supply of photographs 
from the war years.

Obituary – Dr Jenny Russell
Christine Cuénod

Figure 1: Jennifer Russell
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Current address: University of KwaZulu Natal
E-mail Address: cuenod@ukzn.ac.za
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OBITUARY

Achieving the milestone of a PhD, which 
was conferred at UKZN’s April 2019 
graduation ceremonies, followed a re-
turn to academic life for Jenny decades 
after her undergraduate and Honours 
degrees.

Granted the GSSA medal for her re-
search tracking 60 years of woody en-
croachment in the Van Reenen’s Pass 
district, where her brother-in-law farms, 
Jenny had completed this research 
through UKZN under the supervision of 
Dr Michelle Tedder.

Working at sites made available to 
her by the farming community in Van 
Reenen’s, Jenny found that the level of 
encroachment decreased with increas-
ing altitude, that the influence of grass-
land management regimes on woody 
species differed depending on altitude, 
and that climate, in particular tempera-
ture, was a likely driver of paperbark 
thorn (Vachellia sieberiana) distribution.

Jenny was extremely successful in se-
curing funding for her PhD research and 
was published in the African Journal 
of Range and Forage Science and the 
South African Journal of Botany. Aim-
ing to contribute to the scientific body 
of knowledge, Jenny was happy to see 
her publications gain citations, and was 
pleased and surprised to receive the 
GSSA award recognising her achieve-
ments.

After achieving her PhD, Jenny moved 
with her family to Wakkerstroom, Mpu-
malanga in 2020 where she established 
contacts with organisations she hoped 
to work with before a decline in health 
halted her plans.

A passionate birder, Jenny had joined 
and was active in the Wakkerstroom 
Bird Club, and applied to become an 
Honorary Ranger with SANParks before 
she fell ill. 

Together with her husband, Jenny was 
active in the Anglican Church, serving as 
a Lay Minister.

Jenny is survived by her husband Peter, 
her son William who now works as an 
electrical and projects engineer in Jo-
hannesburg, and her daughter-in-law 
Elizabeth Badria, who joined the family 
in September 2019, to Jenny’s delight. 
In addition, Jenny’s brother David lives 
in Gonubie; her sister Lesley died while 
Jenny was in her late teens.

Jenny is remembered for her valued 
friendship to many, her sense of humour 
and the ability to find it even in the most 
unlikely situations, and quick smile.

“For me, she was more than my wife, 
she was my closest friend and life's part-
ner as we tackled life together,” said 
Peter.

Jennifer Russell receiving The Grass-
land Society of Southern Africa medal 
for outstanding academic achieve-
ment for her PhD from Prof Kevin Kirk-
man recently.

The topic of her thesis was: 
Vachellia sieberiana var. woodii a 
high-altitude encroacher: the effect 
of fire, frost, simulated grazing and 
altitude: https://bit.ly/3qznxJt

She was nominated for the award by 

Dr Michelle Tedder of the University 
of KwaZulu-Natal: "I would like to 
motivate for Jennifer Mary Russell to 
be awarded the GSSA medal for out-
standing academic achievement for 
her PhD. 

Jenny produced an excellent thesis 
which received great feedback from 
her examiners and delegates when 
presented at conferences. She has 
also produced two journal articles and 
one popular article from her research.
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https://www.tandfonline.com/doi/abs/10.2989/10220119.2019.1667437
https://www.tandfonline.com/doi/abs/10.2989/10220119.2019.1667437
https://www.sciencedirect.com/science/article/pii/S025462991931436X
https://ukzn-dspace.ukzn.ac.za/handle/10413/17775
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Initial concepts of soil quality concen-
trate on the productivity of soils and 
the properties that contribute towards 

its productivity (Carter 1996; Bünemann 
et al. 2018). Developing concepts of 
soil quality has been viewed within a 
broader understanding of interactions 
between ecological systems, and how 
agriculture connects with as well as af-
fects parts of this ecological structure 
(Carter 1996). Larson and Pierce (1994) 
expanded on the concept of soil qual-
ity within, as well as beyond agricultural 
ecosystems, defining it as “the capacity 
of a soil to function within its ecosystem 
boundaries, and interact positively with 
the environment external to that eco-
system”.

Edaphic faunae perform a key role in 
soil ecosystems by their involvement in 
the regulation of microbial activities, nu-
trient cycles and most aspects of organ-
ic matter decomposition, ultimately in-
fluencing soil functioning. Factors which 
may degrade the nature of soils, such as 
pollution and land-use intensification, 
may result in changes in fauna composi-
tion and ultimately soil functioning and 
quality (Gardi et al 2006). 

In some cases, specific soil properties 
are difficult to measure directly, such as 
soil and ecological processes, and thus 
indicators, such as indices of edaphic 
fauna serve as a secondary measure 
(Bouma 1989). Such indicators should 
be easily measured, have relatively low 
sampling error, however showing sensi-
tivity to variation in the management of 
soils (Bouma 1989). It is, for this reason, 
biological indicators using soil microar-
thropods as a benchmark is generally 
accepted to express the quality of soils 
that are subject to degradation risk (Par-
isi et al. 2005).

Methods of evaluating soil quality were 
developed by Vittorio Parisi and Cris-
tina Menta in the determination of soil 
quality by means of Qualita Biologica 
del Suolo (QBS) or Biological quality of 

Biological Soil Quality: Methods 
of Assessing Soil Quality using 

Microarthropod Collembola
Robyn Nicolay

Current Address: School of Life Sciences, University of KwaZulu-Natal, Pietermaritzburg, South Africa
E-mail Address: 220110500@stu.ukzn.ac.za

Figure 1: Extracted Collembola specimens exhibiting varying morphological 
phenology according to their adaptions to the soil environment. Specimen (a) in-
dexed as a true Euedaphic type Collembola from the order Poduramorpha, with 
no discernible ocelli, pigmentation, reduced antenna length, and absent furca. 
Specimens (b) and (g) exhibit phenological traits characteristic of hemidaphic type 
Collembola from the order Poduromorpha, exhibiting prominent pigmentation, 
ocelli and absent furca. Specimen (c) displays phenological type features consist-
ent with epigeic Collembola from the order Symphypleona, displaying clustered 
ocelli, body segmentation that is not clearly visible and is commonly found in sur-
face soil habitats and leaf litter. Collembolan (d) and (h) are showing characteristics 
comparable to order Entomobryomorpha, an epigeic type Collembola with fully 
developed furca, pigmentation and ocelli. Collembola specimen (e), with absent 
pigmentation, furca, and a present fifth thoracic segment, is consistent with true 
euedaphic phenology within the order Poduromorpha. Specimen (f) shows fully 
developed furca and obvious pigmentation, phenology consistent with epigeic 
type Collembola within the order Entomobryomorpha (Image source: Authors own 
2019).

FEATURE
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soil (BQS) indexing, using microarthro-
pods and Collembola due to their high 
abundance in a wide range of soils as 
well as their sensitivity to land manage-
ment practices, having been noted to 
correlate positively with beneficial soil 
functions (Parisi and Menta 2008). Here, 
we discuss these methods of soil quality 
evaluation. 

What is Collembola? 

Collembola are the most abundant 
arthropods in many agricultural and 
rangeland soils and can be found in a 
diverse range of habitats globally, often 
in great densities per cubic meter. These 
microarthropods are mostly known in 
their important role within the soil food 
web as fungal feeders, mineralising nu-
trients into plant-available forms. Soil 
invertebrates are generally classified 
according to their size, with Collembola 
being Mesofauna (body size between 
200 μm and 2 mm). 

Despite their six legs, Collembola 
(Springtails) are not classified as insects, 
but rather form a separate class within 
the phylum Arthropoda. Collembola are 
distinguished by their double furca, a 
spring mechanism utilised as a means of 
predator evasion, although the promi-
nence of this appendage is dependent 
on the depth of soil it has evolved to 
inhabit. 

Biotic and abiotic factors such as re-
source availability and physiochemi-
cal properties, in most habitats, create 
conditions for Collembola that would 
promote or impede persistence, with 
species demonstrating varying levels of 
specialisation suited to these environ-
ments. 

Collembolan communities have been 
shown to vary according to open or 
closed vegetation types. Soils with low 
pH, high soil moisture as well as soils 
with high organic matter providing 
abundant resources favour overall Col-
lembola abundance and diversity (Hein-
iger et al 2015). 

As the most abundant groups within 
terrestrial ecosystems, Collembola have 
been used alongside earthworms and 
nematodes in assessing soil quality (An 
et al. 2013).  Recent methods of evalua-
tion by means of biological soil quality 
(BSQ) indices are based on the idea that 
high soil quality exhibits greater diver-
sity in the assemblage of microarthro-
pods such as Collembola (Paz-Ferreiro 
and Fu 2016).
 
What can Collembola tell us? 

Collembola have been noted as being 
negatively impacted by the removal 
of organic matter observed as part of 
a temporal interaction and extremely 
sensitive to soil disturbances (Eaton et 
al. 2004), therefore being considered 
useful as a bioindicator of soil condition 
and evaluation of soil quality. 

It is understood that cultivated soils ex-
hibit less diverse Collembola or exhibit-
ing certain adapted morphological char-
acteristics following soil disturbance. 
Because of their differences in response 
to contaminants, specific Collembola is 
frequently used as test organisms in soil 
toxicology tests, such as Folsomia can-
dida, Onychiurus armatus, Orchesella, 
cincta, Isotoma notabilis and Tetrodon-
tophora bielanensis in both sub-lethal 
and lethal testing (Crouau et al 1999; 
Menta 2012; An et al 2013). 

Morphological changes in Collembola 
composition characterise the soil stra-
tum to which it has adapted (Figure 
2). Collembola adapted to deeper soil 
horizons, for instance, would exhibit 
characteristics suited to small dark soil 
spaces, such as reduced antenna, de-
velopment of particular sensory hair, no 
discernible pigmentation, absent ocelli 
and a reduced or absent furca (Figure 
1e) (Conti 2015). 

These morphological adaptions mean 
that they would be more sensitive and 
vulnerable to environmental changes, 
and so, regularly abundant in less dis-
turbed soils such as permanent or semi-

permanent grasslands and vegetative 
cover (Gregorich and Carter 2007). The 
degree to which they have adapted to 
varying hypogeal environments enables 
us to distinguish between biological 
forms of Collembola. 

Soil Biological Quality Quantification 

As most Collembola communities’ com-
positions are highly dependent on their 
immediate environment, one could 
evaluate their role and function by us-
ing methodologies highlighting Col-

Figure 2: Epigeic Collembola specimen 
as an example of adaptions to edaphic 
habitats on shallower surface horizons. 
Augmentation of appendage dimen-
sions such as antennae, furca and legs, 
strong pigmentation, discernible body 
hairs and obvious ocelli can be noted 
(Image source: Authors own 2019).

FEATURE

Figure 3: Berlese Tullgren Funnels are 
typically used to extract arthropods 
from soil samples, via high-gradient 
dynamic extraction. Cores are placed 
top-end downward on a 5mm mesh 
disc within the extractor. Incandescent 
light is used as the repellent stimuli and 
specimens collected in modules below 
the funnel, typically containing 20ml 
75% ethyl alcohol. An extraction period 
of at least fifteen days is advised (Image 
source: Authors own, 2019).
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lembola morphotypes proportionate to 
their adaption level (Parisi et al. 2005).

Extraction of Collembola is accom-

plished using Burlese-Tullgren funnels 
(Figure 3). Extraction is achieved by ap-
plying a repellent stimulus (incandes-
cent light) that dries soil from above, 

actively requiring edaphic micro and 
mesofauna to move downward through 
the soil sample, falling into a collection 
vessel below containing a preserving 
agent (Gregorich and Carter 2007). Mi-
cro-arthropod extraction from soils and 
plant litter has been reviewed in numer-
ous studies [Evans et al. 1961; Macfady-
en 1962; Murphy 1962; Edwards 1971; 
Edwards 1991; Coleman et al. 2017], 
and have been found to be effective 
and inexpensive.

One of the main limitations of utilis-
ing QBS as a measure of soil quality is 
the identification of Collembola to its 
taxonomic level, thus many indices be-
ing unable to support abundance data 
(Paz-Ferreiro and Fu 2016). Parisi (2001) 
addressed these limitations by devel-
oping the Qualita Biologica del Suolo 
(QBS) index as a rapid means of charac-
terising edaphic microarthropod popu-
lations from sampling sites without the 
need for taxonomic understanding of 
observed Collembola species. 

Qualita Biologica del Suolo Collembola 
(QBS-c) is based on the concept that 
Collembola samples with high eco-mor-
phological index scores (EMI) correlate 
positively with soil quality and positive 
edaphic functionality (Parisi et al. 2005). 
Furthermore, results obtained with 
QBS-c in several studies have been vali-
dated using alternate soil quality indica-
tors including soil organic carbon and 
aggregate stability (Gardi et al. 2002).

Qualita Biologica del Suolo Collembola 
(QBS-c) involves examining the extract-
ed Collembola under a stereomicro-
scope at low magnifications. Extracted 
Collembola are then ranked according 
to their particular eco-morphological 
index (EMI) determination, based on 
phenological characteristics. 

This is done by grouping them into sys-
tematic groups according to their eco-
morphological forms; Epigeic, Hemie-
daphic or Euedaphic. EMI grouping is 
achieved by assigning a score based on 
phenological characteristics; Ocelli are 
noted and scored a ‘0’ for present and 
‘4’ for absent. 

