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Grassland Sociely

of Southern Africa

Prof. Bismark
Mzubanzi Tyobeka

Principal and Vice-Chancellor:
North-West University
Former Chief Executive Officer:
National Nuclear Regulator

\ -4 Opening Speaker

The Role of the University in advancing

resilient and adaptive science and
Technology in a Changing World

Just recently, on O1st June 2022, Dr. Tyobeka was appointed Principal and Vice-Chancellor
of the North-West University in South Africa. In this role he acts as the Chief Accounting
Officer responsible for the execution of the University’s core business, namely, teaching

and learning, research and innovation, as well as community engagement. The North-West

University is the third largest university in South Africa, and is ranked amongst the top
seven universities in the country.
Prior to this appointment, Dr. Tyobeka was appointed by the Minister of Energy as the

Chief Executive Officer of the National Nuclear Regulatory of South Africa since September

2013, a position he held until 31 May 2022.

He holds a Master’s degree and a PhD in Nuclear Engineering both from the Pennsylvania
State University, USA, a Master’'s degree in Applied Radiation Science and Technology from
North-West University, South Africa, a Master’s degree in Management specializing in
Project Management from Colorado Technical University in the USA, and a Bachelors’
degree in Physics and Chemistry from the North West University in South Africa.
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100 years later: A review of the Drought Investigation
Commission Report of 1923 in the Union of South
Africa

Prof. Kevin
Kirkman

Keynote Speaker |

Professor Kevin Kirkman graduated from the University of Natal with a PhD
in Grassland Science. He worked as a researcher for the Mpumalanga
Department of Agriculture for 9 years, involved in research and extension
focused on grassland management. He then joined Clover SA for 2 years as a
pasture advisor in the dairy industry. In 2001 he joined the University of
KwaZulu-Natal as Professor of Grassland Science. He has also been the Head
of the School of Biological and Conservation Sciences, Deputy Dean of the
Faculty of Science and Agriculture and Dean of Research for the College of
Agriculture, Engineering and Science at the University of KwaZulu-Natal. His
research is focused on all aspects of grassland ecology and management,
including research on grazing, fire and restoration.
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Monitoring savannah woody vegetation with Earth
Observation: current frameworks and future
directions

Dr. Elias

Symeonakis
Kevnote Speaker

Dr. Elias Symeonakis is an Associate Professor in Earth Observation and
GIS (Manchester Metropolitan University, UK). His expertise is in
assessing land degradation and desertification. He leads the Remote
Sensing Research Group of MMU and has developed the first-ever
remote sensing-based land degradation monitoring system for sub-
Saharan Africa. Over the last 10 years, he has received EU funding to
map and monitor woody vegetation encroachment in South Africa with
state-of-the-art remote sensing techniques. He has published ~50 peer-
reviewed articles in leading journals and acts as Lead Author and
External Reviewer of UNEP, IPCC and IPBES reports.
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The International Year of Rangelands and Pastoralists
- insights into this unprecedented journey

Dr. Ilgshaan
Samuels

Keynole Speaker |

Dr. Igshaan Samuels is a specialist researcher in rangeland ecology and
management within the Range and Forage Sciences unit of the Animal
Production Campus. He holds a PhD in Botany from the University of Cape Town
as has worked in dryland social-ecological landscapes for 20 years. His research
focuses on the dynamics of pastoralism, climate change adaptation and plant-
animal interactions particularly in the arid zone and has led several international
and national projects under these themes. He has supervised more than 40 post
graduate students and published several papers on the qualitative and
qguantitative aspects of livestock production in South Africa. He is the immediate
past president of the GSSA having served in this position and other GSSA
portfolios previously. Dr. Samuels is the Global Co-chair for the United Nations
declared International Year of Rangelands and Pastoralists in 2026. He is also a
member of the International Rangeland Congress continuing committee
representing Africa south of the Sahara. He has been involved in policy
evaluation and development at local, national and international levels and is
currently leading the development of South Africa’'s Veld Management Strategy
and the finalisation of South Africa Range and Forage policy.
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Rustenburg, North West Province

Kgaswane Mountain Resave was proclaimed as a RAMSAR site on 29 March
2019. Various hydrogeomorphic wetland types cover approximately 370.42 ha
of the reserve. The aim of this congress tour is to share research findings from

various wetland projects conducted in the reserve, ranging from research to
rehabilitation, as well as vegetation studies. Delegates can expect an overview

in the morning by presenters from different organisations followed by a field
excursion in the afternoon. Given its location and the excellent management by
North West Parks and Tourism Board, the tour will not only provide scenic
views, but also a practical flavour, which will highlight interesting research and
management questions.




TOUR PROGRAMME
MONDAY 24 JULY 2023

08:00 Meet at Omaramba Resort - drive in group to Kgaswane

09:00 Registration (Kgaswane Nature Reserve)

MORNING SESSION
09:30 Opening Dr. Kwazi Zuma *Impact & Partnerships - ARC*

09:35 Welcome
Ms. Emelang E. Malefo *Acting Reserve Manager - KMR - NWP&TB*

09:45 Kgaswane Mountain Reserve Vegetation Classification
Mr. Pieter Nel *Acting Chief Conservation Office - NWP&TB*

10:00 Wetland Rehabilitation at Kgaswane Mountain Reserve
Mr. Eric Munzhedzi *Environmental Programme Implementation - NW - DFFE*

10:15 Overview of past and current wetland projects at Kgaswane

Mountain Reserve
Dr. Althea Grundling *Research Team Manager: Water Science, NRE - ARC*

10:30 Research Findings: Nematodes in Wetlands
Dr. Chantelle Girgan *Researcher: Nematology, PHP - ARC*

10:45 Accidental Wetlands: Case Study from the Kgaswane

Mountain Reserve
Ms. Renée Grundling *University of Pretoria*

11:00 Climate projections for the Kgaswane Mountain Reserve

Dr. Sarah Roffe *Principal Researcher: Agrometeorology, NRE - ARC*

11:15 Questions & Discussions - Management Questions:
a. Burning of grasslands and wetlands

b. Bracken fern control
Prof. Sue Walker *Principal Researcher: Agrometeorology, NRE - ARC*
11:30 Vote of Thanks Dr. Kwazi Zuma *Impact & Partnerships - ARC*
11:35 Arrangements for site visits
11:45 PACKED LUNCH
12:30 SITE VISITS




TOUR PROGRAMME - CONTINUE
MONDAY 24 JULY 2023

AFTERNOON SESSION - SITE VISITS

1.Wetland Types and Hydrology
Jason le Roux & Ayabonga Gangathele
2.Greenhouse Gas Emissions and Vegetation Gradients
Tlotlisang Nkhase & Tshithiwa Malise
3.Terrestrial and Seep Soil and Vegetation
Pieter Nel & Althea Grundling
4.Wetland Rehabilitation
Eric Munzhedzi &Piet-Louis Grundling

e Delegates will be divided into four groups

* We ask that the attendees to travel together in bakkies, to limit
the amount of cars in the reserve

* Please remember to:

- wear gumboots/water boots and long trousers

> bring a hat, sunscreen & WATER BOTTLE

Groups depart from 12:30 from the parking area of the Conference

Centre in Kgaswane Mountain Reserve for the sites, and will rotate

between the sites
The group leaders will have soil/peat augers with to show the
attendees the differences in field

Anticipated time when the field trips will be complete 15:30

Embassy
‘\\ // Wetla n d @ gfr;:'nnenl;ederal Republic of Germany
Management
A R C LNR Biodiversity & Climate Nexus

Excellence in Research and Development

. =a) L agriculture &
forestry, fisheries ) rural development

& the environment

armnment
Department: i

‘h.k A Forestry, Fisheries and the Environment
V REPUBLIC OF SOUTH AFRICA

North West Province
Republic of South Africa
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Monday24 July2023,0§:00 - 15:00

USER GUIDELINE FOR GOVERNMENT OFFICIALS REGARDING SURVEYING AND CONTROL OF BUSH
Paul AvenantfTheunisMorgenthal

The Conservation of Agricultural Resources Act 43 of 1983 (CARA,) states that landowners are obliged obl
manage bush encroachment on their land. List 4 of Government Notice R280 in Government Gazette 22166 of 3
2001 listsspecies that are declared indicators of bush encroachment. Further, Regulation 16 of the Act states t
land user of an area in which natural vegetation occurs and that contains communities of such indicator plants sha
practices to prevent tb deterioration of natural resources and to combat bush encroachment where it occurs." Off
of the Department of Agriculture, Land Reform & Rural development, and more specifically the Directorate Lanc
Management, do not always have the skdlsd experience to determine when natural woody vegetation should
regarded as an encroachment and how to conduct surveys that will indicate the severity of such encroachment
of the officials who are responsible for undertaking resource assessramntequired to provide guidance regarding th
eradication of listed invader species and steps which must be taken to rehabilitate the natural vegetation. When ¢
visit a farm, time is usually of the essence and therefore {imesuming academic getation surveys are not alway
feasible or necessary. The requirements and constraints outlined above justified the development of the current 1
that will assist officials in obtaining a general knowledge of the subject, principles of the ecatwgases involved
and a quick and simple method/s to determine the density or abundance of encroacher species. The mant
emphasized the impacts of bush densification and provide a selection of probable control and management opti
encroacher dentification guide was also developed as well as appogrammed spreadsheet that will provide th
respective results after survey data was captured. The manual is a valuable tool to extension officials who need t
and educate landowners on the mwol and management of bush encroachment.

GUIDELINES FOR REHABILITATION AFTER THE CONTROL OF BUSH ENCROACHMENT
Klaus Kellnér

Bush encroachment (BE) is a global challenge and contributes to land degradation (LD). Bush encroachment is
indigenous woody shrubs and trees that become denser or invade an area where they have not occurred previoy
roots of the woody speies compete for soil moisture and nutrients, especially in the upper soil layers contributing
decline in herbaceous cover and density (especially grasses for grazers), thereby lowering the grazing capacity of
One of the challenges in Souffrica is the lack of standards on how to correctly control/clear the woody spe
contributing to BE and implement technologies to rehabilitate the degraded land. The purpose of this guidelin
inform the officials of the Department of Forestry, Hgges and the Environment (DFFE), particularly the Nat
Resource Management (NRM) directorate who led projects that focused on the control/clearing of BE and advise
the land can be rehabilitated. The problems and causes of BE in South Afpiectsabat must be considered whe
determining BE and some common key questions that need to be considered in the rehabilitation after bush cont

15
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discussed. Research carried out by the Naktbst University (NWU) in the past regarding rehabilitatifter the control

of BE for different land use types, as well the monitoring and assessment procedures that can be carried out to de|
the success of the rehabilitation process, are also discussed. The manual describing the methodologies, \&itt drr
the Bush Expert Information Management System (BEIMS) website. BEIMS consists of the EcoRestore Decisig
System (DSS) containing information on rehabilitation/restoration after bush control and the Bushmon database c
information (incuding spatial location) of BE restoration projects. The manual will be incorporated into the nal
standard operational procedures and and can be used as a guide by land managers, land owners, service p
researchers and all other stakeholdergaeding the implementation of rehabilitation after the control/clearing of BE

METHODOLOGIES TO DETECT THE DENSIFICATION OF WOODY SPECIES
Theunis Morgenthal

Methodologies in the field of plant ecology have developed significar@lynsiderable growth in the use of remot
sensing and earth observation data source has been obsentthin the field of biostatistics, significant developmen
have taken place, especially in the use of multivariate analysishe 1990's, the applation of multivariate analysig
using ordination as a data analysis tool was novel in ecology; today however the emphasis is on artificial intellige
supervised learning modelsSupervised learning models are more suitable to understand intricateenpat within an
increased wealth of dataThe aim of this paper is to give a broad workflow of a supervised learning model that c
used in a bush densification studihe tools and workflows that are presented are based on Hseripting language,
but similar tools are also available in Pythdnternationally, especially in Europe, scripting to perform data analyses
processing is a preference for postgraduate studies and research as it ensures repeatability and transparency in
and workfbws. The Rlanguage provides an environment to not only conduct statistical analysis on ecological da
also to perform spatial analysis and machine learnWithin the same workflow, it is possible to present the results g
outputs from the aforenentioned processes graphically and in tabular formats within a seamless workflow préce
small study area in the Lephalale area will be usgdntinetl and SentineP data and terrain data from Shuttle Radi
Topographic Mission (SRTM) will be the arplory predictor variables. A dataset of bush density values, derived f
aerial imagery, will be used as response variabl@$ie process of setting up arsBript, reading spatial and nespatial
data, basic data manipulation, setting up a randorrefbrregression model, and parameterization of the model will
explained.Furthermore, methods for prediction, model testing, and data presentation will be illustrated. Various op
exist to implement a workflow to assess bush densification, usindgRttEguageMany basic functions are available i
base R, but various new packages have been developed to improve and simplify scripting, for example, the tidyv
data.tables packaged/arious statistical methods and machine learning algorithrasaaailable within packages.To
apply a random forest model within R, the user has the option to select one of five pacRagpsrform spatial analysis
the raster and sp packages together with the rgdal package were developed since earlyf@@@dease simplicity and
speed, the sp package is being replaced by sf package for vector data procéssalgrnative for raster analysis is th
terra package.The standard for data visualisation remains the ggplot2 packageew exciting advancemetd the
development of the gt package for tabular display of scientific data.

CURRENT TECHNOLOGIES USED FOR THE CONTROL OF BUSH ENCROACHMENT
Arnaud Le Rodix

This abstract is an attempt to summarize current technologies and methods used for the sebectiva@ of bush
encroachment, the importance of woody plants in savanna and explore measures, based on ecosystem dynamig

16
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can be utilized to restore encroached areas more successfully. It is hypothesized that a more stable environmen
created by maintaining or restoring savanna structure. In a structured savanna, large trees are able to suppr
establishment of new seedlings, while maintaining the other benefits of woody plants like soil enrichment ar
provision of food to browsingdrbivore species. Effective restoration of encroached areas should not be considg
once-off event, but rather a longerm commitment. Attempts at restoring encroached areas by the removal of som
all of the woody plants will normally result in arciease of grass production and thus also the grazing capacity. A
range of technologies and methods is currently used in restoring savanna structure as a measure to increasa g
stability. A structured ecosystem can be considered the most progudince all the benefits of woody plants a
represented. Technologies and methods of application include: aerial foliar application via aircraft with a conve
boom and nozzles equipped with flat fan tips with a minimum spray volume of 30 I/faicAwicrolight aircraft equipped
with atomiser micronairs at low volumes of 10 I/ha and drones; low volume full cover foliar spray treatment kng
application; high volume foliar application; cut stump application; frill method; basal bark treatnodrapglication; and
biological control.

THE USE OF HERBICIDES (ARBORICIDES) FOR THE CONTROL OF BUSH ENCROACHMEN
Malcolm Vermeuleh

Herbicides are a useful tool in restoring ecosystem balance and functioning. In both the conservatiamgaidnd

environments, herbicides are used to change the composition of an encroaching and/or invasive species popula
Threats to biodiversity, habitat loss, invasive species are far greater than threats by use of herbhiglpsesentation
reviewsthe definition of a Herbicide and explores the types, action, and fate of herbicides in our environmer
integrated approach involving the combined use of a range of methods is usually necessary to control invasi
invasions effectively.

CARBON CREDITS FROM BIOCHAR CAN REDUCE THE COST OF BUSH ENCROACHMENT REST
Piet Van Deventér

Recent estimates put the land area in South Africa affected by bush encroachment at around 7.3 million hectal
management of bush encroachment igyudated by the Conservation of Agricultural Resources Act (CARA), Na
Environmental Management Act (NEMA), National Environmental Management: Biodiversity Act (NEMBA) as we
National Forest Act (NFA). Given global concerns over deforestatibmlamate change, bush encroachment may

perceived as beneficial in terms of carbon sequestration and the increased provision of woody biomass. Howeve
alters the structure and functioning of ecosystems, with these changes becoming increasinggysible as the
fundamental nature of the ecosystems change. Therefore land owners in South Africa are legally obliged to mana
land in a way to prevent bush encroachment or to restore land that is already encroached. Wood for Work is a
the R&D of improvement of properties, quality control and application of biochar from more than 30 feedsiduks
main objective of this study is to determine if biochar produced from woody biomass in bush encroached areas
as from crop residueauld be used to increase the carbon content and soil health and fertility of soil, to accum
carbon credits and improve yield (crops and grazing capacity). Simply put, biochar is thergarbomoduct when

biomass, such as wood or agricultural wastéheated in a closed container with little or no available air. Biochg
produced with the intent to be applied to soil as a means to increase soil health and fertility, carbon storage ang
holding capacity. Eventually the crops and grazing befrefit the improved soil health. The R&D included a thorou
investigation into the international standards applicable to the production of biochar to be used for carbon

17
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accumulation and tradingSome of the main issues include eligible feedsta@qdport of feedstock, type of kiln ang
charring methods (strict specifications). Analytical results from different biochars indicate that the chemical as

physical properties of biochar are influenced to a large extent by the type of biomass sisedllaas the charring
temperature. The study is ongoing and will also include an investigation into the feasibility of bush encroachment
for the qualification for carbon credit accumulation. Wood for Work has teanqedvith an accredited carborredit
trader to assist land owners with feasibility assessments, registration for carbon credit trading as well as the audit
monitoring requirements. We are also investigating other methodologies published under the Verified Carbon Stg
(VCS) md VERRA that could assist land owners to accumulate and trade carbon gréuitse include Sustainablg
Grassland Management and Adoption of Sustainable Grassland through Adjustment of Fire and Grazing. It is €
that a combination of the differentYCS Methodologies focused on rangeland management and restoration com
with the Improved Agricultural Land Management Methodology could ensure viable carbon credit accumulatig
trading for land owners.

SESSIONHAIRWILFREBEITLHAMO
Tuesday5 July2023, 08:30 - 10:00

KEYNOTEDDRES300 YEARS LATER: A REVIEW OF THE DROUGHT INVESTIGATION COMMISSION REP
IN THE UNION OF SOUTH AFRICA

Kevin P Kirkman
University of KwaZulilatal

In response to thelevastating drought of 1918/1919, and perceptions of increasing drought events and their seve
commissiorwas established to investigate agricultural, biophysical, sectmomic, and socipolitical factors
contributing to the impact of recurring dughts on agriculture, the environment, and the economy. The review
agricultural practices and the biophysical environment gives insight into knowledge and practices and provides a
for comparison with current conditions, scientific advances] amdern agricultural practices. Key findings in 19
include no evidence of a reduction in rainfall but some evidence of seasonal shifts in rainfall, as well as reduceg €
of rainfall attributed to reduced vegetation cover, species compositioftssi@ind erosion, coupled with a perception ¢
eastward movement of the Karoo and Kalahari Desert. Degradation of vegetation and resultant soil erosio
attributed largely to small stock farming practices, with nigtdaling resulting in localized deglation, inefficient
grazing utilization, and erosion dongas along paths between kraals and grazing, and water sources. Jackals (re
as "veld pirates") and stock theft were blamed for excessive small stock losses leading to the need-faadiggtand
thus were held to be the main cause of degradation, erosion, and amplifying the impacts of drought. Veld burni
thought to exacerbate degradation and was strongly discouraged. A lack of trees, particularly in catchments, was
to reduce hydrological efficiency, increase runoff, and exacerbate flooding and erosion. Proposed solutions in
eradication of jackals using all possible means, fencing farm perimeters with-peokélfencing, internal farm fencing
with jackalproof fences ¢ create paddocks, provision of water so that each paddock had a water source, selectiq
development of alternate forage sources (including spineless cactus, agave, and fodder trees such as Prosopis)
scale afforestation (including the Drakéesg and presentay Lesotho). One of the solutions proposed by so
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submissions to the Commission included flooding the Kalahari to negate the impact of the hot, drwastéhly winds.
One hundred years later, there is still no real evidence of argealirainfall, but there is evidence of localized seaso
shifts in distribution. While the presence of some Karroid shrubs in the grassland regions of the country is ca
concern, there is evidence thabntrary to earlier perceptions, th€rasslad Biome is expanding in a westerly directio
Jackals have not been eradicated, and while they are still responsible for stock losses, are no longer regarded as
cause of degradation. Fire, strategically used, is regarded as an essential dyrmagsicadreas. Afforestation with exoti
timber plantations has occurred in many areas of the country, but not in the Drakensberg above the r
Administrative Catchment Boundary in KwaZN@atal, or Lesotho. Strong evidence shows negative impacts
afforestation on hydrology, stream flow, and groundwater reserves. The search for suitable alternate forage s
continues, with few economically viable alternatives to natural veld for livestock production. Bush encroachme
alien plant invasion, notkin 1923, are now major drivers of vegetation change.

PLATFORMRESENTATIOREFECT OF RAINFALL REDUCTION AND RESTING PERIOD ON SOIL SEED
GRASSLAND IN THE PROVINCE OF GAUTENG IN SOUTH AFRICA
Thabo Magandang Abubeker HassekyobTesfamariam

It is forecasted that climate change will affect soil seed bank (SSB) through modbgireground vegetation specie
composition and plant fecundity. This study was conducted using split plot design to determine whether di
intensities of rainfall reduction and resting periods (70 and 90 days) have an effect on SSB in South Africa. Rainfall
was applied as main plot treatment at four levels (0 %, 15 %, 30 % and 60 %) using the rainout shelters, and the
treatments wee each replicated five times. Resting periods were applied as split plot treatments. Four SSB sam
cm diameter and 20 cm depth were collected from each plot andpdabtreatment in 2018 and 2019. Seed emerger
method was used to determine the BSpecies composition and density. The 60% rainfall reduction resulted in signif
high forb densities in both years. In contrast, rainfall reduction had no effect on grass density in 2018, where
densities were affected significantly at 60%nfall reduction more than 0% rainfall reduction in 2019. The 90 days re
period resulted in significantly higher grass density than the 70 days resting period. Drought had a negative effect
SSB whereas it improved forb soil seed bank. Loregting periods improve soil seed bank.

STANDARD POSTHRESENTATIOSIOPING AND ADAPTING TO DROUGHT INNGHMKAROO RANGELANDS
KEY LESSONS FROM LIVESTOCK FARMERS
Ngoako Letsoaly Igshaan Samuel€lement Cupiddhululiwe NtombelgAndiswa Fincaljelele JuliusRichard Knight

Droughts are a frequent occurrence in the arid and sarid Karoo rangelands of South Africa. Rangeland productiv
expected to decline with climate change thereby reducing livestock productivity and consequentiyngfteetlivelihoods
of the farmers negatively. This study aimed to document the effects of drought on livestock in the Karoo region ¢
Africa and the strategies used to reduce the risk. A s#mctured questionnaire was used to collect data fronaadom
sample of 35 livestock farmers. A cluster analysis using a@rmis (PRIMER Version 5.0) was used to examing
similarity between farmer responses to drought coping strategies. All the interviewed farmers in both the Succuler|
and NamaKaioo biomes have over 20 years of farming experience and 60% have tertiary qualifications. The m3
the farmers, 96% in the Narr€aroo indicated profit loss and 72% in the Succulent Karoo indicated losses of anif
major impacts of drought. Alhe farmers reported that they did not receive any form of assistance from the govern
during the recent drought conditions. Results showed that coping strategies adopted by farmers in the two bion
during, and post the drought were similar. Theseluded destocking, income diversification, and inspection of the \
This indicated that farmers have preventive measures in place to deal with challenges posed by drought. Thesg
provide a framework for decisiemakers to promote selfeliance so that drought mitigation among livestock farmers
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more effective. ‘

STANDARD POSTHRESENTATIONL [ [ /[ La! ¢9 /I !'bD9 a!VY9 {h] wt
Craig Morrig, Kevin P KirkmarPete Zacharias

Global climate change is expected to favour bush encroachment and support higher but more variable herbage pr
in grassland. Another potential climatelated change that has largely been overlooked, especially in South Africa,
ongoing, widepread, and insidious reduction in leaf nitrogen concentrations, which have declined globally by 9% ¢
last four decades. This global decline in plant %N has been attributed to insufficient soil N stocks to supply the i
plant production stimudted by rising levels of atmospheric [F@CO2). Lower foliar %N will reduce available protein
the overall quality of forage for herbivores, including livestock and wild ungulates. Forage quality is expected to
the most under eCO2 in sourveddiards in South Africa because they generally occur on nutiifeited, dystrophic soils
Here we present historical spatial and seasonal patterns of leaf and soil nutrient content across a provinaixsoki|
and sweetveld gradient surveyed duririgetmid1980s (described by Morris et al. 2022). Data such as these could p
a baseline to assess if forage quality has already declined through oligotrophication and whether this decline
most pronounced in sourveld areas. Nutrient contenyofing leaves of a dominant gra3fiemeda triandrdn =20 tufts),
and topsoil physice@hemical characteristics were measured at 31 sites in Kwa¥atlal (KZN), classified by experts &
from the literature as sweetveld, sourveld, and mixedveld. Principadponent analyses revealed a strong forage qug
gradient in KZN, with sourveld sites having generally lower leaf digestibility, %N, and cation concentrations than s
and mixedveld. The acidic sourveld soils were also distinct because of theiaimn exchange capacity. Foliar %N \
seasonally consistently high in sweetveld, inconsistent in mixedveld, and dropped markedly, along with digesti
levels below animal requirements in sourveld from late summer to early spring. MacronutfeisMg, and S, also vari
seasonally in sourveld but not in mixemhd sweetveld. Longer and more productive growing seasons in the futur
likely to deepen and widen the winter forage bottleneck in sourveld because of inherently low soil natvatability,
increasing the need for costly supplementary feeding. In contrast, eCO2 and other directional climate changes m
little impact on the quality of sweetveld, which is not generally limited by soil nutrients. Further research is remu
the poorly understood multivay interactions between eCO2 and other climate drivers on plants and soils, particulg
forage quality. We also recommend reassessments of forage quality data and regular monitoring (particularly of p
to assesshe potential impacts of climate change on foliar nutrient contents and forage quality in South African gras;
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SESSION 02 ‘ BUSH ENCROACHMENT '

|

: / (
SESSIONHAIRIGSHAAN SAMUELS
Tuesday25 July2023, 10:30- 13:00

KEYNOTEDDRESSONITORING SAVANNA WOOIBGETATION WITH EARTH OBSERVATION: CURRE
FRAMEWORKS AND FUTURE DIRECTIONS

Elias Symeonakis
Manchester Metropolitan University

In spite of the relative successes of some global operational Earth Obserbaied monitoring frameworks (e.g. lan
cover, wildfires, greening/browning trends), the more successful lacgée endeavours have mostly been related w
forests, while savanas are still fairly overlooked, mainly due to their complexity and sgatigporal heterogeneity.
However, the savanna biome is an integral part of the terrestrial biosphere and a critical component of the land
sink, covering 20% of the land's fage. Savannas have been undergoing changes altering their compositior
structure, such as the encroachment of woody vegetatidonitoring the woody component of savanna vegetation
therefore, essential for identifying areas where degradation mitigameasures are a priority and for reducing the lar
uncertainty in aboveground biomass (AGB) estimates (relative RMSHI03t). The latest advancements in t
monitoring of savanna vegetation with satellite remote sensing have focused on the repmteandf the woody
component by the 2D metric of fractional cover. These studies have demonstrated that the added structural infori
introduced by employing-®@r L-band Synthetic Aperture Radar (SAR) reduces the high levels of uncertainty that
with the utilisation of optical data alone. Until recently, data continuity and availability issues have impede
operational use of SAR data. However, free access to the Sentinell data, the recent opening of the2RétI8wdr and
the imminent arrivabf new missions (NISAR, BIOMASS) are building a new momeftuime knowledge on the proces
of woody encroachment and respective land degradation deepens, new challenges emerge, namely the need to
new structural and functional state variableda@rger scales and beyond fractional woody vegetation cover: (i) the ak
to distinguish between different woody species (structural), and (ii) to accurately estimate AGB (functional). M
these two state variables at the finer scales has been teodsy the advent of new sensors, such as LIiDAR, that are
to provide 3D structural information, and of higipatial, highspectral resolution imaging spectrometers (i.
hyperspectral, HS). These can be mounted on airplanes or Unoccupied Aerias/gdV's) or used at ground level. T
recently launched spaceborne equivalents (e.g., GEDI (LiDAR), and EnMAP (HS) satellites) are providing new ai
monitor the two ecosystem state variables at the regional scale and beyond. However, the metjiodbleap from the
finer to the larger scales has yet to be resolved as it involves complex scaling and validation considerations, W
substantial challenge on its owrurthermore, one of the key issues facing the discipline of remote sensingaximise
the ability to extract useful information from long temporal time series of the first spaceborne missions that ar
operating, such as Landsat. Resolving issues related with the physical limitations of these archives in order totexi
in time specific state variables of ecosystem functioning, could provide the key to disentangling their dynamic ev
and their response to disturbances, such as climate change and anthropogenic iftigaatlear, that the latest and
upcoming adancements in EO technologies with unprecedented characteristics, open a window of opportuni
pushing the frontier of knowledge with respect to complex savanna ecosystem functioning and evolution at the
level. Such E@ased assessments need toavpte at the regional scale incorporating novel structure and function st
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variables, which requires step changes in key methodological issues, such as upscaling gethpuritl backcasting.

PLATFORMRESENTATION4HICKET EXPANSION IN SAVANNASBACTERISED BY CRITICAL THRESHOL
AFFECTING THE HERBACEOUS LAYER
Marina Khoz¥, Susi Vetter

Bush encroachment is a globally widespread phenomenon where C3 woody vegetation invades historically-(
dominated ecosystems. In many cases, the end stddgaush encroachment is a switch from open savanna to clq
canopy forest or thicket. In savanna, fire maintains open vegetation favouringofeent and shadéntolerant
herbaceous and woody species. In contrast, shady conditions in thicket or éxaatle the shade intolerant C4 gras
necessary to fuel fires and support grazing herbivores. A better predictive understanding of the factors that drive
of C4 grasses under bush encroachment, and of the thresholds of tree cover at whichdhis, a8 important in
understanding and managing this widespread and economically important phenomenon. Our research was cong
an Eastern Cape savanna that had experienced substantial increases in woody cover over several decades. We
the increase in woody canopy cover detected from sequential aerial photographs was accompanied by changes
composition fromVachellia karroalominated savanna to broadleaf thicket. This resulted in decreased light transm
to the understory, alterd herbaceous community composition, and reduced grass basal cover. We identified two p
threshold points, relating to two types of transitions in vegetation structure. The first threshold occurred at canopy
of ca. 40% (corresponding to lightatrsmittance of ca. 75%), where the tree component was still dominated.
karroowith incipient clumps of broadleaf thicket species. At this point, many of the common herbaceous species, ir
the dominant C4yrasses, began to decline in abundancdlevthe composition remained characteristic of the saval
state. The second threshold at ca. 70% canopy cover (corresponding to light transmittance of ca. 50%) n
compositional shift between savanna and closethopy vegetation states. Savanna spsedtrees, grasses and forh
dominated at light transmittances > 50% and were significantly reduced when light transmittance decreased belq
indicating a possible species composition threshold at ca. 50% light transmittance at which a savannetstas ® a
thicket. From a management point of view, a canopy cover of less than 40% at a site provides a suitable state f
abundance of grass and forb species which provide forage for grazers and help maintain an open system by f
fires. Canopy cover approaching 70% and ingress of broadleaf thicket species is an indicator that a state shift {
canopy thicket is imminent and will be difficult to reverse. Management such as fire should take place before the
thresholds areexceeded and flammable grasses are reduced or excluded.