The antenna is observed and scored 
a ‘0’ should they be greater than its 
body length, a ‘2’ should they be ap-
proximately half of its body length, 
and scored a ‘4’ should the antenna be 
shorter than half the Collembola’s body 
length. 

Furca is noted and scored a ‘0’ should it 
be fully developed, scored ‘2’ should it 
be reduced and scored a ‘4’ should fur-
ca be absent. Hairs and scales are noted 
and scored a ‘0’ should they be present 
and a ‘4’ should the Collembola show 
no discernible hairs or scales. As a gen-

FEATURE

13

Figure 4: Soil samples are taking on a bare field.

Figure 5: One of the vegetated sample sites.

Grassroots          Vol 20 No 4          December 2020
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eral rule, euedaphic (deep soil-dwell-
ing) forms score between 13 and 20, 
hemidaphic (intermediate) forms score 
between 8 to 12, while epigeic (surface) 
living forms score between 0 and 6. This 
method uses low-level taxonomy and is 
an appropriate tool for large scale mon-
itoring with numerous samples.

Soil bioindicators are frequently under-
valued and underrepresented in soil 
quality assessments, often with studies 

limiting biological measurements to 
respiration and biomass. 

Soil biota has been considered most 
sensitive as indicators of soil quality, 
owed to their responsiveness to soil 
management, environmental condi-
tions, pollutants, such as toxic chemicals 
and heavy metals, as well as changes in 
soil biophysical transformations (Bune-
mann et al 2018). 

Stability in the soil environment and 
edaphic characteristics suggestive of 
healthy soil allows for the persistence of 
sensitive eco-morphic type Collembola 
groups. 

The presence of a highly diverse mi-
croarthropod community within a soil’s 
ecosystem is often indicative of in-
creased soil quality and consequently, 
soil health.
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Over 15 years ago the VEGMAP Pro-
ject was established at the South 
African National Biodiversity Insti-

tute (SANBI) through the collaborative 
effort of over 400 scientists who pro-
duced several national maps and clas-
sification of the diversity of vegetation 
across the country. The map has proven 
useful for research and analyses used in 
biodiversity planning and management. 
Today, advances in mapping tools and 
our knowledge of the landscape allow us 
to improve parts of the map that need-
ed refinement and the map has been 
through three iterations since 2006, with 
the last version released in 2019 and can 
be downloaded from the Biodiversity GIS 
website here. The website is also home 
to digital versions of previous versions of 
the map, a digital version of all chapters 
of the publication Mucina and Ruther-
ford (2006), guidelines to citing VEGMAP 
Project resources, and guidance for sub-
mitting proposed changes to the map. 
Users of the national vegetation map 
are encouraged to help refine the map 
and classification by sharing new data or 
raising their concerns through an online 
questionnaire or by contacting the cura-
tors via vegmap@sanbi.org.za. The next 
version of the map is currently under de-
velopment and will be uploaded on the 
BGIS website as well.

Since the production of the first map, 
several related tools have been devel-
oped and a few exciting ones are on the 
way to make the map more accessible 
to users. In 2018 we created the VEG-
MAPhoto (s afr) project on the citizen 
science platform iNaturalist to collect 
landscape photos of each vegetation 
type listed in the classification system, 
eventually building a visual catalogue of 
all the communities existing in each of 
these vegetation types. We are always 
looking for contributions so when you 
are on holiday this December and travel-
ling locally, take a moment to assist us by 
contributing a photo or two of the land-
scape you are passing through by using 
the iNaturalist app on your phone or by 
uploading it later. Instructions for the 
kind of photos that are best suited to the 
project can be found on the home page. 

Another exciting addition to the VEG-
MAP Project is the development of the 
National Vegetation Map Descriptions 
Database. We have extracted descrip-
tive data for each of the vegetation types 
and from the existing static resources 
and created a database that can be in-
terrogated more easily. The database 

is not available online yet, however, we 
plan to release a truncated version with 
the next release of the national vegeta-
tion map. Over the last few months par-
ticipants from various forums, including 
attendees of the 55th Annual Congress 
of the Grassland Society of Southern Af-
rica, were asked to vote for the descrip-
tive data that may be most useful to their 
research. It is still possible to vote for 
data fields that you would like to see in-
cluded in the truncated table here. The 
descriptive data with the most votes are 
currently being shortlisted and will be in-
cluded as a table that can be linked to 
the spatial map for further analyses.

VEGMAP Project resources such as the 
national vegetation map and the photo 
catalogue on iNaturalist is a collaborative 
effort that is curated by a small team at 
SANBI but driven by your efforts and con-
tributions. The wide applications of this 
resource in local, provincial and national 
research, planning and management 
mean that even the smallest contribu-
tions have a significant impact. We look 
forward to interacting with you on our 
many platforms so that we can map the 
path to sustainable ecosystems together.

It's the season to be involved 
with the VEGMAP Project

Anisha Dayaram
Current Address: South African National Biodiversity Institute (SANBI), Pretoria

E-mail Address: a.dayaram@sanbi.org.za

Figure 1: The National Vegetation 
Map captures the diversity of vegeta-
tion across South Africa and is updated 
through iterative versions.

Figure 2: With the VEGMAPhoto project on iNaturalist, we hope to create a photo-
graphic catalogue of all examples of communities within a vegetation type.

Grassroots          Vol 20 No 4          December 2020

http://bgis.sanbi.org/Projects/Detail/208
https://forms.gle/HVMRMr7LcZjUnci86


16

NEWS

The mystery of the death of about 
300 elephants a few months ago 
has been finally resolved. Termed 

as 'mysterious mass die-off', the deaths 
were reported in elephants of all ages 
and both sexes.

A Guardian report in May had said that 
a cluster of elephant deaths was first 
reported in the Okavango Delta, with 
169 dead by the end of the month. By 
June, the number more than doubled. 
70 per cent of the deaths were clus-
tered around waterholes. The number 
of deaths now stands at 350, according 
to reports.

“This is a mass die-off on a level that 
hasn’t been seen in a very, very long 
time. Outside of drought, I don’t know 
of a die-off that has been this signifi-
cant,” Guardian had quoted Dr Niall 
McCann, the director of conservation at 
UK-based charity National Park Rescue 
as saying. 

At that time, no one knew the reason 
behind the deaths as the Botswana gov-
ernment had said that it hadn't tested 
any samples.

However, it has now been revealed that 
toxins in water produced by cyanobac-
teria killed the elephants, officials said, 
announcing the result of an investiga-
tion into the deaths which had baffled 
and alarmed conservationists.

Cyanobacteria are microscopic organ-
isms common in water and sometimes 
found in soil. 

Not all produce toxins but scientists say 
toxic ones are occurring more frequent-
ly as climate change drives up global 
temperatures.

Cyril Taolo, deputy director of the De-
partment of Wildlife and National Parks, 
told a news conference the number of 

elephant carcasses found since deaths 
were first reported around early May 
had risen to 330, from 281 in July.

“What we just know at this point is that 
it’s a toxin caused by cyanobacteria,” 
said Taolo, adding the specific type of 
neurotoxin had yet to be established.

Authorities will monitor the situation 
during the next rainy season, and Taolo 
said, for now, there was no evidence to 

suggest that Botswana’s wildlife was still 
under threat as officials were no longer 
seeing deaths.

The department’s principal veterinary 
officer Mmadi Reuben told the same 
news conference that questions re-
mained as to why only elephants had 
been affected.

Other animals in the Okavango Panhan-
dle region appeared unharmed.

Revealed: How 350 elephants 
in Botswana mysteriously died 

three months ago
Abhishek Sharma 

Current Address: DNA Web Team
Web Address: https://bit.ly/3lNRzFY

Figure 1: A combination photo shows dead elephants in Okavango Delta, Bot-
swana May-June, 2020. Source: Handout via REUTERS
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W                  ash your hands well and of-
ten, for 20 seconds each time, 
and keep your surroundings 

clean, but be sure not to use more 
than 50 L of water per day…

It is never a good time for a drought, but 
with the ongoing Covid-19 pandemic a 
water crisis is a double whammy for the 
Algoa region of the Eastern Cape.

This article takes a look at some recent 
and historical climate and estimated 
streamflow statistics for the Kromme 
catchment, one of the major water sup-
ply catchments in the area where SAE-
ON postdocs and students have been 
conducting research.

Algoa drought and water supply – 
keeping up with an uncertain future

While much of the Western Cape has 
emerged from the infamous 2017–2018 
‘Day-Zero’ drought over the last year, 
other parts of South Africa have expe-
rienced continued or renewed water 
scarcity. As of 20 September 2020, the 
five water supply reservoirs of the Algoa 
Water Supply System had combined 
storage of 18.7%.

The Algoa Water Supply System sup-
plies the city of Port Elizabeth in the Nel-
son Mandela Bay Metropole (NMBM) 
and several surrounding towns, as well 
as the Coega Industrial Development 
Zone and large areas of commercial ir-
rigated agriculture. Water restrictions 
have been in place for several months, 
with those listed in July 2020 allowing 
agricultural users 20% of their normal 
allocation and the NMBM 70%. From 
September 2020, a 50 L per person per 
day restriction was placed on domestic 
users in the NMBM, with flow restrictors 
to be widely installed.

Even without drought conditions, the 
Algoa Water Supply System was rec-
ognised to be insufficient to meet pro-

jected demand, last thought to be in 
theoretical balance in 2009. Efforts to 

Continuing drought in Algoa 
water source areas: climate 

and streamflow trends in the 
Kromme catchment

Julia Glenday
Current Address: SAEON Fynbos Node
Reprinted From: https://bit.ly/3mRX2Nh

Figure 1. (a) Location of the Kromme catchment area in the Eastern Cape (above), 
the upper Kromme catchment area showing active rainfall gauges and (b) an inter-
polated surface for mean annual rainfall (MAP) produced by Lynch 2003.
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reconcile supply and demand have led 
to investment in river transfer infrastruc-
ture, bringing in water all the way from 
the Orange River via the Fish River into 
the Sundays River, at no small cost.

The reconciliation strategy also calls 
for addressing system leaks and water 
recycling in the NMBM and acknowl-
edges the positive impacts of clearing 
of invasive alien plants in catchment ar-
eas of the reservoirs, an ongoing effort 
largely through the Working for Water 
Programme.

This, and other water supply-demand 
reconciliation strategies across the 
country, rely on assumptions about the 
level of climate variability that can be 
expected in areas feeding their sup-
plies. There is growing recognition of 
the need to take climate change into 
account going forward, urgently under-
lined by the current prolonged dry pe-
riods.

The Algoa region lies in the a-seasonal 
rainfall zone of South Africa, between 
the winter rainfall zone to the west and 
the summer rainfall zone to the east. It 
has inherently high interannual climate 
variability, sometimes catching the 
edge of winter and/or summer weather 
systems and sometimes not. This poses 
an extra challenge for predictive climate 
modelling.

However, looking across the suite of 
downscaled global climate models’ 
(CMIP3 and 5) predictions across dif-
ferent greenhouse gas emissions sce-
narios (RCP 4.5 and 8.5) presented on 

the Climate Information Platform of the 
University of Cape Town Climate Sys-
tems Analysis Group (https://cip.csag.
uct.ac.za/), the majority of models sug-
gest a future decrease in winter rain-
fall and an increase in summer rainfall 
on average, with increasing average 
temperatures and the likelihood of ex-
tremes (2040–2060 model predictions 
relative to 1980–2000). The magnitudes 
of predicted change vary notably across 
the models and scenarios, but there is 
less discrepancy about the direction of 
change.

Upper Kromme catchment and avail-
able data

Water supply shortfalls are the outcome 
of many factors which change over 
time. Prolonged dry and warm weather 
conditions will impact the supply-vs-
demand scarcity differently depending 
on properties of the catchment areas 
that impact streamflow generation and 
groundwater recharge (e.g. land cover 
and use), the water supply infrastruc-
ture and management (e.g. storage and 
leakage) and the magnitude of the de-
mand.

Analyses presented here for the 
Kromme catchment focus on the cli-
mate and the catchment response. 
They provide a preliminary exploration 
into a few key questions: How extreme 
is the current climatological drought 
compared to the long-term climate re-
cord for the area? Is there evidence of a 
long-term trend in annual and seasonal 
rainfall and streamflow? If there is a shift 
towards less winter and more summer 

rainfall, what could this mean for water 
supply?

The upper catchment of the Kromme 
River feeds the Kromrivier Dam (also re-
ferred to as the Churchill Dam), one of 
the major reservoirs in the Algoa Water 
Supply System, contributing close to 
30% of NMBM’s normal water alloca-
tion. The 360 km2 catchment area lies 
in the Tsitsikamma and Suuranys moun-
tains and is dominated by fynbos veg-
etation. It is also known for its palmiet 
wetlands, however much of the area is 
highly invaded with black wattle (Acacia 
mearnsii).

The area supports fruit orchards, dairy 
and small stock farming. There are a 
few rainfall and temperature gauges 
from the South African Weather Service 
(SAWS) and Department of Water and 
Sanitation (DWS) in operation in and 
around the catchment (Figure 1), some 
with data going back to the 1950s or 
earlier.

Unfortunately, there is no long-term 
streamflow gauge in the catchment. 
However, the water balance from the 
Kromrivier Dam, i.e. recorded reser-
voir water levels, outflows, rainfall and 
evaporation available from DWS, can 
be used to back-calculate an estimate 
of the streamflow entering it starting in 
1957, with useable data until late 2017 
when an outflow gauge malfunctioned.

Being so mountainous, rainfall is un-
evenly distributed over the catchment. 
Rainfall spatial surfaces derived from 
station data by Lynch, 2003 (Figure 1), 
accounting for elevation, aspect, and 
distance from the sea, were used to up-
scale station data to estimate a catch-
ment-scale average rainfall time-series 
for the Kromme for the 1960–2018 water 
years.

Temperature data was similarly scaled 
using surfaces from Schulze and Maharaj 
(2004) and was used to estimate poten-
tial evapotranspiration (PET) using the 
Hargreaves and Samani (1985) method. 
PET is a measure of the potential for 
water to evaporate or be transpired by 
plants if there is water available.

Data from SAWS, the Agricultural Re-
search Council (ARC), DWS and SAEON 
were used to patch gaps in records for 
the long-term stations. ‘Water years’ are 
used instead of calendar years in hydro-
logical analyses to avoid splitting sea-
sons down the middle. In this case, an 
April to March water year (i.e. April 1960 
to March 1961 as the 1960 water year) 
was applied because average stream-
flow was found to be higher in winter.

Starting the water year in October is 
more typical, but less appropriate when 

Figure 2: Estimated average rainfall, potential evapotranspiration (PET) and runoff 
by month for the Kromme catchment based on data for 1960-2018 (error bars in-
dicate standard error of the mean), shown for a water year from April-March. This 
alternative water year was selected over the typical October-September water year 
to account for the winter peak in runoff, keeping the recession period following it 
withing the same water year.
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there is a winter streamflow peak be-
cause this would place the flow reces-
sion from a winter high into the next 
‘water year’ (Figure 2).

Climate and streamflow trends

Annual rainfall and runoff for the 
Kromme catchment by water year 
are shown in Figure 3. The volume of 
streamflow is normalised by the catch-
ment area to give a runoff depth value 
in millimetres for comparison to rainfall. 
The annual average rainfall for this pe-
riod was 638 mm, but there is high vari-
ability with values ranging from 322 mm 
(50% of average) in 2008 to 1 035 (165% 
of the average) in 1971.

On average, there is a fairly even split 
between rain falling in winter versus 
summer (52% vs 48%), but again this is 

highly variable, with winter rain ranging 
from 22% to 77% of the annual total in 
different years. The datasets used did 
not extend through the full 2019 water 
year, however catchment rainfall for the 
2019 calendar year was 453 mm, well 
below average. The data shows that 
the current hydrological drought is not 
a product of the lowest rainfall years on 
record in recent decades, however, it is 
due to continuous below-average rain-
fall for multiple years in a row.

In the Kromme, streamflow is more 
variable than the rainfall. This is typ-
ical of semi-arid environments be-
cause they reach wetness thresholds 
for producing streamflow less often. 
The ratio of runoff to rainfall shows 
that on average, 18% of annual rain-
fall becomes streamflow, with values 
for individual years ranging from as 

low as 1% in 2017 to 48% in 1971.

Years with the lowest rainfall were not 
always those with the lowest runoff or 
runoff ratio: seasonal distribution, rain 
intensity and the duration of a dry pe-
riod made a difference. Several below-
average rainfall years in a row were 
found to result in progressively declin-
ing runoff ratios as seen in 2008–2010 
and 2016–2017, such that a year with 
higher rainfall occurring later in a pro-
longed dry period can produce less 
streamflow than a lower-rainfall year oc-
curring earlier in the drought.

Winter rainfall tended to produce a 
higher streamflow response, likely be-
cause evaporative demands are lower, 
as shown in Figure 4 illustrating monthly 
rainfall vs PET. The average winter run-
off ratio was 20% versus 13% in summer. 
Years with more rainfall had higher run-
off ratios (R2 = 0.52, p < 0.1), but winter 
rainfall was a stronger predictor than to-
tal annual rainfall (R2 = 0.60, p < 0.1).  Al-
though the long-term average showed 
a near-even split of rainfall between sea-
sons, 67% of the Kromme’s streamflow 
came in winter months.

The Mann-Kendall trend test (Mann 
1945, Kendall 1975) was applied to both 
annual and seasonal rainfall, PET and 
runoff to determine if there is any statisti-
cal evidence of progressive change over 
time, over and above the interannual 
variability. Results indicate a statistically 
detectable declining trend in both an-
nual rainfall (MK test statistic z = -1.37, 
p = 0.08) and winter rainfall (z = -1.41, p 
= 0.08) in the Kromme from 1960–2018, 
with no indication of a trend over time in 
summer rainfall (z = -1.0, p=0.3).

PET showed clearer evidence of an in-
creasing trend in annual, winter and 
summer values (z values 3-5, all p-values 
<0.01). Annual and winter runoff totals 
showed detectable declining trends (z = 
-1.9 and -2, p= 0.03, and 0.04), in keep-
ing with the rainfall, as did the annual 
and winter runoff ratios (z = -1.6 and 
-1.9, p = 0.06, and 0.08), in keeping with 
the increase in PET overall. No trends 
were detectable for summer runoff (all 
p-values > 0.01).

These observed trends are in general 
agreement with climate model predic-
tions for future decades for the region.

More to do, for everyone

Water managers and users are well 
aware of the problem given the Algoa 
Water Supply System has had supply 
shortfalls and needing use restrictions 
in 2009–2010, 2017–2018 and again 
in 2020. The current dam levels in the 
system are similar to the extremely low  

Figure 3: Annual rainfall (bottom), runoff (top) and runoff ratio (middle) for the 
Kromme catchment indicating seasonal winter-summer split and long-term aver-
ages. NB: Displayed by water year, rainfall 1960-2018, runoff and runoff ratio 1960-
2016.
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values observed in mid-2018 when a 
very large rainfall event in September 
2018 helped the system rebound.

We can only hope that happens again 
soon for some short-term relief; howev-
er, the longer-term analyses and mod-
elled climate predictions do suggest a 
continuing drier future for this region on 

average. This should be accounted for 
in planning going forward.

The sensitivity of the catchment stream-
flow response to evaporative demand 
further supports the need for removal of 
invasive alien plants which heighten the 
evaporative losses. SAEON researchers 
and students are continuing to do hy-

drology research in the Kromme catch-
ment with the aim of improving hydro-
logical modelling for change prediction.
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Monitoring Report.
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Aurecon for Department of Water 
and Sanitation).

•	 Hargreaves, G. and Samani, Z. 
(1985). Reference Crop Evapotran-
spiration from Temperature. Ap-
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96–99.
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tion Methods, 4th edition, Charles 
Griffin, London.

•	 Mann, H.B. (1945). Non-parametric 
tests against trend, Econometrica 
13:163–171.
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Bay Municipality Notice: Restric-
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Figure 4: Monthly rainfall, PET (expressed as a negative value) and the rain-PET 
deficit shown with estimated monthly streamflow from the Kromme catchment 
(Kromrivier Dam reservoir inflow).

Figure 5: The area supports fruit orchards, dairy and small stock farming.

Figure 6: Nelson Mandela Bay’s sec-
ond-biggest supply dam, the Impofu 
Dam, has reached critical levels (Image: 
NMBM).
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Much of the food we eat comes 
from grasses such as rice, wheat, 
corn, sorghum, and sugarcane. 

These crops still resemble the wild spe-
cies from which they were derived. In all 
grasses, the structures that contain the 
flowers and seeds are called spikelets. 
In the tribe Andropogoneae, a major 
group of grasses that cover 17 percent 
of the earth's surface, the spikelets 
come in pairs, one of which bears seed 
and one of which doesn't (although in 
some species it produces pollen).

This structure can be seen clearly in 
sorghum, and in the many wild grasses 
that make up North American prairies 
and African grasslands. It's tempting to 
think that spikelets that don't produce 
seeds are useless, but the fact that they 
have been kept around for 15 million 
years implies that they have an impor-
tant function.

A team of scientists at the Donald Dan-
forth Plant Science Center, in labora-
tories led by Elizabeth (Toby) Kellogg, 
PhD, member and Robert E. King, Dis-
tinguished Investigator, and Doug Al-
len, PhD, associate member and USDA 
research scientist, set out to answer the 
questions; could this apparently useless 
floral structure capture and move pho-
tosynthetic carbon to the seed? And, 
ultimately, if removed, would we notice 
a difference in yield?

The researchers used radioactive and 
stable isotopes of carbon, RNA-seq of 
metabolically important enzymes, and 
immunolocalization of Rubisco to show 
that the sterile spikelet collects carbon 
from the air and carries out photosyn-
thesis while the awn does not. By track-
ing the flow of carbon, they discovered 
that the infertile spikelet transfers car-
bon to the seed-bearing one which ap-
pears to use it for energy, storing it in the 
seed. When they removed the infertile 
spikelet from a subset of the branches 
of sorghum plants, they found that seed 

weight (yield) was lower by ca. 9%.

"We used to think these floral structures 
might be vestigial, but they turned out 
to be quite the asset in terms of pro-
ductivity," said first author, Taylor AuBu-
chon, senior technician in the Kellogg 
lab.

The findings, sterile spikelets contribute 
to yield in sorghum and related grasses 
were recently published in the journal 
Plant Cell. 

"This is a great example of how plant 
organs and structure can contribute to 
biomass and yield in ways not previous-
ly described," Allen said.

"This project was incredibly reward-
ing because of the strong collabora-
tion, creativity and determination of 
everyone, sharing expertise, design-
ing and conducting the experiments 
and analyzing the data together," 

Kellogg reflected.

In addition to the unique collaboration, 
Kellogg and Allen also attribute the suc-
cess of the project to the expertise and 
cutting-edge technology provided by 
the Advanced BioImaging, Plant Growth 
and Proteomics and Mass Spectrometry 
facilities at the Danforth Center.

The next step would be to determine 
to what extent infertile spikelets affect 
yield in diverse varieties of field-grown 
plants. Existing sorghum diversity could 
indicate whether the size of the infertile 
spikelet affects the size of the seed.

Research reveals infertile 
spikelets contribute to yield in 
sorghum and related grasses
Donald Danforth Plant Science Center Zuzile

Current Address: St. Louis, Missouri, United States
Web Address: www.danforthcenter.org
Reprinted From: https://bit.ly/2Lf6RXD

More information

Taylor AuBuchon-Elder et al, 
Sterile Spikelets Contribute to 
Yield in Sorghum and Related 
Grasses, The Plant Cell (2020). 

DOI: 10.1105/tpc.20.00424

Figure 1: Sorghum. Credit: Public Domain
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Threatened plant species here in-
clude Indigofera rehmannii, Inezia 
speciosa, Merwilla plumbea and 

Aloe lettyae (Figure 1). In recent years, 
SAEON’s Ndlovu Node has supported 
efforts to collect the baseline data nec-
essary for the long-term monitoring 
and population assessment of this en-
dangered flagship Aloe species, which 
is endemic to the critically endangered 
Woodbush Granite Grassland.

In 2016 it was estimated that less than 
6% of this grassland type remained un-
transformed, restricted to just 10 iso-
lated fragments. The largest of these 
includes the 126-hectare Haenertsburg 
Nature Reserve site of over a decade of 
vegetation fire-response monitoring by 
the SAEON Ndlovu Node (Figure 2).

Findings from this show that even fre-
quent application of fire as a manage-
ment tool cannot prevent transforma-
tion of the diverse herbaceous layer, 
with indigenous (and to a lesser degree 
exotic) woody species rapidly taking 
hold. On the back of these findings, 
reserve management now prioritises 
burning and the ongoing assessment of 
woody encroachment.

Symptomatic of this encroachment is 
the presence of bracken fern – Pterid-
ium aquilinum (Figure 3), which is sin-
gled out in the Haenertsburg Nature 
Reserve management plan as needing 
to be closely monitored, and strategies 
to control its spread need to be inves-
tigated.

But why the special attention?

In 2011 the species occurred in 8% of 
periodically burned permanent vegeta-

tion plots being monitored by SAEON; 
in 2020 that figure had nearly doubled 
to 15%.

Bracken is one of the most success-

ful invasive plant species in the world 
– indeed it has the widest distribution 
of any plant taxa and occurs in wood-
lands and grasslands in subtropical and 
temperate regions the world over. Once 

Tackling a BIG problem in 
a SMALL grassland: Beating 

bracken for biodiversity’s sake

Dr Dave Thompson
Current Address: SAEON Ndlovu Node
Reprinted From: https://bit.ly/37Pw82t

The Limpopo Province’s most threatened vegetation type is it's just over 2 000 km2 of grass-
land. Mostly situated at the northern limit of the Great Escarpment, these grasslands constitute 
the Wolkberg Centre of Endemism, supporting high levels of often unique biodiversity, much of 

which are of conservation concern

Figure 1: Grasslands are hyperdiverse systems, often containing endemic and 
threatened forb taxa. Examples from Limpopo include (from left): Indigofera re-
hmannii, Inezia speciosa, Merwilla plumbea and Aloe lettyae. (Photos: Sylvie Kre-
mer-Köhne)

Figure 2: Dr Dave Thompson and Mightyman Mashele have been monitoring veg-
etation in permanent monitoring plots in the species-rich grasslands of the Haen-
ertsburg Nature Reserve since 2009. (Photo: Sylvie Kremer-Köhne)
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established, it is difficult to eradicate 
because of its persistent underground 
rhizomes and large reserves of carbohy-
drates which favour vegetative spread, 
a tolerance of (indeed the species re-
portedly benefits from) physical distur-
bance, including fire, and toxicity to her-
bivores which means the species is little 
affected by animals.