PLATFORMRESENTATIORNDEMIC DARLING OR GLOBAL CHANGE MENACE? A REVIEW OF THE W,
ENCROACHING TREE LEUCOSIDEA SERICEA (ROSACEAE) ON THE EASTERN GREAT ESCARPMENT Ol
Onalenna GwataMuxe DlomuyPeter Le RoyMichelle ToucheiGrant Martin Vincent Clark

Rapid woody encroachment by native species is transforming grasslands and savannas across the world. D
considered to be diverse and complex, including éxelusion, overgrazing, extirpation of local mdgana, carbon
fertilisation and global warming. In southern Africa, woody encroachment is atueliled and documented phenomeng
that has primarily focused on savanna and woodland systems (‘bushveldoemneld"), but there has been little work o
woody encroachment in southern African mountains. As southern African mountains host much of the region's exc|
endemism, and provide virtually all of the region's water, bush encroachment may havetat@xpsmpacts on
both. Leucosidea sericas a Rosaceous shriiee endemic to the eastern Great Escarpment (Sneeuberg, South Afri
Nyanga, Zimbabwe) that is rapidly expanding and densifying. It is closely related to the forebtager@a
abyssinia (tropical Afromontane) and the Andean gerfslylepigto which it is morphologically very similar). Desp
being common and problematic in the region, there is very limited research on Leucosidea. Accordingly, we prg
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first comprehensive reviewf this species, outline a summary of past research available, and summarise researcl
related to encroachment and management. Key research ideas for testing are: (a) restoring eland population
original large mammal that controlled Leucosid¢h) insect predation release from global warming, (c) bemmat
historical population cycles linked to global temperature fluctuations, and (d) improved fire regimes for mal
encroached areas.

PLATFORMRESENTATIOBLOPE ASPECT ALTERS THE STEWIAR ENCROACHING SHRUB (EURYOR
FLORIBUNDUS N.E. BR) SPECIES IN COMMUNAL GRAZING SITES LOCATED AT VARYING DISTAN
HOMESTEADS
Masibonge GxashekaMthunzi MndelaPhesheya Dlamini

Mountainous grassland landscapes are sevdtelyatened by the proliferation of shrub encroachment. It remains unc
though how slope aspect coupled with land disturbances linked to the proximity of homesteads to communal graz
alters the distribution, density and structure of the encroathshrubs in these terrestrial ecosystems. In this study
investigated the influence of slope aspect on the density and structure of an encroaching shrub Epepips
floribundusN.E. Br in three communal grazing sites located at varying distances Homesteads in a serarid
mountainous grassland in the Eastern Cape Province of South Africa. Three sites were strategically chosen if
communal grazing lands in an encroached mountainous grassland landscape that depicted north atfidcsogstope
aspects. The selected sites were Tsengiwe; a site located near at a distance of less than 100 meters from ho
Upper Mnxe (site situated at an intermediate distance within the range of 200 to 800 meters from homesteaq
Manzimdaka, which as located furthest at a distance greater than 1600 meters from homesteads. In each si
corresponding slope aspects, the density and structure (height, stem number and cover) of theEshrops
floribunduswere evaluated on 36 plots, yielding a tbtd 108 plots for the entire study. We found that shrub density \
significantly higher (50%) on the no#tacing slope in comparison with the sotfécing slope in Tsengiwe. Shrub heig
was significantly higher on the norflacing slope (53%) compared the southfacing slope at Upper Mnxe.
Manzimdaka, the nortacing slope also exhibited higher shrub height (17%) compared to the-famitty slope. Notably
shrub height was significantly lower (37%) in the ndetbing slope compared to the southcing slope in Tsengiwe. Tol
stem number was significantly higher on the nefétting slope (20%) compared to the soditicing slope at Upper Mnxg
In Tsengiwe, the nortfacing slope also showed higher shrub height (85%) compared to the-famitly sbpe. In Upper
Mnxe, shrub crown area was significantly higher (34%) in the #Hadimg slope compared to the southcing slope|
Similarly, nortihfacing slope exhibited higher shrub crown area (17%) compared to the-faxitiy slope at Manzimdak:
A stong positive relationship was established between the height of shrubs and their longest crown diameter, g
crown diameter, and shrub crown area, suggesting that the investigated shrub speciegps floribundusmploys its
structural characteristis to survive and thrive, and this is more evident in the néatting slope. A better understandir]
the patterns of encroaching shrub species in mountainous grasslands is crucial for the development of effect]
management strategies.

PLATFORMRESENTATIORXPLORING MECHANISMS UNDERLYING THE SUCCESS OF RANGE EXPANDIN
MALOTIDRAKENSBERG MOUNTAINS, SOUTH AFRICA
Onalenna Gwate Stephane Payn&andylLynn Steenhuiserant Martin Vincent Clark

In mountains where plant respges to climate changes are being monitored, plant species are (on average) movin
towards higher elevations, but there is great variation in the magnitude of these range shifts. A key challeng
forecasting species' responses to climate chasge understand what underlies this variation in range shifts, so tha
can better predict which species will be the "winners" and "losers" of climate change. Variation in range expansion
explained by dispersal, climate limitation and biotic aliotic factors beyond the current range edge. Therefq
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experiments are needed to explore these possibilities, and to test the extent to which species' responses to expe
treatments are correlated with variation in their observed range changeeuurecent climate change. Pursuant to th
wetested variations in range expanding species' establishment success beyond their native range due to

limitation by transplanting seedlings into a beyerahge plant community (3100 m amsl). We asplored the influence
of plantplant interactions by transplanting these species into intact vegetation versus bare ground where the

ground plant community was removed. These were crossed with a temperature warming treatment in the form @
top chambers (OTC) to simulate climate warming. We planted a total of 480 plants representing grass, shrub, s
and geophyte functional groups in a total of twenty paired 2ptots (seedlings planted in bare plots with and without
OTC and seedlingdanted in competition with local vegetation with and without an OTC). To understand mecha
underlying plant survival, we fitted a generalised linear mixed model to survival data. Preliminary results show
survival ratio was high (0.%51) at the end of the first growing season. However, most of the transplanted plants di
survive through the winter season as survival ratio was relatively lowe0(67). Survival ratio across treatments duri
winter was highest for geophytes (0.89.57),followed by shrubs (0.2¢ 0.47), succulents (0.1€0.40) and grass (€
0.10). During the growing season, results suggest that a unit increase in competition could lead to a decrease in

survival by 66% while a unit increase in warming cautdeiase survival by 27%. Conversely, during the winter seg
competition only reduced survival by 31% while a unit increase in warming, could increase seedlings' survival by
results suggest that competition, dispersal, and climate limitationsluteded species' establishment success and |
elevation areas were vulnerable to low elevation range expanding plants in the study area. There is need to
monitor vegetation communities at high elevation to detect range shifts at an early stagagform management
interventions for protecting high elevation biodiversity.

PLATFORMRESENTATIOBNSILING AS A TECHNIQUE FOR PRESERVING THE NUTRITIONAL QUALITY O
NILOTICA
Fortune Manganyi Tjelele Julius-rancuois MiilleMNgoakoLetsoalg Stephen ModibaKhanyisile Mbatha

Many leguminous fodder trees and shrubs have high protein levels and are potentially promising supplements to o
nutrient deficiencies and reduce feeding costs for emerging livestock farmers, espediityttie dry season. Due to th
relatively high nutritional value of these fodder plants during the dry season, alternative preservation techniqu
required to ensure the highest quality feed is available for the livestock. Ensiling can be an atemattiod to preserve
the nutritional value of these readily available fodder plants. Therefore, this study aimed to explore ensiaheliia
niloticashoots with or without seed pods and with or without molasses and test the nutritional qualityaharachellia
niloticashoots and seed pods were harvested separately and milled using a woodchipper. The thippeticaplant
materials, seed pods and molasses were mixed thoroughly to achieve four treatment applications, (1) pure sh
shoots+ seedpods, (3) shoots + molasses, and (4) shoots + seed pods + mdlassgeatments were ensiled in 1.5
anaerobic glass jars in a completely randomized design with 3 replicates per treatment. The jars were stored
0 SYLISNI (i dzNB ensilggeldsied60 taysROn idldy 60, silage was sampled for measurement of prsoltier
carbohydrates (WSC), lactic acid (LA), yeast and mwmlchonia nitroger(NH:-N), volatile fatty acids (VFA's), crude prots
(CP), gross energy (GE) and fibre ysisl On day 6V. niloticasilages were subjected to a 5 day aerobic stability test.
pH values of all ensiled materials were within the recommended levels for legumes but were significantly differe
0.05) across all the treatments. Crude proteontent was significantly higher (p < 0.05) in treatments containing §
pods. Furthermore, CP was preserved in all silage treatments due to limited proteolytic activity, and this is supp
low NH-N content in all treatments. There were no sigdifi Y i RAFFSNBYy OSa o6LI x n Py
treatments, and no undesirable fermentation occurred as shown by a low butyric acid content (<1.0 mmol/L). The
results fall within the recommended range of widrmented and preserved legne silage, therefore it is concluded that
niloticacan be preserved as silage and including seed pods and molasses can significantly improve the quality of th
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Further work is needed to evaluate additional quality parameters as well as intakéha impact on livestock conditio
after feeding the silage to livestock.

STANDARD POSTHRESENTATIOBRUSH PACKING AS A RESTORATION TOOL IN SAVANNA NEAR MANT
TAUNG IN SOUTH AFRICA
Tshegofatso SebitloaheKlaus KellnePieter Malan HendriCoetzee

Savanna ecosystems in southern Africa are undergoing significant alterations due to the encroachment of woody
exacerbating the effects of climate change, leading to land degradation, loss of biodiversity, and reduced grazing
The aim of this study was to investigate brysacking as restoration methods near Manthestad, Taung Néf#st
Province, South Africa, had been cleared. The research objectives included to (1) assess the effectiveness of
packing restoration methodh bushcleared areas, (2) determine grass species diversity in response to the restg
methods after the application of brugbacking, and (3) document the perceptions of the community members regal
bush encroachment, bush control, and seemmmic factors before and after the restoration activities were/w
implemented. A total of 18 sample plots, each measuring 480vere developed, with six different restoration metho
replicated three times. The treatments included: (i) no clearingl@gring only, (iii) clearing and-seeding, (iv) clearing
and brushpacking, (v) clearing, brugfacking, and reseeding, and (vi) clearing, soil disturbance, brpabking, and re
seeding. The impact of the treatments was monitored over a period ofetlyears (20182020). Applications of th¢
Simpson index and Shannon indices revealed that grass species diversity (p < 0.001) and richness (p < (
significantly higher over the years in all restoration treatments that included bBpasking namelyreatments iv, v, ang
vi. The highest biomass accumulation was recorded for the treatments where bush clearing, soil disturbance
packing, and reseeding was applied i.e., treatments v and vi. The lowest grass biomass was recorded in theahba
restoration treatment (ii) plots. Results from the soeiconomic survey showed that bush encroachment had a signif
negative impact on the socieconomic status of livestock owners and households by affecting their livelihoods ang
being. Howeverimplementation of the brusipacking treatments contributed to job creation initiatives and pove
alleviation, thereby improving the livelihoods and wedling of the Manthestad community. Effective restoration
encroached and degraded regions musiMever be viewed as a lorigrm commitment and not a onceff activity.

STANDARD POSTHRESENTATIOBIUSH ENCROACHMENT IN-SAIBARAN AFRICA: CAUSES, IMPACTS, Al
MANAGEMENT STRATEGIEREVIEW
Sawsan HassanMounir Louhaichi

Bush encroachment is aeprasive ecological phenomenon that poses significant challenges to the rangelands

Saharan Africa, adversely affecting ecosystem dynamics, biodiversity, and local communities' livelihoods. This s
to provide a comprehensive analysis of bugitroachment in SuBaharan Africa's countries, focusing on the cau
impacts, and management strategies associated with this widespread ecological phenomenon. The study synt
wide range of literature, including peeeviewed articles, reports,ral case studies, to examine the factors contributing
bush encroachment. Climate change is primarily caused by prominent global factors such as burning fos
deforestation, and livestock farming. These activities significantly amplify the levetgeenhouse gases in th
atmosphere, intensifying the greenhouse effect and resulting in global warming. This phenomenon, often accomp
altered rainfall patterns and increased temperatures, has emerged as a key driver of bush encroachmenégnoting
Additionally, land use practices such as overgrazing and inappropriate fire management, along with the introduc
spread of invasive species, contribute to the expansion of woody vegetation intedpadsated areas. The impacts

bush encrachment on biodiversity are multifaceted. It leads to a reduction in plant diversity, as -$bladant woody
species outcompete grasses for resources, resulting in a shift in species compaosition and habitat degradation.
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cascading effects on otheicosystem components, including insects, birds, and mammals that rely on specific veg
types for food and shelter. Moreover, bush encroachment poses challenges for livestock production, as it redy
availability and quality of forage, leading decreased carrying capacity of rangelands and potentially compromisin
sustainability of livestock enterprises. Water resources are also affected, as increased tree cover can lead to higl
consumption and reduced groundwater recharge in and aemiarid regions. To address the challenges posed by

encroachment, various management strategies have been employed. Prescribed burning, where controlled fires

to control woody vegetation, has shown promise in restoring grassland ecosystied reducing the dominance of woo
species. Rotational grazing, which involves moving livestock between different grazing areas, helps prevent ov
and allows for natural regeneration of grasses. Selective tree removal, either through manudadseir use of
mechanical equipment, can be used to reduce the density of woody vegetation. Additionally, reseeding with d
grass species can enhance forage availability and restore grassland productivity. The findings of this review hig
importance of adopting integrated land management approaches that combine ecological restoration with sust
livestock production. Such approaches can help restore ecosystem functionality, support biodiversity conservat
improve the socieeconomc weltbeing of local communities. However, effective bush encroachment manage
requires collaborative efforts among policymakers, land managers, and local communities. -Baisadestrategies
informed by research findings and local knowledge, shbaldeveloped and implemented by leveraging the expertis
skilled extension officers, who offer guidance and support to 4awders and subsistence stockowners, ensuring
sustainable management of rangelands in -Salfnaran Africa.

SPECIAL SESSION: ' ‘LOGICA,L

SESSION 03 j INVASIONS N THE GRASEE

PLATFORM PRESENTATIBNREATS OF INVASIVE ALIEN SPECIES TO CRITICALLY ENDANGERED W(
GRANITE GRASSLAND (WGG) IN LIMPOPO PROVINCE, SOUTH AFRICA.