Studies from around the world have 
linked the establishment of bracken 
across various habitats with the concur-
rent decrease in local species richness 
due to competitive exclusion by P. aqui-
linum. The high density of the bracken 
frond canopy, accumulation of sub-

canopy litter and allelopathic exudates 
from the plant tissues combine to cre-
ate a shaded, resource-limited and toxic 
environment that suppresses the germi-
nation, growth and survival of indige-
nous flora (Figure 4). In short, the estab-
lishment of bracken in dense stands is 
an ecological disaster, diminishing local 
biodiversity and ceasing the provision 
of associated ecosystem services.

The grasslands of Limpopo – being hy-
perdiverse, highly fragmented and un-
der threat, are a microcosm for the sta-
tus of grasslands globally. Now, a tiny 
grassland fragment – just over three 
hectares in size, has come into the spot-

light in the global fight against bracken 
(Figure 5).

Starting in 2020, a collaborative effort 
between the SAEON Ndlovu Node, 
the national Department of Environ-
ment, Forestry and Fisheries and the 
non-profit organisation Friends of the 
Haenertsburg Grasslands, embarked on 
documenting the diversity of the grass-
land flora in bracken-encroached and 
adjacent bracken-free areas (Figure 7). 
The baseline data collected now (Figure 
8) is invaluable for several reasons: 1) to 
generate a list of species which persist 
despite the presence of the bracken; 
2) to identify traits associated with the 
persistence of indigenous flora; 3) to 
pinpoint the percentage cover value 
for bracken beyond which local species 
richness declines; and 4) to act as the 
benchmark against which to measure 
the efficacy of control measures.

When the new bracken growth emerg-
es after the winter dormancy (Figure 
6), a rigorous and ongoing campaign 
of frond cutting will be implemented 
in parts of this so-much-more-than-
a-grassland, paving the way towards 
documenting the process, rate, trajec-
tory and magnitude of local biodiversity 
recovery.

It is a botanical biodiversity story of Da-
vid and Goliath. And we all know how 
that story ended.

Figure 3: Mismanagement of grasslands often leads to encroachment by non-her-
baceous or ‘woody’ species. One such species – Bracken fern (Pteridium aquilinum) 
– can rapidly establish in dense stands. (Photo: Dave Thompson)

Figure 4: Beneath the continuous frond 
canopy of the bracken, the environment 
lacks a crucial plant resource – sunlight, 
and the soils are toxic from bracken ex-
udates. Few, if any, indigenous species 
are able to persist here. (Photo: Dave 
Thompson)

Figure 5: A small and isolated grass-
land fragment, which is typical of grass-
lands in Limpopo and more broadly, 
faces a big challenge. Encroachment 
by bracken, seen as grey in this aerial 
drone image, threatens local biodiver-
sity. (Image: Rion Lerm)

Figure 6: Frond growth following the 
winter dormancy will be removed from 
experimental bracken-eradication ar-
eas. Subsequent regrowth will be re-
moved periodically throughout the 
growing season in an attempt to de-
plete the below-ground reserves. (Pho-
to: Dave Thompson)
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Figure 7: Below ground bracken exists as a network of widely creeping, branched rhizomes. These are carbohydrate-rich, 
enabling rapid colonisation of adjacent open grassland. (Photo: Dave Thompson)

Figure 8: Sylvie Kremer-Köhne (Friends of the Haenertsburg Grasslands) and Thikhathali Netshikweta (Department of Envi-
ronment, Forestry and Fisheries) aided in assessing the herbaceous plant community. Response of this community to further 
bracken encroachment will be monitored in the coming years. Similarly, monitoring will take place in areas where bracken 
eradication measures are implemented. (Photo: Dave Thompson)
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Fire and humans have a long history 
in African savannas. Fire manage-
ment has played a role in maintain-

ing biodiversity and in the livelihoods 
of rural communities. One example is 
when rural people in west African sa-
vannas in Mali burn a “seasonal mo-
saic” in the landscape. A combination 
of unburned, early burned and recently 
burned vegetation reduces the risk of 
more dangerous fires late in the season.

This type of burning also protects and 
increases biodiversity. And it enables 
rural people to hunt animals, gather 
plant foods and regenerate grazing for 
cattle. Understanding this history is use-
ful when managing contemporary fire 
regimes.

The Bwabwata National Park in north-
east Namibia has a long and complex 
history of fire management. The park 
lies at the centre of southern Africa’s 
Kavango-Zambezi Transfrontier Con-
servation Area. The park is unusual in 
that people live in it alongside wildlife, 
unlike many conservation areas where 
people have been excluded from the 
landscape. People living in the villages 
use areas zoned for subsistence in the 
form of livestock and crops, and sourc-
ing wild resources like edible and me-
dicinal plants. These areas also host 
community-based tourism projects and 
trophy hunting enterprises.

Both the Khwe-San (former hunter-
gatherers) and Mbukushu (agro-pasto-
ralists) used fire as part of hunting and 
agropastoral practices in the area for 
millennia. These traditions were dis-
rupted by colonial occupation because 

of a belief that they were damaging to 
the environment.

Managed burns have only recently 
been reinstated formally in policy. The 
government now encourages the use 
of burning for management purposes 
early in the dry season to prevent the 
spread of large fires in the late dry sea-
son.

We carried out research into how, when, 
why and where people have used fire in 
the park. We believed it would help to 
integrate local ecological knowledge 
with today’s ecological management 
practice.

Based on our findings, we argue that 
understanding this history is crucial to 
designing effective fire management to 
maintain biodiversity and support the 
livelihoods of people who live in the 
park.

Politics and fire

Fires were banned in Namibia for over 
a hundred years (1884 to 2005), under 
colonial policies and in the early years 
of independence. This was because 
fire was largely misunderstood by the 
government. The belief was that the 
traditional burning practices of the Kh-
we-San people were unsustainable and 

Trusting local knowledge: 
the case of fire management 

in a Namibian park
1Glynis Joy Humphrey, 2Gina Ziervogel and 

3Lindsey Gillson
Current Address: 1Postdoctoral Fellow, University of Cape Town; 2Associate Professor, 

Department of Environmental and Geographical Science and African Climate and Development 
Initiative Research Chair, University of Cape Town and 3Associate Professor 

Plant Conservation Unit, University of Cape Town.
Reprinted From: https://bit.ly/3gp6zZI

Figure 1: A late-season fire in Bwabwata National Park (Conor Eastment)
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damaging, especially for large valuable 
trees used in the forestry sector for rail-
ways, mines and timber production. The 
banning of local fires disrupted practic-
es central to people’s subsistence, cul-
ture and their way of life.

Before independence in 1990, this area 
was exposed to decades of war, politi-
cal and inter-ethnic conflict and defor-
estation. It resulted in pressures on 
diminishing natural resources for rural 
communities. During the Namibian in-
dependence struggle (1960s-1989), the 
South African Border War took place in 
the region and the park was used as a 
military training ground.

The Khwe-San people, renowned track-
ers and formidable hunters, were em-
ployed by the South African Defence 
Force as soldiers. These socio-political 
circumstances disrupted cultural fire 
practices over a period of three dec-
ades.

After Namibia’s independence in 1990, 
political focus shifted to the tensions 
between pastoralist and former hunter-
gatherer communities, as well as the 
need to sustain local livelihoods along-
side nurturing an international tourism 
industry. Still, colonial policies of fire 
suppression persisted, and fires were 
only permitted again in 2006.

In our study, we surveyed the Khwe-San 
and Mbukushu communities, park man-
agement and fire focused stakeholders. 
These included government staff re-
sponsible for the Namibian wildlife and 
forestry sectors, non-governmental or-
ganisations, academic researchers and 
environmental consultants. We found 
that most people preferred the use of 
deliberate fires, set early in the dry sea-
son, to policies of fire suppression.

This finding highlights the importance 
of the consideration of cultural fire 
knowledge, history and diverse man-
agement perceptions. The confluence 
of indigenous fire practices and modern 
fire policies could benefit local fire man-
agement relations, as the local people 
have always been blamed for unfavour-
able fires in the park. It turned out that 
fire doesn’t need to be a source of ten-
sion in the park because all the stake-
holders actually agree on best practice.

Our study revealed how today’s fire 
management policies have roots deep 
in human history. Until recently, local 
burning knowledge and practices have 
been largely unrecognised by national 
government officials in southern Africa.

Important traditional knowledge

We found that the Khwe-San’s knowl-
edge of traditional burning practices 

has been passed down over many gen-
erations. Fires started early in the dry 
season (April to July) encourage the 
growth of edible plants, an important 
food resource. Fires were also used by 
the Khwe-San for healing ceremonies, 
to open up dense stands of vegetation 
that could harbour dangerous wild ani-
mals, to remove parasites, control dis-
eases and sustain habitat for medicinal 
plants. Importantly, these early season 
fires help to prevent large late-season 
fires that cover wider areas and burn 
more intensely.

The Mbukushu people use fires early in 
the dry season to regenerate grasses 
for livestock, and late season (August 
to November) fires to prepare fields 
for growing vegetables in the rainy 
season. Not all fires are perceived as 
good, as sometimes fires used in crop 
fields cause “runaway” fires in the park. 
But the use of fire in the late season is a 
critical component of food security for 
people living in the park. Fire in the late 
season is necessary for growing crops 
but negatively affects wild food resourc-
es in the park.

Today, controlled fire is generally ac-

cepted as an ecological tool to man-
age vegetation and help determine 
where and when wildfires happen. As 
the Khwe and Mbukushu people know, 
burning off patches of grass in the early 
dry season reduces the spread of hot 
fires late in the season when the grass 
would be very dry and ignitable, and 
ambient temperatures are high.

Modern scientific studies have also 
found that cooler fires in the early sea-
son result in partially combusted grass 
and therefore release less carbon into 
the atmosphere. This means they can 
potentially lessen the contribution of 
fires to global climate change.

Our study highlights the often-neglect-
ed importance of indigenous knowl-
edge in fire management. The hope is 
that traditional practices are respected 
and properly acknowledged by policy-
makers and managers in the future.

It is also important to understand and 
acknowledge the history and cultural 
dynamics of fire, alongside the reasons 
people use fire. This is critical for man-
aging fires in the future.

Figure 2: A Khwe-San woman collects false mopane seeds for the pot from a tree 
above a burnt patch of grass (Glynis Humphrey)
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According to Dr Odette Curtis-
Scott, it is estimated that “less 
than 5% of renosterveld vegeta-

tion remains”. This vegetation type, 
which is part of the highly diverse Cape 
Floristic Region “has borne the brunt of 
the plough on an extreme scale”, says 
Curtis-Scott. 

Many people may not know renos-
terveld is considered to be “the richest 
bulb habitat on earth”, she explains. In 
addition to the habitat being destroyed 
for the planting of crops, it is also threat-
ened by being fragmented into small 
areas surrounded by monoculture and 
affected by pesticides and other chemi-
cals, unnatural fire regimes, alien veg-
etation, illegal ploughing, overgrazing 
and the destruction of watercourses.

Due to the sad state of affairs, active 
management is necessary to save what 
remains of this special habitat. Howev-
er, getting people to care about renos-
terveld is difficult.

“It looks like an homogenous, grey, drab 
shrubland and is considered the ugly 
sister of fynbos, and it has been over-
looked, understudied and under-con-
served forever,” Curtis-Scott explains. 
Farmers often refer to it merely as uit-
valgrond (surplus ground) or bossieveld 
(shrub veld) and perceive it as worthless. 

Curtis-Scott laments that the renos-
terveld ecosystem in the Overberg is 
so degraded that it does not provide 
any ecosystem services that can be as-
signed a monetary value, so this cannot 
be used as an argument for its conser-
vation.

“Most of the water that goes through 
the system is brackish, which can’t be 
used for farming, and we are bringing 
in bees in hives to pollinate canola. We 
are not using natural pollinators. There 
aren’t enough of them left in the land-
scape.”

So, how has the Overberg Renosterveld 
Conservation Trust (ORCT) changed the 
perception of farmers towards renos-
terveld?

Curtis-Scott explains that the way to 

get farmers to care about nature is by 
“making them feel something in their 
hearts”, adding, “The way we have won 
over all these landowners we are work-
ing with today is through showing them 
what they have and getting them to fall 
in love with it.

Overberg farmers open hearts 
to conservation of renosterveld

Dian Spear 
Reprinted From: https://bit.ly/3m0CaSR

Farmers in the Overberg Wheatbelt who previously viewed renosterveld as 
wasteland are now conserving it for future generations

Figure 1: Endagered Moraea comptonii © Odette Curtis-Scott

Figure 2: Grey rhebok © Odette Curtis-Scott
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“The incredible diversity of gems is 
mostly only apparent at burnt sites the 
first or second spring after fires, when 

renosterveld is in its full glory, and this 
doesn’t happen very often. And if you 
don’t get down on your hands and knees 
and see what’s going on in a system you 

may miss out on a lot of information and 
the gems that you would otherwise be 
able to enjoy there.”

Curtis-Scott continues: “Despite the 
horrendous fragmented state, renos-
terveld has an incredible diversity of 
plants, insects, birds, mammals and rep-
tiles still hanging in there.”
With the agreement of farmers, the 
ORCT starts by undertaking field sur-
veys, recording all the plants and ani-
mals found. Then, farmers are given 
a report with colourful photographs 
showing the rare and special species 
detected.

“This is the first step in opening their 
eyes to what is actually in their veld 
and shows that it is not just a grey, drab 
shrubland, but there is actually more to 
it and an incredible amount of diversi-
ty,” says Curtis-Scott.

Over time, the ORCT further builds re-
lationships with farmers and, when the 
farmers seem open to it, they discuss 
the possibility of committing to a “vol-
untary conservation servitude with title-
deed restrictions in perpetuity, which 
makes sure that the veld is safe for fu-
ture generations”.

So far, nearly 3,000ha have been signed 
up — all on account of getting farm-
ers to care about unique and special 
stretches of land.

The ORCT assists landowners with alien 
vegetation clearing, ecological burning 
at the correct time, putting up fences 
to control livestock access, watercourse 
management and erosion control.

Curtis-Scott and five co-authors have 
recently published Field Guide to the 
Renosterveld of the Overberg, which 
she says “is a wonderful tool to show 
that it is not just bossieveld, uitvalgrond 
or renosterbos veld, but there is actu-
ally a whole lot more to it”. The book 
details more than 980 plant species, 140 
creatures — from invertebrates to mam-
mals, management guidelines, ecologi-
cal information, conservation issues, red 
listing and the names of some of the 
farming champions.

Curtis-Scott quotes John Sawhill saying, 
“A society is not only defined by what it 
creates but what it refuses to destroy.” 
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Dr Dian Spear is a freelance sci-
ence editor and writer focusing 

on wild nature and sustainability. 
She has a PhD in zoology from 
Stellenbosch University and has 

published scientific papers in the 
fields of biodiversity conserva-
tion and adaptation to climate 

change.

Figure 3: Horsefly on Tritonia deusta © Odette Curtis-Scott

Figure 4: Aristea biflora © Odette Curtis-Scott

Figure 5: Nemesia barbata © Odette 
Curtis-Scott

Figure 6: Moraea atropunctata © 
Odette Curtis-Scott

Grassroots          Vol 20 No 4         December 2020



29

NEWS

Fairy circles might finally make sense. 
These regular barren patches that 
pop up in grasslands in Australia 

and Namibia have long created con-
troversy, with some researchers arguing 
that they might be the result of under-
ground termite activity. But now, the 
most detailed monitoring effort ever 
shows that fairy circles are engineered 
by the grasses themselves.

The research, published Sept. 21 in the 
Journal of Ecology, reveals how harsh, 
dry conditions in Australia, punctuated 
by occasional heavy rainstorms, create 
a hostile crust of clay that makes up the 
barren part of the fairy circles. But water 
runs off this crust, creating a relative oa-
sis at its edges where grasses can make 
a home. It's a self-fulfilling cycle: Where 
there are no plants, weathering from 
rain and sun makes the soil ever more 
inhospitable, while areas where grass 
has managed to grow become a safe 
haven, where the vegetation cover low-
ers the soil temperature by up to 77 de-
grees Fahrenheit (25 degrees Celsius), 
traps water and allows new seedlings to 
take root.

"This is the positive feedback, where 
plants do 'self-organized patch forma-
tion:' They do ecosystem engineering 
to benefit as much as possible from 
the limited water in this harsh environ-
ment," study lead author Stephan Get-
zin, an ecologist at the University of 
Göttingen and the Helmholtz Centre 
for Environmental Research in Germany, 
wrote in an email to Live Science.

Self-organizing patterns

Getzin and his colleagues had previous-
ly theorized that fairy circles are an ex-
ample of what's called a Turing mecha-
nism. This is a type of pattern formation 
first identified by English mathematician 
Alan Turing, in which spotted or striped 
patterns arise naturally from the interac-
tion of two substances.

But to clinch this explanation for the 

It’s not magic: Mysterious ‘fairy 
circles’ are built by grasses

Stephanie Pappas
Current Address: Live Science Contributor

Reprinted From: https://bit.ly/33Ve9pS

Figure 1: The active formation of nearly circular grassland gaps (fairy circles), as 
seen from a helicopter. © S Getzin, University of Göttingen

Figure 2: A drone image of the weather station and a fairy circle from above. All 
cables of temperature and soil-moisture sensors have been buried underground. 
© S Getzin, University of Göttingen
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bizarre speckled pattern in arid grass-
lands, the researchers needed hard 
evidence. They hauled 175 pounds (80 
kilograms) of drone equipment and en-
vironmental monitors 745 miles (1,200 
kilometres) to Newman, Australia, a 
remote outpost in Western Australia. 
They used the drones to get a bird's-
eye view of the arrangement of the fairy 
circles outside of town, where the air 
temperature can reach 118 °F (48 °C) in 
the summer.

They also monitored the fairy circles on 
a detailed scale, setting up a weather 
station and soil-monitoring equipment 
about an inch beneath both barren and 
vegetated parts of the landscape. The 
desert outside of Newman is dominat-
ed by a single group of grasses in the 
genus Triodia. This is key to the forma-
tion of the fairy-circle patterns, Getzin 
said, because if there were more grass 
species around, they would take advan-
tage of different ecological niches and 
likely cover the barren spots.

The monitoring showed that brief, in-
tense rainfall pounds the coarse sand 
on the surface into fine silt and clay. The 
clay acts like a plug between the grains 
of sand, sealing off the surface. It only 

takes a couple of hard rains to create 
this crust, Getzin said. After that, the 
rainwater runs off rather than penetrat-
ing the ground.

Circles of life

However, Getzin said, this runoff also 
creates the potential for plants to sur-
vive in gaps between the barren zones. 
The remarkably regular, honeycomb-
style pattern of 13-foot-diameter (4 
meter) fairy circles forms because the 
plants are availing themselves of as 
much of this gap space as possible; the 
barren circles in between end up as far 
from each other as they can be. The 
regular, circular structure benefits the 
plants, too, because each gap's runoff 
is taken in by the maximum number of 
plants.

The soil monitoring also showed that the 
soil under the vegetation is much, much 
cooler than that in the barren patches. 
Getzin and his team once measured the 
top centimetre of the barren crust at 
167 °F (75 °C), well into egg-frying ter-
ritory. The new study, which measured 
soil temperatures 2 centimetres down, 
found that vegetation lowered the soil 
temperature dramatically in the midaft-

ernoon when temperatures were high-
est. The cooler soil temperature makes 
it possible for seeds to germinate and 
seedlings to grow, Getzin said.

The field monitoring happened to coin-
cide with a wildfire that cleared the de-
sert of grasses, but the same patterns 
re-emerged when the grasses started 
again from zero, the researchers found.

"We could show for the first time with 
many and very detailed field investiga-
tions that Turing's theory and all the 
assumptions in the model/theory are 
indeed met in nature," Getzin wrote in 
his email.

Getzin and his team are now doing a 
similar project in Namibia, where the 
fairy circles look similar but grow in 
sandy, rather than clay-rich soil. The dif-
ferent soils mean that the mechanisms 
for the formation of the circles must be 
different, Getzin said, but they are still 
almost certainly forced by the limits on 
water in the arid environment.

"How else can, in Namibia, perfectly cir-
cular grass rings form if it is not the com-
petition of the grasses?" Getzin said.

Figure 3: Drone image of the Australian fairy circles, taken at a flying altitude of 130 feet (40 meters). © S Getzin, University 
of Göttingen
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Many dairy farmers in South Africa 
are very progressive. In my expe-
rience, farmers have done well to 

push for greater efficiency in their sys-
tems. It could leave some people ask-
ing, is there still room for much more 
improvement? My answer, absolutely!

The Challenge of sustainability

Sustainability is not something that can 
be achieved and then you sit back. It is a 
constant pursuit of ensuring long-term 
profitability, reducing environmental im-
pact and being socially responsible. It is 
an ever-evolving goal.

I am looking at the question of what is 
possible in the future for pasture-based 
dairy farms through the lens of sustain-
ability. Most importantly, for this article, 
I want to focus on the influence that re-
duced input costs have on long-term 
resilience. Reduced input costs mean 
a farmer is less subject to availability 
and cost of feed, fertiliser, electricity, 

and fuel. Not only do reduced inputs 
lead to resilience, but also reduced en-
vironmental impacts. The production of 
these inputs has associated greenhouse 
gas emissions, as do the use of fertiliser 
and fuel.

Reduced inputs sound great, but I am 
sure the question you are all asking is, 
what about production? Well, that is a 
good question.

Optimising Production

One of the points I always like to em-
phasise about sustainability is that it is 
about optimising production, not max-
imising it. The problem with optimising 
is that it differs between contexts, and 
therefore from farm to farm. There is 
no one formula for figuring out how to 
optimise production with any given set 
of inputs. This is something each farmer 
must figure out for themselves.

That said, what we can do is look at 

some of the principles which assist in 
the optimisation of production. The 
main ones I will focus on in this article 
are:
•	 Improving soil health – healthier 

soil supports more abundant and 
better-quality pasture growth, with 
lower fertiliser inputs.

•	 Improving pasture quality – im-
proved pasture quality supports 
higher milk production, and a high-
er percentage of pasture in the total 
diet, i.e. better-quality pasture leads 
to a smaller need for concentrates.

•	 Decreasing heifer replacement 
rates – a decrease in the number of 
heifers required to replace culled 
cows each year results in a need to 
rear less heifers, where an emphasis 
can be placed on optimally rearing 
only the best heifers.

Levers

There are many factors on a farm which 
farmers have no control over. This in-

Pasture-based dairy: 
what is possible?

Craig Galloway

Current Address: Trace & Save
E-mail Address: craig@traceandsave.com

Reprinted From: https://bit.ly/34083oj

Figure 1: Dairy cattle grazing on pasture.
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cludes the weather, the milk price, and 
the prices of concentrates, fertiliser, 
fuel, and electricity. Although these are 
things farmers need to be aware of, it is 
pointless agonising over them. A farm-
er’s energy is better served focussing on 
things which they can control.

These include the principles which I 
mentioned above. You could think of 
various management practices on a farm 
as levers. When these levers are applied 
according to the principles, production 
is optimised. For example, by imple-
menting no-till practices, multispecies 
pastures, smart fertilisation strategy and 
ideal grazing management, soil health 
and pasture quality can be improved. 
Another example is that by improving 
herd management that leads to health-
ier animals, therefore greater longevity, 
and by obtaining higher fertility rates, 
lower heifer mortality and better heifer 

rearing the number of heifers needed 
each year can be reduced.

The impact of applying these levers

I would like to use a theoretical farm in 
the Tsitsikamma as an example of the 
impact that applying the levels in the 
correct way can have on the sustain-
ability of a farm. I have created a model 
farm based on averages of data from 
23 farms on the Trace & Save database. 
These are all mixed irrigation and dry-
land farms.

I have used four different scenarios, 
where the levers discussed have been 
applied to different extents. The first 
scenario is a relatively normal, produc-
tive farm under current circumstances. 
The other three scenarios show the ef-
fects of some big changes to the way 
pasture-based dairy farms are thought 

about and managed. The three are cat-
egorised as conservative, progressive, 
and ultimate in terms of the level to 
which these changes have been imple-
mented.

The four scenarios have been laid out in 
Table 1 below. Factors which were kept 
constant were the size of the farm (452.5 
ha), the size of the cattle (450 kg cows 
in milk), butterfat (4.4%), protein (3.6%) 
and the type of inputs used. Everything 
else was subject to the changes brought 
about by applying the various levers.

Fundamental change in thinking

The two most important changes in 
these models were the absolute minimi-
sation of concentrates, and the reduc-
tion in nitrogen fertiliser. Most farmers 
will probably look at the concentrate 
and nitrogen figures and say that these 
milk productions and pasture growths 
are not possible under these scenarios. 
And I get why you would say that – these 
figures have never been achieved. But 
they are theoretically possible.

The feed provided in these scenarios is 
sufficient to support the milk produc-
tions mentioned. The caveat is that the 
pasture quality needs to be at the speci-
fied levels. To achieve that we need high 
quality, multispecies pastures.

We also know that these levels of pas-
ture growth are possible with such low 
fertiliser inputs (Growing pasture with 
minimal nitrogen fertiliser). The caveat 
here is that we need healthy soils to 
achieve this. Practices which improve 
soil health should be prioritised.

The challenge is then to take advantage 
of improved soil health. This is where I 
think many farmers still have a mental 
block. To achieve this level of progress, 
we need to change the way we think 
about fertiliser and the way we manage 
pastures. It is a huge mental shift.

To achieve these levels of production 
using such low concentrates it is also 
imperative that we calculate stocking 
rates intending to maximise pasture 
intake. Conventional wisdom says that 
a cow can take in 1.2% of their body 
weight in NDF each day. We have found 
this factor to be closer to 1.5%, espe-
cially in smaller cattle. For this exer-
cise I used 1.4% and stocked the farm 
so that cattle would eat the maximum 
amount of grass (and silage) every day. 
By improving pasture quality, therefore 
reducing the NDF and increasing the 
energy, cows can eat more pasture and 
produce more milk from pasture.

The changes mentioned above were 
the basis for the change between the 
normal and other three scenarios.

Table 1: Four different farm scenarios, showing the impact of changes in manage-
ment practices

Table 2: Changes in factors between the conservative scenario and the progres-
sive and ultimate scenarios
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Going beyond the fundamental 
change

The progressive and ultimate scenari-
os require a huge leap in thinking and 
practices from the current convention. 
Table 2 shows the changes that were 
incorporated in the model between the 
conservative, progressive and ultimate 
scenarios.

From the normal to the conservative 
scenarios, focus was placed on in-
creased pasture quality (i.e. decreased 
NDF) and improved soil health (i.e. de-
creased fertiliser). The other big differ-
ence is in concentrates fed. The goal of 
this exercise is to fundamentally chal-
lenge the current thinking on dairy pro-
duction. The biggest variable costs on 
dairy farms is concentrates. By feeding 
minimal concentrates (i.e. 0.5 kg/CiM/
day), this completely changes the dy-
namic of current thinking.