Moleseng Claude Moshobane

Urbanisation is widely acknowledged to induce changes in species composition, particularly in urban and surr
regions, through intentional introductions. The 2017 South African National Status Report on biological invasi
revealed that invasivalien species' invasion status remains poorly understood in several regions of the country, ing
the critically endangered Woodbush Granite Grassland (WGG) in Limpopo Province. Consequently, this inve
aimed to examine the status of alien ptaspecies in the WGG area. A roadside survey was conducted in the vicin
Haenertsburg Village, employing roads as survey units, with the dumpsite serving asriskhigigion. A total of 136
species belonging to 46 botanical families were identifitkle present study reports the occurrence of 72 species {
are regulated by South Africa's National Environmental Management: Biodiversity Act (NEMBA, Act 10 of 20
FAYRAYy3Ia 2F (GKA& aiddzRe aA3IyATFAaAOII4ypFEiodol)RTheridt BidlBeR alignBed
that necessitate urgent eradication, such as Coreopsis lanceolateCytlsys scopariyg.) Linklris

pseudacorus.,Pueraria montangLour.) Merr, andRubusspecies as NEMBA category la species. Thd ilegaing of
agricultural waste was identified as one of the factors contributing to the incidence of invasive alien species in the
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The results of this study demonstrate that the Woodbush Granite Grassland faces a new threat from invasive sp

PLATFORM PRESENTATRNEN AND INVASIVE PLANT SPECIES MAY BE A FUTURE CONSERVATION TH
LESOTHO AFRQPINE DRAKENSBERG AREA

Thabiso Mokotjomelg Vukeya Loyd Rodngylohau MonyatsiBokang NtlokpThembelihle Mbele

In this study, we documented alien plant species in South African provinces (i.e., Free State, Eastern Cap&alud
Natal) surrounding the Lesotho Drakensberg atem strategic water source area for southern Africa with the aim
determining the posible future invasion threat. We compared lists of species' records and evaluated differences i
life forms, continental origin and species' legal status for South Africa and Lesbttotal of 1681 records containeg
1040 individual alien plant sp&s belonging to 146 familie§he 44 were represented in both countries, 101 famil
not occurring in Lesotho and only two families were not represented in South Africa. Most dominant familie
represented by 20 species) included Asteraceaevi@t by Fabaceae, Cactaceae, Poaceae, Rosaceae and Solar
There were nossignificant differences in totals of number of alien plant species that occur in Lesotho an
neighbouring provinces (i.e., South Africdhere were significant differenc@&s number of plant species among varioy
classification criteria: continental origin, plant life form and national regulations' categories. Majority of sf
originated in South America but were not significantly different to number of species originatifisia, which Europé
and North America followed. Woody species were dominant plant life form followed by herbs. Alien plant spe
habitat transformers were most dominant in three provinces and Lesotho although the numbers were smaller. In
of highrisk sites, a significantly large number of alien plant species (40.2%; N=2523) were associated wif
horticultural trade specifically through the nurseries in South Africa. This was followed by 22.9% associated V|
protected areas. We conddle that alien and invasive species are likely and thus, threaten the habitat and aquifer sy
in the AfraAlpine Drakensberg area, and the most impactful woody invasions should be prioritised for managems

PLATFORM PRESENTATEKIN/ANCING OURNOWLEDGE OF EARLY DETECTION AND ERADICATION OH
PRIORITY INVASIVE SPECIES THROUGH CITIZEN SCIENCE

Nobuhle MweliDavid Maphis&, Thabiso Mokotjomela

In the face of increasing threats to biological diversity, citizen science has become an impootatot aolvance our
knowledge of the status of target species which are priority for conservation as compared to traditional meth
scientific sampling. The ewercreasing number of spread of alien species which is facilitated by increasing (
transport network has led to invasion biologist to resorting to the use of citizen science for early detection and erad
of undesirable species paralleled with scientific methods, particularly those which are in the NEM:BA & AIS 1la ¢
Citizen sciece data is contributed by ordinary citizens called spotters and its accuracy is vetted by specialist sci
The most useful citizen science projects are those that provide pictures, date and locality of species contributed b
scientists. Someitizen science projects allow citizen scientists to capture and submit any biota (both flora and f
while some are specific to a certain taxon only. Therefore, each citizen science project has a protocol which |
followed by those who have regésed to participate in it. In the Zicentury, the plethora of Android phones h3
contributed to both old and youths alike in participating in these projects. To date, South Africa has had severa
science projects contributing to our knowledgeprfority species for conservation or eradication. Citizen science (
has also reduced reliance on government funding where most funds are only dedicated to running costs of the

In this presentation, we compare the three popular citizen projedigh invasion biologists are using or can use for eg
detection of priority alien species. This includes alerting of new species whose invasiveness is yet to be determir
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PLATFORM PRESENTATRIBLD EVIDENCE ON THE ECOLOGICAL IMPERTBIDROPUNTIA PALLIDA (ROS
F.M. KNUTH ON THE QUALITY OF THE GRASSLANDS IN SOUTH AFRICA

Nobuhle Mweli, Thabiso Mokotjomelg-elicia Lerato MaggahZimbini ScottTumelo Seekoe

Establishment of Alien and Invasive Plants (AIPs) in natakatonments disrupt the system and overexploit natur
resources. In the face of global climate change, AIPs outcompete indigenous vegetation and thus expandi
distribution range Cylindropuntia pallidés an emerging cactus invader native to Nertth Mexico and it is documente(
in some parts of Northern cape, Fretate, Eastern cape, and Western cape provinces of South Africa. With its
growth rate,C. pallidanay compete with native vegetation for resources, reducing space and grazingtgapadithe
diversity of indigenous vegetation. Healthy grasslands are grazing land for livestock and wild animals of which
directly impacted by the presence and expansiorCofpallida We aimed to determine the ecological impactsCof
pallidaon the pasture quality within the Karespruit game farm, NortiEast of Kroonstad, Free State province. A fi
survey for vegetation condition was conducted to compare the invaded andnvawled sites. We sampled 30 quadra
in each site determining vegeiah cover and plant species diversity in each plot using the Mdtenbois scale and
ShannoAWeiner indices respectively. Overall, the two sites were dominated by the Poaceae and Asteracea
families. There were no significant differences in the vagen cover between the invaded and namvades sites. The
most dominant life forms were the graminoids and herbaceous species across the sites. Also, plant species dive
similarly moderate in the invaded and némvaded area. However, three plaspecies (i.e Aristida congesta, Conyz
bonarensisandC. pallidd were prominent in invaded site while the ali@irsium vulgarand nativeCymbopogon
plurinodisprevailed in the nosinvaded area. Noteworthy is that the invaded site was dominated byntirepalatable
plant species and alien species suggesting the deterioration of the pasture. Effective control and managédig
pallidainvasion is necessary to restore and improve the pasture quality and species diversity in the grassland.

PLATFORM PRESENTATICHNANGE DETECTION ON CYLINDROPUNTIA PALLIDA (ROSA) F.M. KNUTH INV
THE GRASSLAND: APPLICATION-B5 GECHNOLOGIES

Thabiso Mokotjomel&King Matsokang, Zimbini Scott

Invasive species threaten ecosystem health biatliversity, having negative effect on society, the economy, and
environment. Effective monitoring systems must be developed due to invasive species' quick spread, and chall
identifying and reducing their negative impac{Bhe advancement akmote sensing technologies provides a power]
tool that can be used for mapping and monitoring the impact that invasive species have on natural vegetatig
examined the effect o€Cylindropuntigpallidaon the vegetation around it in Karoospruit Ganaerh, Free State. Landsg
8 Operational Land Imager (OLI) and Landsat 7 Enhanced Thematic Mapper (ETM) data were used with N(
Difference Vegetation Index (NDVI) and Green Chlorophyll Index to detect the imgacpallideon vegetation. Our
approach includes monitoring changes in NDVI values over time to discern vegetation health and monitoring the g
in GCI which indicates chlorophyll content. Our assessment confirmed that vegetation health had started deteri
in the area invaded b§.pallida. This study provides inexpensive and spati@Xglicit estimates of the impacts of invasiy
species on native vegetation, which have important conservation implications for grasslands used for livestock fa

PLATFORMRESENTATIOBEFORTS TO ERADICATE HARRISIA BALANSAE IN SOUTH AFRICA: A LOSIN
Thulisile Jacg Thabiso MokotjomelaNkhangweleni Sikhauli

Harrisia balansaés native to Bolivia and Paraguay and adjacent parts of Brazil and ArgenfuautinAfrica, it has beer
recorded in North West, Eastern Cape, Mpumalanga, and Limpopo Provinces. It was probably introduced to Souy
as an ornamental plant and escaped cultivation into natural vegetatiomalansaés a climbing succulent shrubat
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can grow from ¢4 m tall, sometimes up to 25 m tall. Stems are spiy, @5) angled or cylindrically unbranched sten
up to 8 cm in diameter. Spines in clusters with one spine longer than the rest. Flowers are white to pale yellow, {
and spireless. Fruits are bright red and strongly covered with Wiket knobs, 47 cm in diameter. Like other cactu
species in South Africa, it is suspected tHabalansaavas introduced as an ornamental plant because of its large sh
white tubular flowers hat open at night. It produces large apgize red fruit covered with large scales. Many small bl
seeds are imbedded in the white sweet pulp which is eagerly eaten by birds, monkeys, and baboons. In South ;
balansaeis a listed category la sgies under NEM:BA, requiring compulsory control. Here we report on the efforts n
in controlling the invasive shrub. balansaén South Africa from 2032022. There were no herbicides registered for th
species in South Africa. Herbicide triating MSMA, Triclopyr, and Glyphosate herbicides were conducted as
injection. MSMA was more effective than Triclopyr (effective on juvenile plants) and Glyphosate, however, MSN
later withdrawn due to its impact on livestock. Here we present prelimifindings on the efforts made in eradicatift
balansaein South Africa using chemical metho@air results indicate that the densities and local extent of khe
balansaeinvasion were significantly reduced. The control programe is significantly imphgtéite discovery of new
populations in new sites. Whilst some of these sites were new as a result of seed dispersal by birds and babg
discovered that some sites were overlooked by landowners as a reddétratiaspecies being morphologically siari
to Cereusspecies. We, therefore, recommend that awareness of this species be intensified across South Africa
to win this battle.

PLATFORM PRESENTATIBNE SPATIAL FOOTPRINT OF SADER PROGRAM AND ITS CONSERVATION A
SOCIOECONOMIC BENEFITS: A CASE STUDY OF NORTHERN CAPE, FREE STATE & EASTERN CAR

Thabiso Cefe Thabiso MokotjomelgRamatladi Mokoena

Invasive Alien Plants (IAPs) impact negatively on the environment, the economy, and on society. Th&fridamth
National Biodiversity Institute (SANBI) has a responsibility to champion the conservation of SA biodiversity and p
from threats such as biological invasions. Partly, this is achieved through the Early Detection and Rapid Respon
program for emerging alien species. The program implements and manages emerging alien plant clearing
focusing on NEM:BAIS category l1a in the national regulations. This talk presents the spatial footprint of SANBI'Y
program and the associatazbnservation and socioeconomic benefits obtained through clearing emerging alien p
Our regional project operations are spread across three provinces (Northern Cape, Eastern Cape and Free State)
16 896 600 ha and making up 55% of South &fland cover. We had 10 clearing projects operating across 3 provi
25 Towns and 23 local Municipalities. The species cleared @dirdropuntia pallida, Tephrocactus articulgtdsirresia
pomanensisand Furcraea foetidaand a total of 3 457 hectas were cleared from 2021 to 2023. We also contribut
to the improvement of livelihoods by creating 475 jobs in the 202%and 20223 financial years. Some of the potenti
conservation benefits of our clearing program include reduced displacemenatofenspecies by alien plants, an
recovery of biodiversity and ecosystem processes. Thetlemg goals are to eliminate these species through continug
follow-up clearing, monitor their populations over time, and promote ecosystem recovery.
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SESSINCHAIRKEVIN KIRKMAN
Wednesday6 July2023, 08:30 - 10:05
PLATFORM PRESENTATHRIRE IS NOT THE PARIAH: EVIDENCE THAT FIRE MAINTAINS PERSISTENT FO
ORGANIC CARBON IN WILDGORBAZED, SOUTHERN HERITUDE GRASSLANDS UNDERBRHSENT AND
FUTURE CLIMATE SCENARIOS

Heidi Hawking Mike CramerPaul GordijnMariska Te Beest

Reduced fire and afforestation are proposed as natural climate solutions in grasslands and other open ecog
However, grasslands need fire and otmatural disturbances like wild mammalian herbivory to maintain open habit
and associated plant diversity. Also, soilfigh-altitude grasslands are often leached and dependent on fire for nutri
cycling and primary productivity. Often we expect teaaffs between biodiversity and ecosystem carbon wi
disturbance. Here we provide the first evidence that moderate fire returns maintain not only relatively high amou
total soil organic carbon but also a persistent (minesdociated) form. Usingath from theBrotherton burning trial in
South Africa, we measurexbil carbon fractions, plant diversity, and herbaceous biomass under Autumn burns with
and twoyear fire return intervals, with or without wild mammalian herbivory. We also trainedily @entury model to
explore the fates of total ecosystem carbonder present and future climate scenarios. We found that 40 years of t
year fire return intervals, with or without herbivory, resulted in similar amounts of herbaceous biomass andepers
soil carbon f§ > 0.05; ANOVA) compared to areas with no planned disturbance (despite a receawawirfire), but as
expected, higher amounts compared to epear fire return intervalsg= 0.007; ANOVA). We speculate that wi
moderate fire and or hdgivory, dissolved soil organic carbon levels increase, promoting persistent carbon formati
the microbial stabilisation pathway. Fire also promoted the formation of particulate organic carbon that includes
persistent (pyrogenic) and less persigtdight fractions. Supporting our empirical findings, the validated mo
(adjusted”? = 0.8 to 0.5p < 0.001 across all treatments) predicted that total soil carbon, 'passive’ soil carbon (the m
hypothetical persistent fraction), and total ecosgst carbon were highest with moderate compared to high natu
disturbance (e.g., annual fire plus herbivory). This pattern became more exaggerated under all climate change s
tested. We conclude that moderate fire and wildlife mammalian herbivogyimiportant for maintaining not only plant
biodiversity but also persistent forms of soil organic carbon and total ecosystem carbon. Thus, natural climate s
should carefully consider the ecological context, including the impact of actions ondrigitihand ecosystem carbon.

PLATFORM PRESENTATIBNE EFFECT OF FIRE REGIMES ON THE STORAGE OF RECALCITRANT ORGA
FRACTIONS IN MESIC GRASSLAND SOILS

Robyn Nicolay Kevin P Kirkmamichelle TeddemMtuthuko Mkhize

Grassland ecosystems have evolved with fire playing a fundamental part in shaping and maintaining the eg
integrity of grassy biomes. The frequency of applied {mdénsity fire regimes in grasslands influences the composit
of available biomasand the rate at which grassland sequester carbon (C). While C sequestration is primarily noteg
upper layers of grassland soils, it has been proposed that carbon resulting from the application of fire may occur
recalcitrant forms in deeper dohorizons. Research into the organic geochemical process of Organic Carbot
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conversion into pyrogenic forms of C (PyC), has been coming to light, with much literature attempting to comp
the role of PyC in the carbon cycle. These PyC fractirersuggested to have a significantly longer period of existend
soil due to its inert ability to decompose in terrestrial environments, potentially contributing towarddafoling carbon
pools in the soil. Refractory organic matter (refractory OM) Blattk organic carbon (BOC) fractions have been dete
in soils globally and are considered to be a highly stable fraction of the PyC component in soils. Whilst recent li
recognises the nature of refractory OM and BOC as a persistent pool dotiad garbon (C) cycle, there are consideral
gaps in the literature and contradictions in understanding the isolation and quantification as well as its role
contribution to the combustion continuum within mesic grassland ecosystems managed reitVié investigated the
effect of prescribed fire regimes on the accumulation of refractory OM and BOC fractions within mesic grasslar
between the surface and 15 cm below surface. Soils were collected from-gelondg70year) burning experimenttahe
University of KwaZultlatal's Ukulinga Research Farm, Pietermaritzburg, South Africa and analysed for soil C f1
using a Thermogravimetric analyser (TGA). We hypothesized that stable pyrogenic forms of C (PyC) woul
variations within teatments and soil depth in response to burn frequency (no burn since 1950, annual, biennial, trie
season (winter, spring, autumn) and annual mowing (first week of August). The results indicated that an ing
frequency of fire resulted in a redtion of BOC within the soil. Prescribed triennial burns in the spring, autumn,
winter were found to be significant contributors to the variation in BOC as well as timimocontrol and mowed
treatments exhibited the highest quantities of BOC. Adddity, it was observed that there were no significa|
differences in refractory OM within the burn treatments, but there was a significant decrease in refractory OM
increasing depth below the top 5 cm of soil from the surface. The observed increB&XCinn prescribed burns with
greater burn interval is primarily driven by prolonged applications of burn. This increase is suggested to be
primarily to available organic matter as well as temperature and moisture sequences associated wiihltiems and
the absence of fire specifically. It is suggested that BOC may consist of both thermally labile and stable compong

PLATFORM PRESENTATWEODY PLANTS AND WILDFIRE IN THE SOUTHERN GREAT PLAINS OF THE U
FACTORS AFFECTING THEBHRESCRIBED FIRE

Urs Kreuter

Long term fire suppression and overgrazing have led to woody plant expansion throughout the Southern Greal
which extend from Kansas into northern Mexico. Elevated fuel loads resulting frosupipression and woody plan
expansion, together with hotter, drier climatic conditions will likely produce more frequent destructive wildfitake
prescribed fire is a commonly recommended rangeland restoration and wildfire mitigation tool, percegptibalsility
risks in a litigious society hinder its widespread use. Previous research found that escaped fire severity is ng
correlated with prescribed fire use and that county officials often apply burn bans under conditions when fire max
mortally of invasive woody plants. Findings of research conducted over the last 18 years to investigate percep
influential stakeholders about prescribed fire in the Southern Great Plains will be preskatetbwners and manager
are frequently infllenced by affective heuristics in decisions about prescribed fire; providing positive experiences
increase its use. Prescribed burn culture affects how District Court Judges interpret escaped fire lavis:BRighticts
would likely reduce the tymeof evidence that Judges perceive as constituting negligence, thereby reducing liability
County Commissioners are often inclined to-praptively enact burn bans and reluctant to approve exemptions, off
depending on input from risk averse emerggnpersonnel when making such decisions; inviting Commissioners
emergency personnel to participate in prescribed fires could moderate attitudes about escaped fire risk, leading t(
burn bans and more exemptions during critical burn periods. Pilestburn associations are a critical tool for facilitatif
the application of prescribed fire. These findings suggest the need to reformulate legal statutes for escaped fire, tq
engage district and county officials in prescribed fires, and to éistaimore prescribed burning associations that provi
training, equipment, and labor to apply prescribed fire safely and mitigate wildfire risk.
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PLATFORM PRESENTATRINSIFIRE SOIL NUTRIENT DYNAMICS IN SERIPHIUM PLUMOSUM L. ENCROAC
ARID GRAH.AND OF GAUTENG PROVINCE, SOUTH AFRICA

Hosia Pulg, Tjelele JuliusMichelle Tedder

Silver StoebéSlangbogSeriphium plumosur.), is an indigenous unpalatable shrub that occurs in fire prone sem
grassland areas, yet research suggests that fire may control its encroachment. Although fire is used in most

control woody plant encroachment, more research on the infeeenf fire and soil depth on components of soil fertili
in fire prone areas is still needed. The aim of this study was to investigate the effect of burning on components
fertility [potassium, phosphorus, magnesium, Total nitrogen (TN), sodiueiugg soil organic carbon (SOC) and pH]
soil depths of & cm (surface) and-80 cm (deeper) top soils. Soil samples were collected from surfaGecii@®) and

deeper (610 cm) top soils, beforeand after burning, from randomly selected paired subpld® m x 25 m), and
replicated six times. Data were analysed as a randomised complete block design, with repeated measures (be
after burning) in a 2 x 2 factorial analysis of variance (ANOVA) using generalised linear model (GLM) procedur
were significant main effects of burning on K, Na ang € §.05) and of soil depth on K, Ca, Mg, Org C, P, pH an
concentrations [ < 0.05). There was a significant interaction between burning and soil depth on K, Ca, Mg, SO(
TN p < 0.05). Althe components of soil fertility measured showed a significant decrease with increasing soil depth,
were consistent before and after burning, except for K and P, which were significantly higher after burning. The
showed that surface soil nuant content, especially K and P improves after burning. This may contribuse

plumosumencroachment through improving conditions for resprouting and establishment of germinated seeds,

enhances its persistence in fire prone areas over fire indmiewoody and herbaceous species.

PLATFORM PRESENTATIBNE IMPACT OF DIFFERENT FIRE AND MANAGEMENT REGIMES ON GRAS
VARIABLES IN COMMUNAL AND PROTECTED KWWYTAIUSANDSTONE SOURVELD (KZNSS) GRASSL/
PATCHES.

Londiwe Nelisi, Sindiso NkunaMichelle Tedder

The KwaZukNatal Sandstone Sourveld (KZNSS) is one of the most prominent South African grassland types
undergone irreversible transformation through the years. This speaaissubtropical grassland is endemic to tk
KwaZuluNatal province, locad within the eThekwini Municipal Area (EMA). The KZNSS is endangered due to 0
habitat loss and fragmentation. Much of the KZNSS remains in patches around the EMA, many of which are in cq
areas and some in reserves. These KZNSS remnants agepueserved and underesearched. For this endemi
grassland system to persist, thorough research needs to be conducted on the remaining patches. Fire an
management regimes are focal when conducting research in grasslands, especially in thesggeasntnese factorg
impact the species composition, biodiversity and overall functioning of grasslands. The aim of this study was to de
how grassland conditions vary in the reserves and communal areas and how their varying fire regimes, par
frequencies, may impact these KZNSS remnants within the EMA. The objectives were to examine fire regime v
over a 22year period (200%, 2022) in the KZNSS patches in reserves and communal areas found in thadeiianally,

to determine theimpact of these different fire regimes on plant species composition, diversity and veld condition g
KZNSS patches in the reserves and communal areas. Remote sensing was used to obtain fire records, for the lag
of these remnant patches withireserves and communal areas in the EMA. This was used to select suitable stug
for this research. Within the selected reserves and communal area study sites, one area with a high fire freque
one with a low frequency or which had not burned22 years were sampled. Quadrat sampling was utilised to qua
grassland composition and diversity in four communal areas (KwaCele, Qadi, Zwelibomvu and Toyana) and four
(Silverglen, New Germany, Roosfontein and Krantzkloof). A veld corassessment (VCA) was conducted to determ
the condition of these sites with varying fire frequencies. Additionally, tree density was assessed to account for the
encroachment in these areas. Overall, the sites that were more frequently burnt higther Iplant species richness an
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diversity in both communal areas and reserves. Most of the low burn frequency sites had one or a few particular
dominating the veld, such as in the unburnt site in Toyana which dominaté@digtyda juncifromisFran the VCA, it can
be deduced that the frequently burnt sites had a better veld condition in both reserves and communal areas. Tree
was similar in frequently and infrequently burnt sites in communal areas and reserves. However, woody encroal
seemed to be more prevalent in infrequently burnt sites in reserves. These findings lead to the inference that vary
regimes do have an effect on the plant species composition and diversity, as well as on the veld condition o
patches. It couldlso be inferred that fire regimes do have an impact on woody establishment.

PLATFORM PRESENTATIMRACTS OF WILDFIRES ON THE NORMALIZED VEGETATION INDEX (NDVI)
PENDJARI BIOSPHERE RESERVE (BENIN)

Elodiade Iduindote®, Thierry DHouehanouMarcel R.B Houinato

Biodiversity conservation is an important aspect of ensuring the future viability of our ecosystems. To this end
Pendjari Biosphere Reserve (PBR), the present study was conducted to investigate the effect of active fireg
normalized vegetatio index (NDVI). Specifically, the aim was to (i) assess the evolution of vegetation responses t
fires; (ii) evaluate the spatiotemporal dynamics of vegetation in active fire zones; and (iii) predict the beha
vegetation under the effect of siwe fires. For this purpose, Moderate Resolution Imaging Spectroradiometer (M
Terra Vegetation Indices 4dBay L3 Global 250 m (MOD13Q1) and MODIS collection 6 Burned Area (MCD64A1) a(
data were downloaded over 19 years. Using ArcGIS soffvNpd/I pixels from MOD13Q1 images were overlaid
MCDG64AL1 pixels to construct NDVI images for each active fire. Similarly, the spatiotemporal dynamics of the ve
were mapped. The annual rate of change of vegetation before and after active firesaleatated using the Ranso
equation. Furthermore, a prediction was made with the Autoregressive Integrated Moving Average (ARIMA) m
identify the effect of fires in the future. The results of the vegetation prediction for the year 2030 showedeaskein

NDVI values with an increase in the frequency of active fires. The spatiotemporal dynamics of the vegetation ind
regressive evolution from dense to open vegetation formations. The analysis of variance (ANOVA) shows

significant diference p< 0.09 between the temporal NDVI within and between fire types. The NDVI prediction sug
a regressive trend symptomatic of degraded vegetation. These results are important for further studies on the e
wildfires on single factors ofididiversity in ecosystems subject to fire frequencies.

STANDARD POSTER PRESENTATRENMANAGEMENT FOR HEALTHY RANGELANDSMAHARE AFRICA: A
REVIEW

Mounir LouhaichiBirikaa OlesikilaSawsan Hassan

Fire is a natural and essential process that has shaped rangeland ecosystemSah&tamn Africa for centuries. In rece
times, however, the use of prescribed burning as a management tool has gained significant attention due to its p
benefits fa ecological restoration, biodiversity conservation, and land management. In fact, many rangeland ecos
have evolved with and adapted to fire and depend on fire for habitat vitality and renewal. Many rangeland plant §
depend on fire to germinateestablish or to reproduce. When fire is suppressed, the species, and the animals that d
on them, are eliminated. Fire suppression may either remove important functions of fire that are needed for these 4
to survive, or may simply enable compeg species, which are fiiatolerant, to outcompete them. Different ecosystem
have adapted differently to fire and there are no simple prescriptions for fire managemensdfisitive ecosystemg
may need complete protection from humaraused fires, whreas firedependent ecosystems need to be subjected
the right type and frequency of fire to maintain ecosystem health. Invasive plants can complicate fire managemg
may require changes to the fire regime. Currently, there is limited use of poescturning for active vegetatior
management in SuBaharan Africa, primarily due to government fire suppression policies, unpredictable rg
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patterns, increasing population pressures, and a rise in catastrophic accidental fires. Modifying trafiiftorggjimes
could potentially result in adverse effects on these ecosystems, including increased accumulatiosediate fuel loads
and a higher frequency of largeeale devastating fires. This review paper examines the role of prescribed burnirmg i
Saharan Africa. We discuss the historical and cultural significance of fire in the region, its ecological effects oorve
dynamics, nutrient cycling, and wildlife habitat maintenance. Furthermore, we explore theemmomic implications
of presribed burning, including its influence on local communities, agricultural practices, and wildfire preventiol
paper also highlights the challenges and limitations associated with implementing prescribed burning programs
Saharan Africa, such assource constraints, lack of trained personnel, and conflicting stakeholder interests. We
upon existing literature, case studies, and expert opinions to present a comprehensive overview of the current s
prescribed burning in the region. By #lyesizing existing knowledge, this review aims to provide valuable insight
policymakers, land managers, and conservation practitioners regarding the use of prescribed burning as a mang
tool in SubSaharan Africa. The findings underscore the némdadaptive management approaches, commun
engagement, and interdisciplinary collaboration to ensure the effective and sustainable implementation of pres
burning programs in the region.

.‘"
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05 | PLANTED PASTURES

SESSIONHAIRMATSOBANE NGOASHENG
Wednesday6 July2023, 10:30- 12:30

PLATFORM PRESENTATIML FESCUE (FESTUCA ARUNDINACEA) AS A PASTURE FOR INTENSIVEH
PRODUCTION COMPARED WITH PERENNIAL RYEGRASS (LOLIUM PERENNE)

Sigrun Ammanf) Dalena Lombard_ethukuthula Zulu

Perennial ryegrass, one of the most common pasture species under irrigation for dairy production, has limitatior
as the temperature tolerance range, rooting depth and persistence in certain parts of South Africa. Tall fescue is e
extensivelyin the southern Cape as an alternative with greater persistence, wider temperature tolerance range, @
root system and more flexible grazing rotation with regard to leaf number. Traditionally tall fescue was consid
tough plant not suitable for dey pasture, but searching for greater resilience newer varieties show improvems
Varieties have been evaluated at the Outeniqua Research Farm in the southern Cape in two evaluation trials wi
years data considered in comparison with concurrentigning perennial ryegrass trials at the same site for the ti
period. The first data set is taken from autumn 2017 to summer 2019/20 and the second from autumn 2020 to s
2022/23. Yield, flowering and forage quality data were evaluated for the fveeiss. In the first trial period over 3f
months, tall fescue yielded a total of 46.1 t DM/ha and perennial ryegrass 41.6 t DM/ha, 90% of the tall fescue
the second trial period tall fescue yielded 45.7 t DM/ha and perennial ryegrass 39.2 t DM&6&6 of the tall fescue
yield. The yield distribution calculated as a percentage of each year for each species showed in all six years thet t
yielded proportionally more in summer than perennial ryegrass while a lower proportion of the yasldhwinter for
four out of six seasons, with one season being equal to perennial ryegrass and one winter tall fescue had a hig
proportion in winter than perennial ryegrass. Accumulated yield over three years in both trial periods shows a
trend with R values for all four functions of 0.99. The two tall fescue equations for yield accumulation are y&.398X
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and y=3.87x1.631 for the two periods respectively, while those for perennial ryegrass are y=B@H and y=3.35X
0.421 respectigly, showing that tall fescue has a higher yield accumulation. In terms of forage quality Neutral Det
Fibre (NDF) is one of the most important parameters since it determines intake. The mean NDF for the highest
varieties p<0.05 for perennial ryegrass in winter and summer was 47.1 and 47.3 for diploids and tetraploids com
The winter value was 47.8 and summer 55.3. The lowest winter value for a specific variety was 41.8 and sumn
Yield and low NDF are not necessatityrelated. The flowering window differs between the two species. For peren
ryegrass the mean is 15 weeks from ridptember to end of January while for tall fescue it is eight weeks from

September to mieNovember. The assessed criteria showfedtue to be favourable for dairy pasture production. T
yield distribution is somewhat different being lower winter and higher summer than perennial ryegrass. The g
flowering window is an advantage. Higher NDF in summer can be mitigated in mixitirdsw NDF forage herbs.

PLATFORM PRESENTATEEMSONAL VARIATION ON CHEMICAL COMPOSITION AND MINERAL CONCENT
VETCH SPECIES VARIETIES

Ntokozo Happy MsizaKhuliso Ravhuhalkwena MokobokiSydney Mavengahamalanakedi Chelopo

Annualforage legumes represent one of the highest quality solutions to the constant demand for plant protq
ruminant production. Knowledge and information about the chemical composition of annual forages is highly sigr
especially in concert witm vitro digestibility because a detailed analysis of this will enable animal nutritionists to ide
the most suitable forages based on its nutrient profile and digestibility. As a legume crop, it provides nitrogen to {
and reduces the incidence ofsdiases in succeeding n@guminous crops. Their widespread adaptation and excell
capacities to produce biomass make them very attractive to farmers. One attraction of vetch is its versatility,
permits diverse utilization as either ruminant feedgreen manure. Because of rapid growth in the first year, differ
species of Vicia spfVicia sativa L& Vicia Villosa Rottgan be used to improve overall livestock production, feed qual
improve soils, agriculture for fodder and green manure. @hjective of the study was to determine whether plantin
the vetch varieties in different seasonsuld impact on the nutritive value. There hypothesis was that planting vetc
different seasons would give variation in the nutritional value of the vetnieties. The study on chemical and mine
analysis was carried out at Molelwane, NeWest University Experimental Farm. The chemical composition parameé
were used to predict the relative feeding values of the diet Dry matter digestibility (DMRitgsal digestible nutrients
(TDN), digestible energy (DE) and metabolizable energy (ME).-&awanalysis of variance was used to analyse
data. Dry matter (939.18 g/kg DM) and OM (792.89 g/kg DM) concentrations were higher in the winter than
seasons. Ash levels were more in winter (146.28 g/kg DM) and summer (145.66 g/kg DM) seasons. Winter re
higher NDF concentration than autumn, summer and spring. Summer recorded higher levels of ADF and ADL.
had higher crude protein levelfdn other seasons. Common vetch had higher NDF (413.38 g/kg DM), ADF (267 .}
DM) and ADL (55.62 g/kg DM) content. Crude protein levels were higher in Haymaker plus vetch (296.12 g/kg [
other varieties. Volga vetch (2.48 Mcal/kg DM) and haymakes (3.0 Mcal/kg) had higher metabolizable energy th
common vetch. Common vetch (9.13 g/kg) and volga vetch (9.42 g/kg) had higher concentrations of calcium. H:
plus vetch (38.72 g/kg) had higher levels of potassium. Vetch varieties contalea migeral concentration particularly
for calcium and potassium. These minerals are most likely to be deficient in animal feeds. We conclude that thes
varieties can be used as a protein supplementation to low quality roughages especial in thesmdwtle forage is
scanty
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PLATFORM PRESENTATHDNBRID AND IMPROVED FORAGE SEED MARKETS IN EAST AFRICA: DEVEL(
BOTTLENECKS, AND FUTURE OPPORTUNITIES

Jesus Fernando Flor@eggy Karini, John Jairo Junca Parediistalia Triana AngeStefan Burkart

Forages are a main feed source for dairy cattle in East Africa. Producers use local varieties, but in recent years
been a sustained increase in the adoption of improved forage materials and forage hyhegsallowincreasing
productivity and improving adaptation to climate change, while providing environmental benefits. This represe
important opportunity for various stakeholders in the region, i.e., those involved in developing the forage marke
objectiveof this research was to describe the behavior of the improved forage market in East Africa in recent ye:
to develop a perspective analysis on how this market is expected to evolve over the next decade, in addition to ide
the main bottleneckand opportunities for its development. Wapplied a qualitative approach based on setnuctured
interviews with stakeholders from the forage value chains, research entities, seed companies, government, devel
organizations, producer associationg)dafarmers, in 10 East African countries. Our research covered three pi
namely, (i) the past: how did the forage market evolve over the last ten years, (ii) the future: how could the market
over the next ten years, and (iii) bottlenecks angopunities for improvementA total of 46 key informant interviews
were carried out between October and December of 2022. We found a growing market trend for improved forages
and especially forage hybrids, which is expected to continue in the coyeiaug. The species of greatest interest
stakeholders ar®rachiaria(Urochlog andPanicum maximuniMegathyrsus maximys The main problems the marke
is currently facing are high seed prices that restrict access to technology, complex seed regipi@tEsses in mos|
countries, and low knowledge among farmers about the management of improved forages and especially hybr
found a virtuous circle that could facilitate the acceleration of the adoption of (hybrid) forages in East Africa. Rq
centers want to continue their breeding and seed selection programs to improve existing varieties and bring new v
on the marketSeed companies are interested in increasing their supply of seeds both in terms of quantitie
diversification of vaeties. Governments and development organizations express their interest in continuing to su
and finance the promotion and adoption of (hybrid) forages. Producer associations plan alliances with seed cor
to distribute seeds among their produceas more affordable pricedzinally, dairy farmers are interested in (hybri
forages to increase milk production, maximize the space used for cattle farming, and reduce their vulnerability to
change. We conclude that the market for improved foraged especiallgybrids have great growth potential over th
coming years, but the joint work of stakeholders is required to overcome the identified problems.