The impact of feeding such little con-
centrates under the conservative sce-
nario is that stocking rate and milk 
production must decrease. Table 3 
below shows the impact this all has on 
the profitability between the systems. 
I know many farmers who would still 
choose the normal system, because it 
has higher production, but the conserv-
ative system is more profitable per hec-
tare. I understand that the real world of 
dairy farms is a lot more complex than 
this, but I think this should give farmers 
something to think about.

When we start considering the changes 
made to get to the progressive and ul-
timate scenarios, it creates what I hope 
dairy farmers would find an interesting, 
and exciting prospect. The key is the 
further improvement in pasture qual-

ity (i.e. decreased NDF). The lower the 
NDF gets, the greater the pasture in-
take. This initially supports increased 
milk production (progressive scenario) 
and then supports increased stocking 
rate as well (ultimate scenario).

The change in heifer replacement is 
linked to what was discussed above 
with regards to improvements to herd 
management. This is necessary to con-
tribute to the increase in cows in milk, 
and therefore increase in milk produc-
tion per hectare.

The change in fertiliser, with an associ-
ated increase in growths under the ul-
timate scenario, is associated with im-
proved soil health. This is the part that 
will take concerted, consistent effort 
and focus from farmers to get right. It is 
also something that needs to be earned 
on a farm, it will not happen overnight. 
Improved soil health means a thriving, 
balanced soil food web which efficiently 
cycles nutrients in the soil. It also means 
a balanced soil fertility, linked to the 
thriving soil life. Further to that, it means 
a well-structured, aerated soil which al-
lows for movement of air and water, cre-
ates ideal habitat for soil microorgan-
isms and allows for easy root growth 
and development. Achieving this level 
of soil health will drastically decrease 
a farms reliance on fertiliser. It will also 
lead to an increase in consistent growth 
of high-quality pastures.

The decreases in electricity and diesel 
are associated with overall improve-
ments in farm efficiency. Most notably, 
with improved soil health, irrigation will 
be a lot more efficient, therefore sav-
ing on electricity. A decrease in ferti-
liser usage will also lead to a decrease 
in diesel, as diesel for fertiliser is a big 
contributing factor. Improved soil health 

should also lead to a general decline in 
work needed on pastures, for example 
spraying pesticides and ripping.

The economics

I completely understand that I have not 
included all the costs on a dairy farm in 
this exercise, but I have included the 
most important variable costs. Many 
of the costs which I have not included 
would remain constant, or potentially 
decrease with the more progressive 
scenarios. Table 3 gives an overview of 
the income versus costs of the different 
scenarios.

Once again, I would challenge farmers 
to think about profit per hectare as the 
most important indicator of economic 
success. It seems obvious, land is the 
main limiting factor to growth, and 
therefore it is the common denomina-
tor with which to assess the profitability 
of an operation. 

That said, it is so often that I come 
across an emphasis on total production, 
or production per cow, or total turn-
over as the focus.

Based on turn-over, you would choose 
the normal scenario, even though this is 
the least profitable. Based on produc-
tion per cow, you would also choose the 
normal scenario. It takes a different ap-
proach, and new way of thinking, to ap-
preciate that the conservative approach 
is better (more profitable) than the nor-
mal approach. And the progressive and 
ultimate scenarios are just building fur-
ther on this.

It is a process

It should be emphasised that it is a pro-
cess to reach the ultimate scenario. I 
do not expect farmers to see this and 
change their systems overnight. I am 
challenging farmers to think differently 
about how their farm systems are set 
up, especially in terms of their reliance 
on concentrates and fertiliser inputs. 
There is an alternative approach to the 
current convention.

I encourage farmers to assess their cur-
rent farm system. What are the opportu-
nities on the farm? If you want to move 
away from the normal, to the more pro-
gressive systems, what do you need 
to change? Where is the best place to 
start?

Trace & Save can help you with these 
questions, and with measuring your pro-
gress along the way. Improving a farm is 
a constant, adaptive process. Every farm 
is different, and the situation is ever-
changing. Only by measuring the correct 
indicators can we identify opportunities 
and adapt farm systems accordingly.
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Table 3: Income versus costs of the four scenarios considered using the model 
farm
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Carbon, one of the main building 
blocks for all life on Earth, cy-
cles among living organisms and 

the environment. This cycle, and how 
it works in one of the driest places on 
Earth, is the subject of a new study re-
cently published in the journal Plant 
and Soil with lead author and Arizona 
State University (ASU) scientist, Heather 
Throop.

While the natural carbon cycle should 
be balanced each year, with about as 
much carbon taken out of the atmos-
phere as is released back by natural 
processes, humans are upsetting this 
balance through carbon dioxide addi-
tions to the atmosphere, both through 
changing land use that releases carbon 
stored in soils and from burning fossil 
fuels.

In an effort to understand what controls 
the release of carbon dioxide from soils 
in deserts, Throop and a team of univer-
sity students from Namibia conducted 

fieldwork in the Namib Desert, one of 
the world's driest regions that stretches 
more than 1,200 miles along the At-
lantic coasts of Angola, Namibia, and 
South Africa.

What Throop and her team ultimately 
determined from their research is that 
subtle differences in surface topogra-
phy and erosion have big influences on 
microorganisms in the soil and these 
differences ultimately affect carbon 
cycling. Even in the driest places, they 
found signs of life influencing carbon 
cycling.

"The amount of carbon dioxide in the 
atmosphere affects our climate, so un-
derstanding what affects the release 
of carbon from soils is important pre-
dicting how climate will change in the 
future," says Throop, who is an associ-
ate professor in the School of Earth and 
Space Exploration and the School of 
Life Sciences.

To conduct their analyses, the research 
team chose six locations that differed 
in yearly rainfall. At each site they car-
ried out 48-hour sampling campaigns, 
working continuously day and night 
to collect data. At each location, the 
team analyzed the landscape structure 
and plants and selected representative 
locations to sample. Then, they simu-
lated rainfall and used gas analyzers to 
measure carbon dioxide release from 
soils, to determine how carbon cycling 
responded as soils dried after the simu-
lated rain.

"It's really an incredible amount of data 
to collect manually," says Throop. "And 
having a crew of dedicated and enthusi-
astic students made this work possible. 
Often for remote fieldwork like this, we 
just get a snapshot of what is happen-
ing at one or two sites or at a few points 
in time. It was exciting to be able to col-
lect the data continuously for a few days 
and at six different sites."

One of the world’s driest deserts 
is the focus of a new study on 

our changing climate
Arizona State University

Current Address: South Africa
Reprinted From: https://bit.ly/3oBfSsl

Figure 1: University students Ruusa Gottlieb (left) and Priscilla Mundilo measure carbon dioxide release from the soil at 
one of the high rainfall sites in the Namib Desert. Photo: Heather Throop/ASU
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The students participating in this re-
search came from the University of Na-
mibia and the Namibia University of Sci-
ence and Technology. They were each 
participating in the Summer Drylands 
Program, an intense research experi-
ence where students plan, execute, and 
report on an experiment within a short 
timeframe.

"The ability of technology to record 
soil carbon was outstanding," says co-
author and student researcher Vimbai 

Marufu, who is now in graduate school 
at the Namibia University of Science and 
Technology. "What I treasure the most 
from the experience is what it means to 
work on an interdisciplinary team and 
the unexplainable satisfaction of being 
close to nature."

And there are plans to continue ad-
ditional fieldwork in the Namib Desert 
with a recent grant from the National 
Science Foundation to ASU. This grant 
will provide support for U.S. students 

to conduct research in the Namib De-
sert in collaboration with Namibian re-
searchers. "We hope to use this work to 
help us in understanding how deserts 
respond to a changing climate," says 
Throop. 

"How biological processes function in 
the extreme dryness of the Namib De-
sert will give us clues about how rela-
tively wet deserts will behave under dri-
er conditions."

Figure 2: University students Theopo Iita, Vimbai Marufu, Priscilla Mundilo characterize plant and landscape features 
at one of the driest sites in the Namib Desert research study. Credit: Throop/ASU

Figure 3: University students Ro-
salia Tshikesho (L) and Etuna Iyam-
bo (R) simulate a rain shower prior 
to making measurements of soil 
carbon dioxide release in the Na-
mib Desert. Credit: Throop/ASU
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Humans are blind to ultraviolet 
light, but bugs can see it, and boy 
are they lucky! Ultraviolet flores-

cence photography gives us a hint of 
how flowers look to pollinators.

Insects see the world very differently 
from how humans see it. They can’t see 
red light like we do but can see ultravio-
let wavelengths invisible to the human 
eye.

We’ll never be able to see the world ex-
actly as they do, but a special type of 
photography called ultraviolet-induced 
visible fluorescence photography can 

give us a hint at how awesome the 
world looks to bugs… especially the 
world of flowers, which emit their own 
florescence after being exposed to ul-
traviolet light.

California photographer Craig Burrows 
has done some amazing work with this 
type of photography, soaking the flow-
ers in ultraviolet light, turning it off, and 
then snapping a photo of the flowers 
emitting the light they’ve just absorbed 
with a special lens filter.

It’s obviously not exactly as bugs would 
see the flowers, as they are seeing the 

UV light reflected off the flowers under 
the sun, not fluorescing in the afterglow 
of a darkened room, but it gives you an 
idea.

A 2019 study found the parts of the 
flowers that reflect UV light are impor-
tant advertisements for attracting pol-
linators.

The UV reflecting vs UV absorbing (UV 
dark) parts of the flower, help the bees 
navigate between petals and pistils (or 
stamens), helping them find the pollen, 
a 2009 study found.

Here’s How Bees and Butterflies 
See Flowers: No Wonder They 

Love Them!
Sara Burrows

Reprinted From: https://bit.ly/340q5a1
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Global map of bees created 
in conservation first

Helen Briggs
Current Address: BBC Environment correspondent

Reprinted From: https://bbc.in/36Zj4Ik

NEWS

Scientists have mapped the distri-
bution of all 20,000 bee species 
on earth. 

The new global map of bees will help in 
the conservation of the insects we rely 
on to pollinate our crops, say research-
ers in Singapore and China.

Bee populations are facing pressure 
from habitat loss and the use of pesti-
cides.

Yet little is known about the array of spe-
cies living on every continent save Ant-
arctica, ranging from tiny stingless bees 
to bees the size of a human thumb.

Bees pro-
vide essen-
tial services 
to our ecosys-
tems and are the major 
pollinators of many of our 
staple foods, said Dr Alice 
Hughes of the Chinese Acad-
emy of Sciences in Yunnan.

Yet, until now, we have not had 
the data to show where on the 
planet most species are.

"Here we combine millions of 
records to create the first maps 
of global bee richness, and un-
derstand why we see these pat-
terns," she told BBC News.

"These maps, and our framework, 
can then form the basis of future 
work, enabling us to better under-
stand patterns of bee richness 
and ensure that they are 
effectively conserved 
into the future."

Some bee 
populations, 
such 

as bumblebees in Europe and North 
America, are well studied.

But in other regions, such as large parts 
of Asia and Africa, documentation has 
been sparse.

While there remains a lot to learn about 
what drives bee diversity, the research 
team hopes their work will help in the 
conservation of bees as global pollina-
tors.

Dr John Ascher of the National Univer-
sity of Singapore said by establishing 
a reliable baseline we can characterise 
bee declines and 

"distinguish areas less suitable for bees 
from areas where bees should thrive 
but have been reduced by threats such 
as pesticides, loss of natural habitat, 
and overgrazing".

Facts about bees
•	 There are over 16,000 known bee 

species in seven recognised fami-
lies.

•	 Some species, such as honeybees, 
bumblebees and stingless bees, 
live in colonies, while others are 
solitary insects

•	 Although some groups, such as 
bumblebees, are well studied, the 
vast majority, more than 96% of bee 
species are poorly documented
•	 Many crops, especially in de-

veloping countries, rely on na-
tive bee species, not honey 

bees.

Figure 1: There are thousands of bee species, both little and large. © Zestin Soh
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How was the map made?

To create their map, the researchers 
compared data about the occurrence of 
individual bee species with a checklist 
of over 20,000 species compiled by Dr 
Ascher.

This gave a clearer picture of how the 
many species of bees are distributed 
around the world.

The study has confirmed that unlike 
other creatures, such as birds and mam-
mals, more bee species are found in dry, 
temperate areas away from the poles 
than in tropical environments nearer the 
equator. There are more in the North-
ern Hemisphere than the Southern, with 
hotspots in parts of the US, Africa and 
the Middle East.

There are far fewer bee species in for-
ests and jungles than in desert environ-
ments because trees tend to provide 
fewer sources of food for bees than 
plants and flowers.

Why do we need to keep track of in-
sect populations?

The reported plunge in some insect 
populations has caused alarm, with calls 
for better monitoring. The sheer num-
ber of insect species on the planet - up-
wards of 900,000 - makes this is a monu-
mental task, with millions of specimens 
awaiting identification in museums.

Insects are often overlooked in global 
assessments of biodiversity, in favour of 
mammals, birds, reptiles and amphib-
ians.

The research is published in the journal 
Current Biology.
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Figure 2: Relative bee species richness in the world.

Figure 3: Many crops rely on native bee species for pollination © Zestin Soh
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Since September 28, the Commit-
tee on Agriculture of the United 
Nations’ Food and Agriculture Or-

ganization has been conducting its 27th 
session virtually. For this session, peo-
ple from across the world have come 
together to petition the UN to declare 
2026 an International Year for Range-
lands and Pastoralists (IYRP).