PLATFORM PRESENTATIONUCED GENETIC VARIATION FOR AGRONOMIC AND QUALITY TRAITS IN
METHANESULPHONATE MUTAGENIZED TEF [ERAGROSTIS TEF (ZUCC.) TROTTER] GENOTY

Patrick Rakat) Shimelis Husseifrancuois MilletWanga Athon

Tef [Eragrosttis te{Zucc) Trotter] is a multpurpose crop widely grown for its glutdree grain for food and good
nutritional value biomass for livestock feed. The crop is relatively adapted to grow in widee@gomgies including in
the world's dry and low to high rainfaiégions where widely cultivated crops for mygtirpose fail to grow. Genetig
enhancement of tef is critical to developing climamart and higkyielding varieties with enhanced nutrition qualitie
for water-limited agreecologies, including South Afri¢sthyl methanesulphonate (EMS) is an important mutagenic ag
to induce genetic variation for economic traits for breeding. Dominant mutations are expressedénbftation allowing
the selection of mutant plants or genetic advancement for selection objective of the present study was to assess t
magnitude of agronomic and quality traits enhancement on HEid&ed tef genotypes in Mgeneration to guide for
large-scale mutagenesis and selection. The seed of three tef genotypes (denoted asaiadl,IHIwere treated with two
EMS doses (0 and 2.11% v/v). A field experiment was conducted with the developed populations usippd dedign

with four replications. The EMS doses were assigned as the main plot factor, while the genotypes weeel asssyb
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plot. Data were collected from randomly selected and marked plants per plot. Biomass samples were gr
homogenised, and a sesample of 5 grams was collected and used for forage quality analysis. EMS mutagenizeq
were selected basedroobserved agremorphology variation compared to untreated plants (parental genotyp
including seedling colour, seedling vigour, stem diameter (DMT), leaf thickness, shoot height (SHT), plant heig
and agronomic score at maturity. Genotype hadgn#icant (P < 0.05) effect on days to 50% emergence (DTE), PH]
and seed weight (SW), revealing genetic variation for the selection of unique individuals fegnhalacing traits. The
genotype x EMS dose interaction effect was significant (P ¥ fmOMagnesium (Mg) (%), Manganese (Mn) (ppm), &
Phosphorus (P) (%) contents. Highly significant and positive correlations were found between calcium (Ca) and
0.956), Ca and Sodium (Na) (r = > 0.990) and Mg and Na (r = > 0.990) indicatthgsthdhe traits can be directly
selected to improve nutrition qualities in tef mutation breeding programs. The principal component (PC) al
explained 73.60% and 79.50% of the total variation among untreated andrem&d tef populations, respectaly. The
most influential agronomic traits with the highest PC loading scores of 0.643, 0.464 and 0.462 were dry mattg
(DMY), PHT an®MT and positively correlated with PC1, in that order. PC loadings of 0.872, 0.813 and 0.78
recorded for SHTSW and DMT, and positively correlated with PC2, respectively. The most influential nutrition qu
GAGK GKS KAIKSEAG t/ t2FRAYy3 al02NBa 2F x ndymH 6 SNJ
The identified agronomic traitsnd nutrition qualities are recommended for simultaneous selection in-EMt&genized
tef genotypes Mand subsequent generations cultivar development.

PLATFORM PRESENTATRMANT COUNT AND NUTRITIVE VALUE OF FOUR MEDICAGO SATIVA CULTIVAR
IN TWO SOIL TYPES AND VARIOUS MOISTURE LEVELS AT BATHURST RESEARCH STATION, EASTERN
SOUTH AFRICA.

Mhlangabezi Solontsi Mfundo MaqubelaJohan Van Niekerlkideon JordaarSive Tokozwayo

Lucerne Medicago sativais recognised worldwide forsitsuperior quality and its positive effects on soil fertility. It i
universally grown forage crop providing green fodder for livestock. The quality and quantity of lucerne product
particular area is also linked to soil nutrient status as welbdsr®isture. Four Lucerne cultivars were evaluated for pli
density and nutritive value under different moisture levels. The moisture supplementary rates to which Lucern
subjected were as follows: Omm, 30 mm and 60 mm for dryland and irrigated pisisectively. For determining plant
density 1 M circular quadrats were randomly set in each plot measuring &na plants were physically counted in eaq
quadrate once every growing season after biomass harvesting. All data collected was statilgied using SPS!
version 25, making use of both descriptive and inferential statistical techniques where plant density and nutritive
(Total Digestible nutrients and Crude Protein content) were dependent factors etiiear, soil type and moiste
application levelsvere factors. The findings of the study depicted that soil type had a signifieant0% effect on the
overall plant count as well as biomass production. Similarly, soil type and moisture application level signifie@rdly (|
affected the overall nutritive value (TDN % and CP %) of the four tested lucerne cultivars. In S1, Crude Protein
per cultivar ranged between 8% and 14% while in S2 it ranged between 16% and 22%. The evaluated lucerne|
were generally dense i@akleaf (S2) in comparison to Wesleigh (S1) soils; likewise, they produced less nutritive |
content in S1 versus S2. In relation to soil moisture content lower plant count was recorded in 0 mm while the
was in 30 mm moisture levels, respeetiy.

PLATFORM PRESENTATEFRODUCERS MEASURING PASTURE MIXTURES: KEEP IT SIMPLE
Janke Van Der Colf

In grazing trials, where scale and heterogeneity limits the accuracy of cut quadrats, the rising plate meter (RP
invaluable tool used to estimate pasture yield indirectly. For research purposes, uniqgue RPM calibrations are de
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for different pasture types and seasons to improve accuracy. In agriculture, commercial dairy producers use the

measure pasture and assist in management decisions relating to félddermanagement and pasture allocatior
However, South African producers often hawaavigate a wide range of available calibrations from various sources
can find it challenging to decide which best suits their needs. The adoption of new pasture mixtures containing
(Plantago lanceolath ChicoryCichorium intybus Lucene (Medicago sativg red cloverTrifolium pretenseand grasses
in the southern Cape has further highlighted the need to develop practical and logical calibration equations for pro
From 2019 to 2022 a farmlet study was conducted on the Outeniggsad®ch Farm to evaluate three forage herb bag
systemsviz 1) Tall Fescue_Red clover_Plantain mixture (Fesc.R@)P) Plantain and 3) Perennig
ryegrass_Chicory_Plantain_Lucerne mixture (PR.C.P.L). The large number of calibration samples cut ghaniugl t
(8692), has provided the opportunity to develop such a "industry" calibration equation. The following calib
iterations were drawn up to determine how it can be simplified: 1) linear vs. curvilinear 2) seasonal vs. annual vs.
over yeas and 3) unique pasture types vs. across three pasture systems. The regression drawn up from all the da
pasture types, seasons and years, will be referred to as the "general" regressigmaBirey RPM readings taken durin
the study and the desloped equations were used to determine how the above iterations would impact the estim
DM vyield values. The "control" was viewed as the unique linear seasonal calibration for each system, with
estimations compared to it. Although power regressidy = m% tended to have higher’Ralues than linear regressiong
some power regressions predicted very exaggerated DM yields. Compared to the control, the general reg
predicted seasonal yields within 500 kg/DM/haf the control for the F.RC.mhixture until the third spring after
establishment. After this, kikuyu and other tropical grasses started making a notable contribution to the sward

and yield was underestimated by almost a ton. Regressions for PRt€hBed to have low Rvalues (<0.50), likely due
to the structural heterogeneity that results from the species (chicory and lucerne) included in the mixture. Howev
general equation still predicted seasonal yields within 1000 kg DM/ha of the control. For the pure plantaie past
general equation predicted within 500 kg DM/ha of the control throughout. Although it can lead to minor unde
over- estimation during certain periods, the general equatioPakture yield = (61.2 X height})109should be adequate)
for measurig forage herb based pastures on commercial farms. The equation may, however, not be appropri
pastures where the herbs, legumes and temperate grass contribution falls below 70%.

STANDARD PLATFORM PRESENTAJGMPARING THE PRODUCTIVITY OF LOIWUMARMORUM AND FESTUCQ
ARUNDINACEA CULTIVARS IN TWO DIFFERENT CLIMATIC ZONESNRWWAZNMILDL ANDS AND THE SOUTHE
CAPE COAST.

Derryn NashDonna Berjak Sigrun Ammann

Cultivar evaluation conducted at Cedara Research Station and Outeniqua Researd¢tagaommon cultivars that are
evaluated at the two locations for the species Italian ryegrasiym mutiflorum) and tall fescueHestuca arundinacéa
which allows for a comparison between the two climatic zones. The trials contain 14 Italian ryagdtiasss and seven
tall fescue cultivars in common for the two sites for the production year 2022 (autumn 2022 to summer 2022/2]
the Italian ryegrass the winter yield shows all the cultivars yielding higher at Cedara than Outeniqua with sis g
yielding significantly higher (using SE values for comparison), even though Cedara had a lower value for Growin
Days (GDD) at 88&d than Outeniqua at 91€d. However Cedara had higher sunshine hours during the same p
(120 hours more). Durg spring the ryegrass yields at Cedara and Outeniqua were similar for all cultivars. Outeniq
higher sunshine hours but lower GDD. For the tall fescue four out of seven cultivars yielded higher at Outeniqua in
with a similar GDD at both siteBuring winter all cultivars were similar except Tower which yielded higher at Ceda|
spring all cultivars at Cedara yielded significantly higher than at Outeniqua and the GDD value for Cedara’ @as
higher. In summer the picture was reversediwibe yield of all tall fescue cultivars higher at Outeniqua than at Ceg
even though the GDD value for Outeniqua was lower than for Cedara. Hence there were other factors that g
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growth other than temperature. Plotting accumulated thermal timeyiedd over the production year for ryegrass giv
a linear relationship with an?®f 0.99 for Cedara and 0.98 for Outeniqua. GDD per ton DM at Cedara was 273°(
very similar at Outeniquaith 263°Cd. For tall fescue the linear relationship has 4afR.96 for Cedara and 0.98 fg
Outeniqua. The GDD per ton DM was 387°Cd for Cedara and 353°Cd for Outeniqua. Even though the GDD valu
fully explain the yield differences on a seaabbasis, plotting the accumulated GDD against the accumulated yield
very good relationships with good Ralues. Data over more years should be analysed to see if a predictable GDO
per ton of DM can be established for both species to allovdydstimates to be predicted based on temperature valu

STANDARD PLATFORM PRESENTANGDMCONVENTIONAL FORAGES: WHAT IS THE POTENTIAL OF W
WATERMELONS (CITRULLUS LANATUS) FOR USE ASTABMGRDDER BANK?

Erika Van Zy] Bongi Mtshali

Seasonal decreasing quality of veld in Sourveld arddw/aruluNatal (KZNgoincides with the natural autumn lambin
season in communal areas with open breeding practices. Scarcity of winter roughage results in nutritionally
animals, even mortéties. Resources for bougitt feed can be limited. The recognized value of wild watermelons
supplement for livestock is not a new iddae aim of our study was to determine the feed quality, yield and stor|
success of locally sourced wild waterometas a simple fodder bank for rural farmers. Seeds were sourced in Ki
Estcourt and Dundee, but the fruit appearances and seed sizes differed between these areas. It was suspected
may have been from different ecotypes and subsequently natinedEstcourt ecotype (EE) and the Dundee ecotype (]
Seed was harvest from ripe fruits and stored in a cool, dry area at room temperature. These seeds wglaraddn
early summer at Dundee Research Station, KZNweltprepared seedbed without atikd fertilizer. Seeding rate was 1
000 seeds ha The trial design was a randomized block with seven replications. Fruit yield and quality were deter
the next autumn. Harvested fruits were stored away in a dry place on a mulch of dried grasscddss sate of storing
was calculated midugust and again in Mi8eptember. The growing season was characterized by abnormal high ra
The DE produced highly significgpt< 0.001) more fruits than the EE. However, these fruits were generally siitané
kg fruit') compared to the EE fruits with mean fruit mass of 1.95 kg¥ruisulting in norsignificant different g > 0.05)
total yields of 40,6 t afor the DEand 24,7 t hd for the EE. High variability was measured between replicatidoth
yields were lower than generally reported in the few literature studies available. A high number rotten fruits
recorded at harvest, with more in D§p < 0.05), possibly as a result of the high rainfall. Storage rates of harvested {
aimingat the fodder bank idea, were unsatisfactory low. Only 16.5% of the DE and 18.3,1% of the EE fruits ha
was usable at midugust and less in SeptembeBtorage success of fruits is critical for use as a fodder bank, a
anticipated to be betteduring normal rainfall years. Feed quality of the fruit is good. The soft part of the fruit, w
livestock consume, showed protein content of 13 + 1.5%, ADF of 45 + 7.5% and®(D3af%. The differences betweg
the ecotypes showed relative high vations, leaving open the possibility for selection of better varieties. figh feed
quality suggests a potential good source of relatively cheap feed to supplement nutritional stressed livestock
traditional practise that needs to be revisited.

STANDARD PLATFORM PRESENTASEER: GERMINATION RESPONSES TO TEMPERATURE AND OSMOTI(
FIVE BRACHIARIA SPECIES

Francuois Miller Jabulile LerokdClement Cupiddgshaan Samueldulius TjelelefNothando Ngcobgd_etty Masemola

Brachiariagrasses are weknown for their high biomass production and forage quality. These grasses are dr
tolerant as mature plants, but no information about drought tolerance at seed germination stage is currently avg
This study aimed to dermine the impacts of different temperature and moisture conditions on the seed germina
dynamics of fivaBrachiariaspeciesBrachiariaseeds were obtained from local seed distributors. Seeds of each sp
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were germinated in germination chambersxa@ NI 6§ SR (2 O2yadl yd G SYLISNI G dzNB
continuous dark conditions. Within each temperature treatment, five osmotic treatments (0 MRa\VPa;0.3 MPa;

0.5 MPa, and0.7 MPa) were applied and germination was recordiy for 20 days. Results showed that se
germination in alBrachiariaspecies was significantly negatively impactpd<(0.09 by increasing osmotic stress, ar
both low and high temperatures. For all species, germination occurred only between 16 arel/ ® ! YRS
moisture conditions (0 MPaR. humidicola, B. brizantha, B. decumbens, B. nigropedata the

hybrid Brachiariaspecieshad? LJG A YdzY ISNNXAYF GA 2y GSYLISNI (dzNB NI y3ISa
YR 2yt e welysliall spitiesi 4e)Qarmiination decreased as moisture conditions became more limitin
the lowest seed germination percentages recorded@b MPa and 0.7 MPa, irrespective of germination temperaturg
OnlyBrachiaria humidicoltolerated hH K I SNXAY Il A2y GSYLISNI GdzNBa& 27F dzLd
success when moisture was not a limiting factor (0 MPa). For this species, even at low osmotic stress cofdltig
MPa), the optimum germination temperatures decreasedtoonly 25X ¢A K yM:> 2F &SSRa
ct: G one/ ® wSadzZ Ga FTNRY (i BlacéhiarispetiBsshodld/oRchir@t-the Startiofspri
(September) when temperatures are moderate, and rainfall sufficient to ensurdéegrgarmination succes®rachiaria
humidicolahowever, could be established later, in November to December as seeds will germinate at the
temperatures as long as moisture stress is not limiting. Further work on early seedling responses to terapmavetl
moisture stress is also needed to quantify early seedling responses to these stresses and to develop more
planting time guidelines for farmers.