Nearly half the land area of the Earth is 
classified as rangeland. The proposal 
states that an IYRP would “raise aware-
ness on the importance of rangelands 
and pastoralists for livelihoods, healthy 
ecosystems and other relevant dimen-
sions of sustainable development.” The 
decision could also pressure govern-
ments to implement policies that stop 
pastoralists’ political marginalisation, 
and ensure they are consulted on man-
agement of the land.

The government of Mongolia took the 
lead, and the governments of Ethiopia, 
Afghanistan and Spain have sent let-
ters in support of the proposal. So far, 
12 governments and 133 organisations 
have supported it. In South Asia, groups 
of pastoralists are mobilising behind the 
idea. Voting on the proposal was sched-
uled for October 1.

“Pastoralism is just not recognised,” 
said Hanwant Singh Rathore, director of 
the Lokhit Pashu-Palak Sansthan (Soci-
ety to Aid Pastoralists) based in the Pali 
district of the Indian state of Rajasthan. 
He has been working with the camel-
herding Raika community for 30 years 
and has observed that governments be-
have as though the herders do not exist.

In 1988, the Kumbhalgarh Wildlife Sanc-
tuary was created in Rajasthan over 
about 600 square kilometres of land. 
When the Raika moved with their herds 
along the routes they had been taking 
for generations, they were told they 
could no longer allow their animals to 
graze in those lands – the forest area 

Pastoralists push for 
recognition at the UN

Rosamma Thomas
Reprinted From: https://bit.ly/36Yharv

A call for an International Year for Rangelands and Pastoralists is an effort to 
better recognise half of the world’s land and the people who have historically taken 

care of it – and would particularly benefit communities in South Asia

Figure 1: Herders ride their ponies to work in Kashmir © Alamy

Figure 2: Yurt belonging to semi-nomadic pastoralists in the Pamir region 
in Kyrgyzstan © Alamy
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was “protected” from their animals. 
No prior notification had been given 
to them, and they were not consulted. 
Because the Raika are on the move for 
about nine months a year, they are hard 
to contact – even for policymakers.

But aside from this logistical difficulty, 
the neglect of pastoralists stems from 
a lack of understanding of their role in 
maintaining ecosystems, which is only 
now being documented. The herds 
that pastoralists tend have been found 
to reduce the chance of forest fires by 
reducing biomass; similarly, the services 
of pastoral communities in seed disper-
sal, soil fertility and biodiversity is only 
beginning to be understood.

Their customs often emphasise strik-
ing a balance with nature, because their 
lives are dependent on the ecosystem. 
For example, among the Changpa – a 
community that herds the famous pash-
mina goats on the India-China border 
– water is carefully conserved. Water 
used to wash hair is carefully saved to 
be reused; nothing is ever wasted and 
everything is a “resource”.

Dinesh Rebari works with the Maldhari 
Vikas Sangathan in Gujarat, India, a non-
governmental organisation working on 
issues affecting pastoral communities. 
A pastoralist himself, he said these tra-
ditional practices and the knowledge 
behind them should ideally feed into 
government policymaking. “We need 
easy access to common lands and 
rangelands, we need to be able to use 
these resources, and our voices should 
be heeded in their management. These 
are not demands that would serve only 
the pastoral communities, these are 
demands that would conserve these 
rangelands and help us preserve them 
for generations to come,” he said. He 
said he hoped that the UN will declare 
a special IYRP.

A range of problems

At a meeting of pastoral communities in 
Gujarat in 2015, Anu Verma, who works 
with the South Asia Pastoralist Alliance, 
reported that such communities across 
the world are under stress. Many are 
forced to withdraw from traditional live-
stock keeping as the lands they earlier 
had free access to have been acquired 
by governments or privatised. Mecha-
nised technology in agriculture has 
meant a vast expansion in settled agri-
cultural production, to the detriment of 
rangelands.

For communities that migrate across 
national boundaries, there are addition-
al worries. The Maldharis of Afghanistan 
used to move into Pakistan in the win-
ter, but war and instability have limited 
this. Their route is now heavily policed, 

and documents such as passports and 
identity cards are required for crossing 
the border, which pastoral people often 
do not have.

Many South Asian pastoral communities 
travel from the cold Himalayan deserts 
to the drylands of the arid southern de-
serts. They raise and live with, camels, 
yaks, buffaloes, sheep, goats, horses 
and donkeys.  In recent years, groups 
of pastoralists from India, Afghanistan 
and Nepal have started to collaborate, 
comparing notes and attempting to col-
lectively pressure their national govern-
ments to draft policy in their favour. This 
group, which has come together under 
the umbrella of the South Asia Pastoral-

ist Alliance in the past two years, has 
begun mapping rangelands and the 
pastoralists in these areas. It is set to ex-
pand to include members from Bhutan 
and Bangladesh.

The Alliance estimates that 173 million 
acres in India is rangeland, and up to 
75% of India’s rural population depends 
on such lands. In the past three decades, 
non-recognition of the traditional rights 
of pastoral communities and indige-
nous peoples has caused such lands to 
be taken over for other purposes.

A 2011 judgement of India’s Supreme 
Court mentioned this loss of common 
grazing lands: “What we have wit-

Figure 3: A camel herder drives a herd through the Thar Desert towards Pushkar 
for the annual trade fair, Rajasthan, India © Alamy

Figure 4: Adaptive practices of pastoralists rarely make it into the books of “of-
ficial knowledge” © Ilse Köhler-Rollefson
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nessed since Independence, however, 
is that in large parts of the country this 
common village land has been grabbed 
by unscrupulous persons using muscle 
power, money power or political clout, 
and in many States now there is not an 
inch of such land left for the common 
use of the people of the village, though 
it may exist on paper. People with pow-
er and pelf [money] operating in villages 
all over India systematically encroached 
upon communal lands and put them to 
uses totally inconsistent with its original 
character, for personal aggrandizement 
at the cost of the village community.”

Ilse Köhler-Rollefson, a scientist, re-
searcher and activist who has worked 
with the camel herders of Rajasthan for 
over two decades, noted that pastoral-
ism is poorly documented in India. Un-
like in Africa, for instance, where pas-
toral people from distinct tribes, the 
pastoral communities of India are often 
intertwined in social interactions with 
caste groups.

This often means their specific needs 
are overlooked. During the abrupt lock-
down imposed by the Indian govern-
ment in March to prevent the spread 
of Covid-19, these communities were 
especially affected. It is also pastoral 
nomads who are most impacted when 

hostilities break out between nations 
over border disputes. The recent clash-
es between India and China occurred 
during the breeding season of the 
goats that produce pashmina wool, and 
Changpa herders of Ladakh found their 
flocks depleted as they were pushed 
out of traditional herding grounds.

Invisible to the government

Government provisioning for the poor 
does not include nomadic pastoral 
people; most documents for access to 
government services require a fixed ad-
dress. The mobile nature of their lives 
also means that schooling becomes dif-
ficult, with pastoral communities have 
lower levels of literacy than others.

Despite their marginalisation, though, 
researchers have documented the resil-
ience of their social structures and the 
close ties that help them through hard 
times. Nandita Chaudhary is a former 
academic at the University of Delhi’s De-
partment of Human Development and 
Childhood Studies. 

Writing about the Changpa shepherds, 
Chaudhary noted how children in the 
community closely bond with the ani-
mals, often snuggling up with the goats 
for warmth. Such communities have also 

developed their own medicinal prac-
tices for the animals they live in close 
contact with. These are often based on 
herbs found in the rangeland, but they 
are not documented or recognised by 
standard veterinarians.

The populations of pastoral commu-
nities in India have not been counted 
for decades. Pre-independence cen-
sus records documented the numbers 
of some groups that were recorded as 
caste groups. However, the caste cen-
sus was discontinued after independ-
ence; it was undertaken again in 2011, 
but pastoral communities were not 
counted as part of this. There are thus 
no estimates of the number of people 
engaged in pastoral activity in India.

Pastoralists and academics say that the 
IYRP could open up more conversa-
tions and that both government policy 
and long-term nature conservation can 
be informed by the traditional prac-
tices and knowledge of communities. It 
seems as if governments are listening: 
13 governments have supported the 
initiative, and on September 28 Ulrich 
Seidenberger, the German permanent 
representative to the FAO, tweeted 
support on behalf of both Germany and 
the EU.

Figure 5: Pastoralists are poorly documented in India © Ilse Köhler-Rollefson
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NEW DISCOVERIES

A PhD Botany candidate, 
while travelling to Piket-
berg to do field work, has 

rediscovered a plant thought to 
be extinct.

The great rediscovery of the "ex-
tinct" (common names: Versveld 
Pass Cape Gorse or Versveldpas-
steekertjie) was made on 24 Oc-
tober by Brian du Preez.

According to the South African 
National Biodiversity Institute 
(Sanbi), was one of over 300 spe-
cies belonging to the same genus 
of plants as South Africa's world 
renowned and popular Rooibos 
tea. 

This species was first collected in 
1934 at the base of the Versveld 
Pass, just outside of Piketberg.

The species had subsequently 
not been located since the ini-
tial collection, despite numerous 
searches of it in the surrounding 
area.

The species was likely still endan-
gered due to its supposedly small 
distribution range, including be-
ing a habitat specialist within this 
small area.

Although only two plants were 
spotted by Du Preez, the plants 
were likely to be more prevalent 
after a much-needed ecological 
burn of the slopes on Piketberg 
Pass.

The true extent of the population 
would only be determined ap-
proximately three years post-fire 
when they would have regener-
ated and started flowering

Botany PhD student rediscovers 
‘extinct’ plant in Piketberg

Riaan Grobler
Web Address: News24 

Reprinted From: https://bit.ly/3n4yIYu

Figure 1: The Versveld Pass Cape Gorse was thought to be extinct.
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In their search to learn more about the 
impact of humans and climate change 
on grasses in the Drakensberg Moun-

tain Centre (DMC), one of the most 
studied mountain systems in the region, 
a group of scientists found a new grass 
species, which they named Festuca 
drakensbergensis (common name un-
known; herein could be designated the 
‘Drakensberg Alpine Fescue’).

The team who is working on the project 
includes Dr Vincent R. Clark, Head of 
the Afromontane Research Unit at the 
University of the Free State (UFS), Prof 
Steven P. Sylvester from the Nanjing 
Forestry University in Nanjing, Jiangsu, 
China, and Dr Robert J. Soreng, work-
ing in the Department of Botany at the 
Smithsonian Institution in Washington 
DC.
 
The discovery

The species, that was discovered in 
March 2020, was found during exten-
sive fieldwork and herbarium research 
across the 40 000 km2 Maloti-Drakens-
berg area. The DMC has a very high en-
demic plant diversity, says Dr Clark.

He goes on to say that the DMC has a 
Montane Sub-Centre (below 2800 m) 
and an alpine sub-centre (above 2800 
m). “It is the only mountain system in 
Africa south of Mt Kilimanjaro with an 
alpine component,” he adds.

Prof Sylvester says the species was eas-
ily recognisable during their fieldwork, 
being found fairly common throughout 
the Afro-alpine landscape. Although at 
that point they only knew it to be a dis-
tinct taxon, they realised that the spe-
cies was new to science when they tried 
to identify it and compared it with other 
closely related Festuca taxa.

Besides this discovery, the team also 
reinstated two varieties of Festuca cap-
rina and rediscovered the overlooked F. 
exaristata, all of them endemic to the 
DMC. Prof Sylvester believes that this 

discovery highlights the importance of 
these high-elevation ecosystems as har-
bours of unique biodiversity that require 
focused conservation efforts.

Although grasses are a dominant spe-
cies that control the ecosystem func-
tion in the Afro-alpine grasslands, they 
are the least known of all plant species 
found in these ecosystems. Up until 
now, there has been a lack of focused 
research on Afro-alpine grasses.

 “We provide a taxonomic reappraisal 
of the Festuca caprina complex that will 
aid future ecological and biogeographi-
cal research in the DMC and allow us to 
better understand the complexities of 
these ecosystems and how to conserve 
and manage them,” says Prof Sylvester.

“This discovery 
highlights the im-
portance of these 

high-elevation eco-
systems as harbours 
of unique biodiver-
sity that require fo-
cused conservation 
efforts.” - Prof Ste-

ven Sylvester

Researchers find new grass 
species in Maloti-Drakensberg area 

Leonie Bolleurs 

Current Address: University of the Free State 
Reprinted From: https://bit.ly/33Tq2Nh

Figure 1: A team of international researchers discovered in March 2020 a new grass 
species, Festuca drakensbergensis, during extensive fieldwork in the 40 000 km2 
Maloti-Drakensberg area.
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Adding value

According to Dr Clark, the species con-
tributes to the grazing and rangeland 
value of the Maloti-Drakensberg. “It 
also has functional value in terms of 
maintaining ecosystem integrity and 
associated water production landscape 
value in the area,” he says.

“The species seems fairly robust to 
pressures from grazing and burning, be-
ing found in both heavily grazed areas 
and semi-pristine areas, and may prove 
a useful species as part of a seed mix 
of native grasses for reseeding degrad-
ed Afro-alpine slopes and ski slopes,” 
mentions Prof Sylvester regarding the 
benefits of this indigenous species to 
the region.

The species is very common in Leso-
tho in Bokong Nature Reserve, Sehla-
bathebe National Park, and Sani Pass, 
and at Tiffendell and AfriSki ski resorts. 
Dr Soreng believes the species is likely 
to have a wider distribution range across 
the Maloti-Drakensberg, than what was 
documented before the research was 
cut short due to the COVID-19 pan-
demic.