STANDARD PLATFORM PRESENTAJGMPARISON OF YIELD PERFORMANCE OF ANNUAL RYEGRASS
MULTIFLORUM) TO PERENNIAL PASTURES TALL FESCUE (FESTUCA ARUNDINACEAE) AND COCKSF
GLOMERATA) OVER TWO YEARS ON CEDARA RESEARCH STATIONAAWAZULU

Derryn Nash Donna Berjak

A serious challenge for dairy fodder flows is in summer when environmental temperatures can be high and watel
limiting. These factors restrict the growth of temperate pastures such as Italian or perennial ryegrass. Estg
cocksfoot and/or talfescue perennial pastures may perform better under these challenging circumstances. Tall f
cocksfoot and annual ryegrass trials were planted in March 2021. The 2021 annual ryegrass trial consisted g
Italian ryegrass with one hybrid, two Wesilds and five mixtures. The 2022 annual ryegrass trial was planted of
same footprint as the 2021 ryegrass trial at the end of March 2022 and consisted of mostly Italian ryegrass

Westerwolds, one mixture and three perennial ryegrass cultiviine 2021 and 2022 ryegrass trials had 13 cultivar
common. All trials were planted as randomized block designs with three replicates. In general, tall fescue and c(
take longer to establish than ryegrass, therefore in 2021 the tall fescueankdfoot cultivars had lower yields than th
ryegrass in autumn and winter 2021. In spring 2021, the ryegrass and tall fescue had similar dry matter (DM) yig
a mean of 6.21 and 6.72 t DM/ha, respectively and cocksfoot was lower at 5.23 t DM/havéfowmn summer 2021/22
tall fescue and cocksfoot greatly out yielded the annual ryegrass by 4.19 and 4.35 to 1.4 t DM/ha. The now est
year old tall fescue and cocksfoot cultivars are compared to newly planted Italian and perennial ryegradséideSbee

and cocksfoot pastures had higher yields in autumn, although the ryegrass yields were depressed in that sea
should have been a similar yield. The trend continued in spring and summer with tall fescue and cocksfoot yieldin
However their yields were much lower than the ryegrasses in wiriiére mean total dry matter yield for the tall fescy
and cocksfoot trials in 2021 were 14.68 and 12.79 t DM/ha for the first year of the trial (March 2021 to February
Comparatively, the anral ryegrass a had higher mean total yield of 15.71 t DM/ha, although the last harvest was i
January 2022. The mean total dry matter yield for the tall fescue and cocksfoot trials in 2022 were 14.21 and
DM/ha for the second year of the triéMarch 2022 to February 2023). In 2022 the ryegrass had a total mean yig
12.39 t DM/ha, which was a bit lower than expected as there was a depressed yield in autumn 2022 and the last
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was at the end of December 2022, due to hot weather anddighirrigation. These results indicate that there is a gap
the fodder flow in January and February and part of March that could be filled with perennial species such as tal
and cocksfoot.

STANDARD PLATFORM PRESENTATHERRODUCTION OF ANNUAL RYEGRASS (LOLIUM MULTIFLOR
COMPARED WITH PERENNIAL RYEGRASS (LOLIUM PERENNE) CULTIVARS ON CEDARA RESEARCH ST
NATAL

Donna Berjak, Derryn Nash

Dairy farmers in the KwaZuNatal Midlands tend to use perennial ryegrésslium perenngas the grass portion of thei
pasture, because it appears to out yield Italian ryegrasi(m multiflorum) in the summer monthsThis theory was
tested when three cultivars of perennial ryegrass were included in the annual (Italiaesteérwolds) ryegrass cultival
evaluation trial planted in March 2022 on Cedara Research Stalioatrial was planted later than planned on 24 Mar
2022 and autumn yields were lower than expected. However, for the period of the early season (autumintn), the

highest yielding perennial ryegrass cultivar was Base (6.4 t DM/ha), which was rafikauat 529 cultivars. During this
period six Westerwolds and eight Italian ryegrasses ranked higher than Base, where the highest yielding cultvg
Gap filler (8.1 t DM/ha), Tabu+ (7.6 t DM/ha) and Supreme Q (7.5 t DM/ha), respediheinean total dry matter yield
for the annual ryegrass trial was 12.4 t DM/ha ranging from 10.1 to 14.7 t DM/ha. This is on the low side, as ryegr
potential can be between 12 and 16 ton DM/ha. The highest yielding fourteen ryegrass cultivars were not signil
different from one anotherif < 0.05)where the highest yielding cultivars were Tabu+ (14.7 t DM/ha), Supreme Q

t DM/ha) and Sukari (13.8@M/ha), respectively. In summer the perennial cultivars, Viscount and Tweuatyseven

were amongst the top yielding cultivars, however, long Italians such as Sukari, Lush and Thumpa did equally well.
saw very high environmental temperatures atirae when irrigation water was limiting. The trial was terminated eat
at the end of December, instead of late January as is usually the case. This may well have negatively biased the
perennial ryegrass, which would have continued growing kgbruary/March. However, these incidents of high sumn
temperatures may become the rule rather than the exception in coming years, which would favour a long Italian ¢
with more tolerance of high temperatures.

STANDARD PLATFORRESENTATIORROFILING AND ESTIMATION OF POTENTIAL MARKETS FOR HYBRIL
IN EAST AFRICA
John Jairo Junca Pareddssis Fernando Floré&aren Johanna Enciso Valentiais Miguel Herndndez Mahecgha
Natalia Triana AngeBtefan BurkartPeggyKarimk

East Africa has a significant dairy herd. At the country level in 2020, South Sudan had the highest number of da
on the African continent with 8,432,559 head with Ethiopia at third (7,556,402 head), Tanzania at fourth (7,116,771
and Kenya at sixth (5,112,340 head) rank. In the region, smallholder productive systems predominate making
difficult to maintain a cow and its calf. Climatic conditions and arid soils exacerbate these challenges as they if
both forage growthand animal performance. These limitations are of great relevance since the sector is essen
food security and the livelihoods of impoverished rural families. Improved forages developed by CIAT, such
interspecific hybridrochloacv. Mulato 1] have shown good results in countries like Kenya and Ethiopia, viz. h
productivity and nutritional quality when compared to traditional materials used in the region, such as Napier and R
grass, and contribute to environmental sustainability. teeer, their adoption is low, due limited availability (
information and extension, problems with the access to finance, and shortages of forage seeds, among others, &
are still susceptible to regional pests such as Red Spider Miteaqiychus urtiae) Against this background, the CIA
forage breeding program is developing new hybrids adapted to the African environment and pilot tests show pra
results. The objective of this document is to estimate the potential market for new interspediicsyfUrochloaand
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potential hybrids of Guinea grasMé€gathyrsus maximysin Ethiopia, Tanzania, Kenya, South Sudan, and Ugg
Specifically, the authors seek to identify the market size (hectares) and commercial values for these new hybr
empirical evaluation was carried out with information from FAO consulted in 2022 and regional geographic pf
studies from previous studies. Expert opinions were used to estimate the productivity and potential performance
hybrids. The results shoa potential market of 352,158 ha for névrochloainterspecific hybrids, corresponding to
market value of US$ 62,479,997. The most representative countries are Ethiopia, Tanzania, and Kenya, which p
with 31.72%, 29.87%, and 21.46%, respectiveBgarding the potential hybrids Bf. maximus a market of 494,471 hg
was identified with a commercial value of US$ 94,648,595. The largest market potential is in South Sudan, Ethig
Tanzania with shares of 26.14%, 23.43%, and 22.06%, respectiielyesults referred to above suggest that a mar
for new hybrid forages exists in the region and if other hybrids can be developed. Of course, the development
market depends on an adequate marketing and dissemination system. In additionsiextgmograms must promote
new technologies to enhance adoption of environmentally compatible new hybrids.

STANDARD PLATFORM PRESENTAARAITHIARIA GRASS AND THEIR HYBRIDS HAVE THE POTENTIAL T
ALTERNATIVE FORAGE RESOURCES SUITABLEGIORRODUCTION IN SOUTH AFRICA

Stephen Modiba*Jones NgambFrancuois MillerJulius Tjeleld=ortune Manganyi

Sustainable ruminant livestock production plays a significant role in the economic, nutritional, and cultuisinglbf
farmers in Sout Africa, especially in the resourtimited farmers in rural areas. However, feed shortages that are m
prominent during the dry season, negatively affect the livelihoods of these farmers. Drought tolerant and high y|
forage species can help clodgs feed shortage ga@rachiariaspecies have been identified as potential grasses tg
this gap due to their desirable attributes. Marandu is the most widely plaBreghiariabrizanthagrass in the world and
its preservation as silage is well dogented. A newBrachiaria hybrid. Sabizas been evaluated for adaptability an
agronomic performance and has shown potential when compared to Marandu. However, information on the ens
Sabia is limited under the climatic conditions that prevail intS@\frica. This study aimed to determine the potential
the Brachiaria hybrid. Sabis an alternativéo BrachiariaMarandu for silage production. This study was conducted
the Agricultural Research CoundRoodeplaat experimental farmlocated inthe northern region of Gauteng province
South Africa. Brachiaria Marandu and Sabia were harvested at 50% flowering and chopped with a chuff cutter tg
2 cm particle sizes. The chopped forages were mixed with molasses at 4% of fresh matter te 4dhéatments (1.
Marandu, 2. Sabia, 3. Marandu + Molasses, 4. Sabia + Molasses) with a DM of 31.8, 23.0, 34.6 and 23.2%, re
¢KS GNBFGYSyia oSNBS SyaiftSR Ay wmodp [ FylFSNRoAO IOl
days. Triplicate samples per treatment were collected on Day 0 and Day 60 for analyses of chemical compos
fermentation characteristics, respectively. Marandu ensiled with and without molasses as well asriSdbdwithout

molasses had pkhlues lower than 4.80 and were better preservpd (0.05) tharSabia+ molasses with a pH of 5.44.
addition, all Marandu silages as well as Sabia ensiled without molasses had a lower butyric acid (<7.5 g/kg

ammoniaN (<5.3% of total N) conteifp < 0.05) compared to that of Sabia + Molasses treatment at 15.40 g/kg DM
19.60% of total N, respectively. However, Marandu + Molasses treatment had the I@ve$.Q5) aerobic stability
compared to other treatments and this could be attributedtbe low acetic acid content and low buffering capacity
the silage. The results show that Sabia can be preserved successfully as silage, but its ensilage can be improved
the fresh forage before silage making. Further work is needed to evadmsiéng of Sabia with other silage additives.
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STANDARD PLATFORM PRESENTATHEBNMPACTS OF TEMPERATURE ON EARLY GROWTH AND DEVEL(Q
CALOBOTA SERICEA SEEDLINGS

Nothando Ngcobo*Francuois MillefFortune ManganyiLetty Masemola

Calobota sericess a legume native to the winter rainfall areas of South Africa and is beiegtigated as an alternative
fodder species. Previous studies have shown @aserice@an germinate successfully under low temperatures g
moderate moisture stress, and that establisheédsericeaeedlings show a variety of adaptive responses to mast
stress. However, cold winter temperatures at the time of establishment could affect seedling establishment an
growth and allow weeds that are more vigorous at that time to out comg&tsericeaeedlings. The aim of this stud
was to investigag how different temperatures affect the early growth ©f sericegeedlingsCalobota sericeaeedlings
were planted in a commercial seedling growth medium in pots 10 cm wide and 15 cm deep. After establishment, s¢
were allowed to grow for one mohtbefore being placed in plant growth chambers with constant temperatures of
pE mn FYyR Hn e/ YR I mMnKkmMnK RFE@kYyAIKG O8O0t S F2NJ
plants. During this time, the pots were watered as negdnd after 30 days, the seedlings were removed from

chambers and "shoot length, root length, stem thickness, mid leaflet length, leaf width and petiole length, and
fresh and dry mass were measured”. In addition, 12 plants in each temperaemamn@ent were used to indirectly|
measure cell membrane stability through electrolyte leakage from the leaves. The results show that the op
temperature for the growth ofC. sericed SSRf Ay3a& A& | LIWINRBEAYI GSt & mB0YS wad
20ASNWUSR G wn e/ 6KAES y2 Y2NIlFftAdlGe 61 a 20aSNBS

lf 0K2dAK fSaa Ky m: 2F aASSRftAy3Ia& RASRpfl Gnawnp &/ &S
and56/ X NBIFOKAY3 | YFEAYdzYy G mn e/ 0S¥2NB RSONBI aA
aK220G 61 GSN) O2yiSyd ¢SNBE t26Said o0S0o6SPy mdpp ¢ YIRG ¢
Electrolyte leakage fromlle@S & 61 & f26Sad | G @.sdrigedeedings were Ess atrgsRekl 6t ithd
temperatures, but increased significantyf( n®npo G HPp chr  ¥RApPYONBI a8R
seedlings were significantly moreasssed and suffered significantly more damage at these temperatures. Further st
on the effects of temperature of. sericegrowth are planned. These include, "determining the effects

photosynthetic efficiency, nutrient uptake, and loteym effects on plants, as well as evaluating the effects

temperature on early seedling growth in an artificial summer rainfall population" produced at NFG.

STANDARD PLATFORM PRESENTANTORATEEONTAINING FERTILIZER USE AS ACCELERATING AGEN
RESTORATION AND PRODUCTION POTENTIAL OF KIKUYU (CENCHRUS CLANDESTINIGENERAOURE H
PASTURE ADVANCEMENT ERA.

Modau Norman Magoro*Thabile MokgakanegOntiretse Keromecw®latome Rabothata

Cenchrus clandestinisbest known as kikuyu grass, wétlpotential of producing significant amount of herbage yielg
well-managed under irrigation or dryland conditions. Summer precipitation and productive soils makes Mpum
province highveld landscape one of the reliable forage producing areas in Sigth Kikuyu grass gained recognitig
during past decades due to its potential to produce reliable herbage for livestock production, and later was prop|
for such purpose across Mpumalanga highveld areas. However, most Kikuyu swards were abanddoes dkclining
interest in sheep and beef farming in the province. Presently, there is a need for a better reintroduction and restq
of kikuyu swards in the highveld. The trial was conducted at Nooitgedacht research centre to quantify restordti
production ability of Kikuyu grass to address future climate smart pasture. Existing Kikuyu pasture swards wers
and top-dressed with topsoil. Five treatment$ Nitrate-containing fertilizer of Limestone ammonium nitrate (LAnN)ye

replicated threetimes totalling to 15 plots. Five fertilizer treatments were applied at 0 N Kg2@N kg hd, 40 N kg ha
160 N kg hd, 80 N kg haand 100 N kg harespectivelyComposite soil samples were collected from the trial site
analyse soil chemicabmposition and to rectify any soil deficiencies prior to the study. A single block constituted @
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plots each of 1.2 m x 10 m in size, arranged @oraplete randomised block designaluated in a tweway analysis of
variance. Regenerative effects kikuyu from different fertilizer rates were measured by estimating dry matter ([
production from 30 November 2022- 28" February 2023. Plots were cut at 5cm stubble height, representa
sampleswere collected, and later oven dried at?®@0°C for48 hours to determine DM production by weighing ¢
materials between different fertilizer treatments. The effect of nitrogen on the restoration ability of kikuyu gras
measured using plant appraisal scale €f, Wwhere good = 5, average = 3 and pedr. Point scale was classified as gqg
being visual leaf greenness and strong stolons production and poor being less green leaves and weak stolon pry
Production mean of kikuyu grass was higher during peak rainfall season between Degédiaumearyat 3867 kg haand

4283 kg ha (P<0.05) at fertilizer treatment of 60kg N-hand 100 N kg htrespectively. The 20 kg N-hand 40 N kg
ha! treatments produced similar between 3378 kgtand 3461 kg h&a (P>0.05) respectively during the sameage
rainfall season. We conclude that optimum cost effective restoration and herbage production of kikuyu grass
achieved if maintained at fertilizer application rate between-20 kg N ha per growing season.

STANDARD PLATFORRESENTATIOREFECT OF INCLUSION LEVELS OF MACROTYLOMA AXILLARE LE(
GRASS SILAGE ON NUTRITIONAL QUALITY, IN VITRO DRY MATTER DIGESTIBILITY AND ENSILING CH

Nkosomzi SipangoXhuliso Ravhuhalkwena Mokoboki

The objective of theurrent study was to determine the effect of inclusion leveldMatrotyloma axillardegume in grass
silage on nutritional qualityin vitrodry matter digestibility and ensiling characteristics. The study was conducted a
North West University resean farm (Molelwane), Mafikeng, North West Province, South Afkieerotyloma
axillarelegume was grown as monoculture in December 2021 under irrigation field area of 32 m x 12 n
m 2). Macrotyloma axillaravas harvested at flowering stage (13week3nchrus cilliarigrass was harvested at pos
flowering stage. Freshly harvested and chopped whole Macrotyloma axillare and grass, with an average of 65%

content, were used as raw materials for the silage. For silage, the proportion of legungeaatowas 20:80, 30:70, 40:6
and 50:50 in percentages with 100% grass silage as control. Each treatment was replicated 5 times. Silages wef
after 45 days, and samples were taken for chemical composition, IVDMD, and fermentation characte&btis.ather
silage samples were put on the seveay aerobic stability tests. Rumen fluid was collected from a fistulated Bonst
cow to evaluatdn vitrodigestibility, the cow was feMacrotyloma axillardegume andCenchrus cilliarigrass hay. All
data were subjected to a one way analyses of variance in a complete randomised design (CRD). SigRiic&dde

nutritional quality, in vitro dry matter digestibility and fermentation characteristics. For nutritional, quality, T2(2Q
had a highestR <0.05 CP content when compared with other silages. Across all incubation times, both T2 (20+§
T3 (30+70) had the highe$? £0.0% IVDMD values were recorded. The high&st(Q.0% pH (4.69) was recorded for T
(50+50). T5 (50+50) had a highd2«Q05) water soluble carbohydrates (WSC) amount (0.4000) when compared
other silages. T (20 +80) had a high&std.03 lactic acid (LA) amount (0.20333) when compared with other silages, V
grass silage had a lowe$t<0.09 amount (0.04000). Basauh the findings, 20:80 had higher nutritional content, and
vitro dry matter digestibility (IVDMD) and good ensiling quality than other silages. Silages had higher CP which ca
ruminant feeding. The silages had low ammonia to nitrogen and ptesaihich is a good indication of wpleserved

silage. The findings of this research proved that inclusiaviaafrotyloma axillardegume in grass silage feed can me
the nutritional requirements of ruminant animals. Findings suggest that 20:80 pertbimetter in terms of CP andg
IVDMD which resulted in a good fermented quality silage. Therefore, there is a need to evaluate the nutritional (¢
IVDMD and ensiling characteristics of legumes in grass silage at ratio of 20:80 due to their highde@®) bapacity
and low watersoluble carbohydrates
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PLATFORM PRESENTATEMFECTS OF CONDENSED TANNINS AS AN ADDITIVE ON MICROBIAL PROH
AEROBIC STABILITY OF MBIZEGE

Thamsanga Mpanza®Sinalo Mani

The aim of this study was to evaluate the effects of condensed tannin as an additive on microbial community st
and aerobic stability of maize silage. Ensiling has been a common practiced technology for myefsesti forage
materials to be fed during the scarcity period. During ensiling, the ensiled material undergo a fermentation process
lactic acid bacteria uses water soluble sugars to produce acetic acid, which help in rapid decrease the pH eal
below 5 within the first three days after ensiling. Generally, the fermentation of the ensiled material is a dynamic p
that involves a number of bacterial communities that lead to the changes of silage metabolites. Therefore, additi
used toenhance this process. However, little is known about tannin as an additive on the silage metabolites. On th
hand, tannin are known as protein binders that can help in reducing protein lost during fermentation. However, thig
seeks to investigatthe effects of tannin as an additive on the microbial composition of maize silage. Maize silage t
with or without tannin were prepared at the Agricultural Research Couriihal production (ARBP). The
treatmentswere a control maize forage alorf&1), maize forage inoculated with LAB and 1% tannin (T2), maize fq
inoculated with LAB with 0% tannin (T3), maize forage inoculated with LAB plus 2% tannin (T4) and maiz{
inoculated with LAB plus 3% tannin (T5). The amount of LAB used axalatied in this study was based on compa
recommendation and was dissolved in 20 mL of distilled water the same day of ensiling. The forage material wereg
for 75 days using 1.5 L glass jar, with each treatment replicated 3 times. At each ofeniaglicated were thoroughly|
mixed in one container and three samples of 40 g each were taken and used for pH, aerobic stability and DNA ex
Results showed that the tannin additives did not affect the pH and aerobic stability of the gil2g@05). However,
tannin additives to maize silage significantly € 0.09 improved the abundance of phyluRirmicuteswvhile
reducingProteobacteriaand Bacteriodetephyla. Similarly, desirable genera sud
asLactobacillusWeissellaPedidiococcuand Leuconostogenera were increased on tannin treated silage, while on
other hand preventing undesirable genera suctbgsgonomonaand Clostridium Therefore, it can be concluded thg
tannin as an additive to maizgop silage imprové silage quality by modulating silage microorganisms throy
promoting desirable bacteria

STANDARD POSTERESENTATIONTAKE, RELATIVE PALATABILITY INDICES AND BLOOD PARAME
VETCH VARIETIES AS A COMPONENT OF GOAT DIET

Ntokozo Happy MsizaKhuliso Ravhuhalkwena MokobokiSydney Mavengahamalanakedi Chelopo

Palatability usually designates those characteristics of a feed that invoke a sensory response in the animg
considered to be the corollary of the animal's appetite for thedfennual forage legumes, such as vetch represent (
of the highest quality solutions to the constant demand for plant protein in ruminant production as they are multipu
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plants that produces a reasonable bulk of forage that can either be cut foefaatdgrazedThe objective of this study
was to assess the feed intake, relative palatability indicesbdomd metabolitesof vetch varieties as a component ¢
goat diet. The field and palatability study were carried out at the North West Universitglwéole Farm, North WesH
province, South Africa. Ten weaner goats (16 £2 kg) were used in this experiment. Four feed troughs were place
pen for each animal. Four feed¥i¢ia sativag common & volga vetch)/icia villosa Rotfhaymaker plus vetch
andCenchrus ciliarigrass hay were used in this experiment and each goat was exposed to these treatment d
cafeteria feeding method was used, allowing goats free access to the diet of their choicewaypANOVA (SAS, 201
was used to test theeked intake, relative palatability and blood metabolit€ommon and volga vetch had the highe
intake and palatability index. The diet intake was positively predicted from palatability (r2 = 0.997; p=C@#8)that
were fed vetch and those that werenfed vetch had similar (P<0.05) haematological (WBC, RBC, RDW, HGB, H(
and MCH) indices and proteins. Cholesterol (14.20 mmol/L), globulin (27.00 IU/L) and phosphorus (46.80 mmol
were higher (P<0.05) in goats fed vetch as compared tosgoat fed vetch forages (10.20 mmol/L; 22.00 IU/L; 17
mmol/L respectively)In ruminant feeding, palatability has proven to be a determining factor. Volga and Common
legumes showed to have a higher palatability and intake, which proves thaetbk gan be utilized as a feed materig
The palatability of forage legumes is determined by many factors which include taste, sight, odur, smell and abs
contaminants (Dhia, 2012). Feed intake is one of the most important factors for small rumioattigir productivity
and performance (Gerbreegziabher, 20I8)ere was a strong relationship between palatability and intake, and this
in agreement with Mokoboki et al., 2008 and Brown et al., 2022. Phosphorus in the blood is crucial for metabq
lipids and glycans. Blood cholesterol in this study were greater than the normal ra7g@ ifdmol/L) (Kaneko et al.
2008). Globulin results from our study were in line with the normal ranges for Kaneko et al. (268 preferred Volga
and commonvetch over the Haymaker plus vetch. Supplementing with the vetch legumes showed an improven
certain blood parameters for goats. Vetch can be used as a protein supplement to low roughage grasses wh
improve productivity of these ruminant&urther metabolic experiments can be undertaken to assess the requ
supplementation level of vetch forages.

STANDARD POSTHRESENTATIONI 9 9CC9/ ¢ hC C995LbD {299¢ th¢e! q
GROWTH PARAMETERS

Cynthia Fikile LuthuliFabianFon Msawenkaosi Msomi

Goats especially in communal areas depend on natural pastures for nutrients, but the nutritional status of such p|
is affected by climatic conditions and seasons. Their nutritional status deteriorates and becomes deficigrienfsn
especially during drought or winter. Thus, there is a need to manipulate feeding strategies through supplementati
supplements that are cheap and readily available on farm such as crop residues. The aim of the study was to d¢
the effects of feeding goats with sweet potatpomoea batatagvines (from 1990 cultivar) on feed intake and grow
attributes). It was hypothesized that the feeding of sweet potato vines will have positive effects on feed intake and
attributes. Thirtytwo yearling male Nguni goats, with a similar body weight of +21.84 kg were randomly alloca
four feeding treatments with eight goats per treatment, giving a total of 32 goats. Four levels of fresh sweet potat
included in diets (with hagd libtum) were as follows: T1 (0%), T2 (1.5 kg), T3 (2.0 kg) and T4 (3.0 kg). Goats' weig
measured using SellEton-$R0-5'x30" (60" x 30") Cage System Portable Livestock Animal Weighing Scale (2000
Ib). the initial weight was taken at the beging of the experiment and subsequently, weekly to be able to calculate
average daily weight gained. The feed conversion ratio (FCR) was obtained by dividing the average total feed i
average total weight gain. The feeding trial lasted for 8 kge@\ll the data collected was subjected to the analysis
variance using the General Linear Models Procedure of SPSS. The results revealed that feed intake i€ €&t
increasing levels of SPV supplementation. Goats fed T3 had the higk@€5 final weight (FW), total weight gaif
(TWG) and average daily gain of 26.05 kg, 4.18 kg and 74.56 g/day, respectively. Supplementing the diet of Ng
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with sweet potato vines has the potential to improve goats' production and feed digestibility.

STANDARD POSTER PRESENTARUMNAL MICROBIAL MODULATION AND NUTRIENT USE EFFICIENGY
MASTER LAMBS FED BARLEY (HORDEUM VULGARE) SPROUTS

Thamsanga MpanzaThabo DhlaminiKhanyisile Mbatha_omas Mavulwana

The digestive system of a ruminant animal is complex and dynamic due to the presence of the rumen. This is |
the rumen harbours a consortia of microbes which plays a major role in breaking down complex compounds int(
thereby influencing aninahealth. The properties of feed in turn manipulate rumen microbes. Barley sprouts is a
green fodder that produced in 7 to 10 day, it contain enzymes that might have an effect on rumen microbes. The
this study objective was to determine thefe€t of supplementing barley sprouts on rumen modulation and rur
function of meatmaster.Twenty one meatmaster weaners were randomly assigned in one of the three diel
treatments namely: (T1) grass hay as basal diet, (T2) grass hay plus 25% bautsyasyl (T3) grass hay plus 50% bar
sprouts. The 25% and 50% levels of barley sprouts were calculated from the daily intake of grass hay. Since wea
used in this study therefore, each animal was offered 300 g concentrates per day througkostutty period. The
sprouts were grown in a room without fluorescent light, the source of light that was available it was during th
through the window. Animals were housed individually and were fed twice daily 8h00 and 15h00 with free acq
water during the day. The experiment ran for 70 days excluding an initial 10 days adaptation period. Feed intg
weight gain were recorded. Rumen fluid was collected on day 70 using a stomach tube and it was used f
sequencing for rumen microbe charadt&tion. Data were analysed using emay ANOVA. Results showed that barl
sprout supplementation significantly (P < 0.05) improves animal's weight gain. Microbial result showed that f
sprout to lambs improve the relative abundance of phylkinmiaitesin the rumen whileBacteroidetesvas reduced.
Animal in T2 and T3 diets preserved more energy in their bodied, which was available for growth. This study sho
supplementing sheep with barley sprout modulated rumen microbes since there waficsigh{P < 0.05) dissimilaritie
of rumen bacteria between animal fed different diets. In conclusion, barley fodder sprouts can be used to man
rumen microbes populations in meataster lambs.
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SESSIONHAIRRALPH CLARK
Wednesday6 July2023, 14:00 ¢ 16:00
PLATFORM PRESENTATRESTORATION OF ANCIENT AFRICAN GRASSLANDS REQUIRES THE REINTR(
PERENNIAL FORBS
Frances Siebetrt

African grasslands are hypdiverse, ancient olgjrowth ecosystems that arendervalued in terms of the variety o
ecosystem services they provide, e.g., water purification, livestock forage, and mediciddbod plant resources fol
rural livelihoods. Ancient grasslands of South African are poorly conserved and threatengaibgieg crop agriculture,
timber plantations, coal mining, overgrazing and climate change (e.g., altered rainfall patterns and tempg
extremes, and elevated atmospheric £LONaturebased solutions, specifically tree planting initiatives to seques
carbon through secalled 'restoration of degraded forests' initiatives, are another alarming concern to African livelih
that largely depend on the wide array of ecosystemviems provided by these ancient ecosystems. A pro
understanding of restoring ecosystem services other than soil stabilization, infiltration, and grass productivity re
limited. Belowground plant biomass of perennial grassland forbs exceeds aboudgptant parts by several orders ¢
magnitudes and yet, carbon sequestration is not considered a valuable ecosystem service provided by g
ecosystems due to limited tree cover in these open ecosystems. Unlike trees, indigenous African perdrsnitddend
on their ability to store carbon in their belowground organs and to resprout after natural disturbance events with
these plants evolved, namely fire and herbivory. Certain perennial grassland forb species have served human Iiy
for centuries, which further explains their localised distribution. More research is therefore needed on wa
reintroduce indigenous perennial forbs, not only as sources of medicinal and food items, but also for belowground
sequestration in transforme or degraded grasslands. This study presents a synthesis of plant ecological data cg
in the Grassland Biome of South Africa, which revealed that over 60 % of éarportant perennial forbs are lost with
landuse changes. Perennial forbs with woadtstocks, lignotubers and woody rootstocks are among the m
dominant plant functional groups (PFG's) in untransformed grasslands. Some of the largest individuals can store
kg of belowground carbon, angreliminary results revealed that thegeed viability and germination potential seer
adequate for restoration purposes. More research is underway to assess dorhgeaking cues for a number of specig
which are representative of these functionally important mdgebs.

PLATFORM PRESENONIRECOVERY OF VEGETATION IN PROTECTED POND CATCHMENTS IN THE BOR
OF SOUTHERN ETHIOPIA

Brien Norton* Demisachew Tedel@aldesa Doyd.ayne Coppockoug RamseBedasa Ehé&Seyoum Tezera

With limited groundwater options, the pastorabmmunities in the Borana zone of southern Ethiopia often must rely
rain-fed ponds for their water supplies for both people and livestock. The average annual rainfall in thigidemgion
varies from 350 to 900mm and comes in two rainy seasonsltating rains MarckiMay and the short rains Septembe
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