Next steps

According to Prof Sylvester, this taxo-
nomic research feeds into a large-
scale ecological study looking at the 
response of Afro-alpine ecosystems to 
different grazing and burning regimes 
that is being run in collaboration with Dr 
Clark at the ARU and Dr Soreng of the 
Smithsonian Institute, Washington DC.

“While our research has uncovered 
interesting novelties and provided a 
greater understanding of the taxonomy 
of grasses from high elevation Maloti-
Drakensberg, there is still much to be 
done with regards taxonomic research 
of cool-season grasses in southern Af-
rica,” says Prof Sylvester.

Dr Clark supports this notion and states 
that there is a major need for a better 
holistic understanding of the alpine 
zone in the Maloti-Drakensberg, given 
immediate pressures from over-grazing, 
land-use transformation, invasive spe-
cies, and climate change. “This is be-
cause the Maloti-Drakensberg is the 
most important water tower in southern 
Africa, providing water for some 30 mil-
lion people in three countries. As the 
Maloti-Drakensberg is dominated by 
natural grasslands, understanding grass 
diversity and ecological behaviour is a 
primary need in the face of immediate 
human impacts and global change,” he 
says.

Figure 2-6: A few photos taken dur-
ing the research team’s fieldwork in the 
Maloti-Drakensberg area.
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Ever walked in the veld and suddenly 
come across a “bossie” flowering 
profusely with beautiful yellow flow-

ers, and wondered to yourself...  What 
species is this?  Do my sheep/goats/cat-
tle eat it?  Is it poisonous?  Is it an indica-
tion that I am overgrazing the veld?  And 
with the best intentions in the world, you 
pick off a piece, put it in your pocket or 
bakkie for later identification in your of-
fice, where you have plant identification 
books.  But we all know that by the time 
you get back to your office all thoughts 
of identifying plants will be out the win-
dow because there will probably be lots 
more important issues to take care off.  

Wouldn’t it have been nice to have an 
easily accessible resource available 
right there in the veld to assist you in 
identifying the plant?  With the tech-
nology available today the answer lies 
right there in your hand – a mobile ap-
plication on your cell phone.  Grootfon-
tein Agricultural Development Institute 
(DALRRD – GADI), in conjunction with 
the Endangered Wildlife Trust (EWT) 
and TurtleTech Pty., has developed a 
mobile application for identifying and 
providing information on common graz-
ing plants occurring in the Nama-Karoo 
biome of South Africa.

Three phases are included in the devel-
opment process:

•	 Phase 1 (already completed) - this 
phase includes the provision of an 
electronic guide to approximately 
250 plant species commonly occur-
ring in the Nama-Karoo biome, in-
cluding Trees, Shrubs, Dwarf shrubs 
(“bossies”), Grasses, Succulents 
and Ephemerals (“Opslag”).  There 
is also an option to create a list of all 
the species that you have observed.  
The information provided for all 
species includes Common names, 
Photos, General description, Graz-
ing value, Toxicity, Invasiveness, 
Medicinal value, Ethnobotanical 
value and a Distribution map within 
the Nama-Karoo biome

•	 Phase 2 (not available yet) – this 
phase will entail the development 
of a neural network by which the ap-
plication would be able to “learn” 
to identify a species through a 
photo taken by the user.  A mecha-
nism for reporting unidentified spe-
cies would also be provided if the 
application is not able to identify 
the plant, or if the species is not in-
cluded in the application.  There will 
also be more information provided 
on the control of invasive species, 
as well as the effect of poisonous 
plants on livestock.  The “location” 
function of the cell phone will be 

incorporated into the “My plants” 
function of the application to pro-
vide a mechanism to create a spe-
cies list for a specific farm or area.

•	 Phase 3 (not available yet) – this 
phase will focus on using informa-
tion captured by the user to deter-
mine veld condition at a specific 
point.  This function would allow the 
user using the application to con-
duct a quick vegetation survey, af-
ter which the application will calcu-
late the veld condition score.  This 
veld condition score could be used 
to manage veld more sustainably. 
Information on various grazing sys-
tems commonly used in the Nama-
Karoo biome will also be provided.

 
Phase 1 of the mobile application is 
currently available for download on the 
Google Play Store and iOS platforms at 
no cost.  

Once installed the application does 
not need internet connectivity and can 
therefore be used in the veld even if 
there is no signal.  

To download the application use “Na-
ma-Karoo Plants” in the search field on 
both these platforms.

Mobile Application for 
Karoo Plant Identification

Loraine van den Berg
Current Address: Grootfontein Agricultural Development Institute

Web Address: http://gadi.agric.za

Figure 1-5: Screenshots of the new “Nama-Karoo Plants” application available on Google Play Store and iOS platforms.
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The majestic documentary “Da-
vid Attenborough: A Life on Our 
Planet” opens with its title subject 

standing in a deserted location. It’s the 
territory around the Chernobyl nuclear 
plant, a once buzzing area that was 
evacuated after human error rendered it 
uninhabitable. Only later will the direc-
tors, Alastair Fothergill, Jonnie Hughes 
and Keith Scholey, pull their camera 
back to reveal that the territory, in its 
vacancy, has grown into a lush wildlife 
paradise.

Calling the film (streaming on Netflix) 
his “witness statement” for the environ-
ment, David Attenborough goes on to 
trace his more than 60-year career as 
a naturalist, mapping how steeply the 
planet’s biodiversity has degenerated 

before him. Global air travel was new 
when he began his work, and footage 
of him as a young producer encounter-
ing exotic flora and fauna lends a mov-
ing, even haunting, note to his plea to 
restore ecological balance.

Astonishing nature photography ac-
companies his retrospective. To illus-
trate the emptying of oceans, the di-
rectors intercut thriving coral habitats 
with images of large gutted fish, frozen 
and stacked for the market. Equally up-
setting is the loss of rain forests, show-
cased through the stark cutoff between 
flourishing vegetation and uniform rows 
of oil palms planted for profit. Such cin-
ematic juxtapositions are persuasive: 
A dying planet is an ugly one, while 
healthy ecosystems please the eye and 

the earth.

The most devastating sequence finds 
Attenborough charting the disasters we 
face in future decades — global crises 
that he, as a man now in his 90s, will not 
experience. Yet he finds hope by ex-
trapolating small successes. Sustainable 
farming in the Netherlands has made 
the country one of the worldwide lead-
ers in food exports. Fishing restrictions 
around the Pacific archipelago nation of 
Palau enabled marine life to rebound. 
The film’s grand achievement is that it 
positions its subject as a mediator be-
tween humans and the natural world. 
Life cycles on, and if we make the right 
choices, ruin can become regrowth.

Video: https://youtu.be/64R2MYUt394

‘David Attenborough: 
A Life on Our Planet’ Review: 

Ruin and Regrowth
Natalia Winkelman
Current Address: The New York Times 

Reprinted From: https://nyti.ms/37I1aJe

Figure 1: The naturalist David Attenborough in the documentary “A Life on Our Planet.” (Netflix)

Grassroots          Vol 20 No 4         December 2020



Nestlé has launched the Skim-
melkrans Net Zero Carbon Emis-
sions Project, to create the com-

pany’s first carbon-neutral dairy farm.

The farm which will be located in 
George, South Africa and Nestlé has 
committed that by 2023 the dairy farm 
will be carbon net zero.

“The Skimmelkrans project is a positive 
step in our sustainability journey. In the 
context of yesterday’s global announce-
ment by our CEO, Mark Schneider 
around redoubling efforts to combat 
climate change, we have committed to 
reaching a waste-free and zero net emis-
sion future within Nestlé by 2050, build-
ing on decades of work already done to 
reduce greenhouse gas emissions. The 
project will scale the quality production 
of our dairy products therefore enhanc-
ing our consumer experience,” said 
Saint-Francis Tohlang, Corporate Com-
munications and Public Affairs Director 
at Nestlé East and Southern Africa Re-
gion (ESAR).

The Skimmelkrans Net Zero Carbon 
Emissions Project forms part of the 
Nestlé’s broader sustainability platform 
called RE.

Through the RE platform, the company 
has committed to RETHINK, REDUCE 
AND REPURPOSE. These three pillars 
will come into play on the Skimmelkrans 
farm.

“Net zero is achieved when emissions 
created by the farm are displaced by re-
moving the same amount of emissions 
from the atmosphere. While there are 
many ways to create more sustainable 
operations for dairy farms, Skimmelkrans 
sets itself apart through the soil work, 
water conservation, feed management 
and manure processing, where some of 
the biggest reductions of greenhouse 
gases occur,” stated Hoven Meyer, Ag-
ricultural Services Group Manager at 
Nestlé East and Southern Africa Region 
(ESAR).

Cow manure produces methane: one of 

the most harmful greenhouse gases. At 
Skimmelkrans, cow manure is collected 
while they graze and then goes into a 
press that separates the solids from the 
liquids.

This ensures that there is no moisture 
left in the finished product: the solids 
are released back into the soil as com-
post, and the liquids go back into the 
pastures as irrigation, meaning that less 
methane is released into the air. In April 
2021, the soil will be tested, screened, 
and analysed by soil experts and the 
results will determine how much closer 
the farm is to the net zero carbon emis-
sions goal.

Skimmelkrans operates in a biodiverse 
ecosystem which results in better care 
and nutrition for the cows on the farm, 
as well as better nutrition in the milk 
products produced, giving consumers 
a safe, environmentally friendly product.
Products that will benefit from these ini-
tiatives include Nestlé Milo, Nestlé Ne-
spray and other milks.

Nestlé to develop SA’s first net 
zero dairy farm
Business Report Online

Web Address: www.iol.co.za
Reprinted From: https://bit.ly/37aBwho

NEWSLETTER

47 Grassroots          Vol 20 No 4          December 2020

Figure 1: Nestlé announces the Skimmelkrans Net Zero Carbon Emissions Project, to create the company’s first 
carbon-neutral dairy farm.



Prof Julie Coetzee and her team de-
livered the Megamelus scutellaris 
planthopper bugs to the Harties 

Foundation that is currently busy with 
a mass-rearing project in order to con-
tinuously release the little insects on the 
invasive water plant.

“We work in collaboration with the 
Harties Foundation that has construct-
ed a facility to propagate the bugs. 
We visited the dam over the weekend 
and delivered the insects that will be 
released by die foundation as the num-
bers grow,” she said.

“The success of the biological control 
of the hyacinth is fantastic. We are really 

pleased.”

Biological control agents in the form 
of plant specific bugs have been insti-
tuted on the Hartbeespoort Dam since 
the 1980’s but due to periodic herbicide 
application, their population has been 
inhibited.

However, biological control, in the form 
of weevils, was once again instituted on 
the dam in 2018 by the Rhodes Univer-
sity in conjunction with the Department 
of Environmental Affairs, and since no 
herbicides have been used since then, a 
mass die-off of hyacinth took place.

Currently six different kinds of insects 

can be found on the hyacinth but most 
of the success is ascribed to the plan-
thopper that has been continuously and 
intensively introduced since last year. 

“The two most noticeable insects are 
the Neochetina weevils, and the wa-
ter hyacinth plant hopper, Megame-
lus scutellaris, which come from South 
America too. These insects have been 
thoroughly studied in South Africa, and 
elsewhere, including the USA and Aus-
tralia, over many years to make sure that 
they are safe (i.e., only feed on water hy-
acinth) and effective in controlling water 
hyacinth.”

The bugs are back on the 
Hartbeespoort Dam

Kormorant
Web Address: www.kormorant.co.za

Reprinted From: https://bit.ly/2WcLQzg
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The Centre for Biological Control (CBC) at Rhodes University once again visited the 
Hartbeespoort Dam last weekend to bring more of their hyacinth-eating bugs 

to control the hyacinth infestation this summer.

Figure 3: Hyacinth on the Hartbeespoort Dam

Figure 2: Megamelus scutellaris released on the Hartbeespoort Dam

Figure 1: Prof Julie Coetzee and 
Keneilwe Sebola of the CBC
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Upcoming events

Joint XXIV International Grassland (IGC) and XI International Rangeland (IRC)  
congresses to be held in Nairobi, Kenya. The theme is ‘Sustainable Use of  

Grassland/Rangeland Resources for Improved Livelihoods’.  
Information is available here: http://bit.ly/Kenya2020

October 2021

MEDECOS will be held at Club Mykonos, Langebaan, Western Cape 
are now inviting proposals for symposia and workshops for the 

15th Conference on Mediterranean-type ecosystems. 
You can direct any questions on symposia and workshops to 

Karen Esler (kje@sun.ac.za) and Nicky Allsopp (allsopp@saeon.ac.za).  
See http://medecos2020.org/ for more details.

6 - 10 September 2021

AGBIZ CONGRESS 
Sun City. Agbiz Congress is themed as Building resilient and sustainable 

agri-food ecosystems and it will provide the key forum for identifying the 
critical developments needed over the coming decades to ensure agri-food 
value chains are managed sustainably for the benefit of current and future 

generations. For more information visit www.agbiz.co.za

7 - 9 April 2021

50

If you would like to advertise your upcoming event, please contact us  
and we will include it in our next edition.

SAWMA 2021: 50th Anniversary Conference
Berg-en-Dal, Kruger National Park. 

For more information see 
https://sawma.co.za/conference-2020/ 

or contact Elma Marais at elma@mweb.co.za.

5 - 10 September 2021
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