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1. BACKGROUND 
 

This report covers the work and activities carried out by the Hans Merensky Chair in 

Advanced Modelling of Eucalypt Growth and Wood Formation (EucXylo) funded by the 

Hans Merensky Legacy Foundation (HMLF), from October 2023 to October 2024, the first 

year of the second phase of the program.  

 

Since the inception of the Chair, the HMLF has supported three staff members, five post-

doctoral fellows (PDFs) and 28 student projects (Honours, Masters and Doctoral 

candidates). Of the students, 10 have graduated, three were unable to complete and 13 

will complete their projects in 2024 or 2025. In 2024, four papers have been published 

in peer-reviewed journals, and a number are undergoing review or are in the advanced 

stages of being ready for submission (see section 4).  

 

A major new development this year has been the implementation of the IMPACT OAL 

(Intensive Monitoring of Planted And Competing Trees Open-Air Laboratory), which is 

the flagship research facility for Phase 2. The IMPACT OAL forms the base of a range of 

coordinated projects exploring how the growth, physiology and wood formation 

processes of diverse Eucalyptus spp. are affected by competition. The IMPACT OAL is now 

completely established and sensor installation is underway (see section 10). 

 

2. THE EUCXYLO TEAM 
 

2.1. Staff fully funded by the HMLF 
 

In 2024, Dr. Leandra Moller-Hanekom’s position was changed to a University Level 9 

position. In her new role, she is assuming greater responsibility to support Prof. David 

Drew as a general project manager in a full-time contract position, by assisting with both 

administrative and technical aspects. On 1 July 2024, Mr. Richard Carkeek (Figure 1A) 

was appointed to perform general technical assistant responsibilities and to take on day-

to-day management of the IMPACT OAL. Prior to taking the position, Richard assisted in 

the management of the elevated CO2 experiment at Rhodes University led by Prof. Brad 

Ripley, and subsequently supported Prof. Guy Midgley (School of Climate Studies at 
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Stellenbosch University) with lab and field site management. In late 2023, the contract of 

Ms. Liesel Strauss, who was hired for a part-time role as project administrator was 

renewed for two years until end 2025. Unfortunately, since September 2024, Ms. Strauss 

has experienced ill health and has been unable to work. This situation is being monitored. 

 

 
FIGURE 1. SHOWN IS A) MR. RICHARD CARKEEK, WHO JOINED THE TEAM IN JULY 2024, AND B) MS. ALIZER AIYER, 
WHO JOINED THE TEAM AS A DIGITAL MARKETING ASSISTANT IN AUGUST 2024. 

 

2.2. Interns 
 

In August 2024, Ms. Alizer Aiyer, a fourth-year BSc student, was appointed as an intern 

to act as a digital marketing assistant for the team (Figure 1B). She’s responsible for 

updating the team’s LinkedIn, Instagram and Facebook pages, as well as for uploading 

content to the EucXylo website. Ms. Aiyer will continue in this position next year while 

finishing her Master’s degree in Food Science. 

 

2.3. Post-doctoral fellows 
 

The program has supported five post-doctoral fellowships to date, one of which could not 

be completed. Dr. Martin and Dr. Schoeman concluded their projects in early 2024. Dr. 

Eckert joined in 2023 (Table 1; Figure 2) and Dr. Edith Singini joined the team most 

recently (Table 1; Figure 2). Dr. Singini completed her BSc and MSc at the University of 

the Witwatersrand, Johannesburg, where she explored the physiological responses of 
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medicinal plants to high-temperature treatments. She then pursued her PhD at Rhodes 

University in Grahamstown, focusing on the ecophysiological responses of savanna 

functional groups to elevated CO2 levels and drought.  

 

TABLE 1. CURRENT POST-DOCTORAL FELLOWS AT EUCXYLO. 

 

 
FIGURE 2. CURRENT POST-DOCTORAL FELLOWS AT EUCXYLO. SHOWN IS A) DR. MICHELLE ECKERT AND B) DR. EDITH 

SINGINI. 

 

2.4. Students 
 

The program has supported 28 students to date, ranging from Honours to Doctoral 

degrees. Currently, seven students are registered from prior years, while eight new 

students joined for various degrees in 2024 (Table 2). The majority of enrolled students 

are scheduled to graduate in December 2024 or March 2025, while two of the students, 

i.e. Mr. Rafael Keret (Doctoral) and Ms. Lucy Nevhungwili (Masters), graduated in March 

2024. A summary of ongoing post-doctoral and student projects is provided later in this 

report. 

Name Post-doctoral fellowship Status 

Dr. Eckert, Michelle  Using the bait-laminae method as a monitoring tool for 

soil biological activity (a proxy of soil functioning and 

health) in Eucalyptus plantations at IMPACT. Major 

contributor to layout and establishment of IMPACT OAL. 

Ongoing 

Dr. Singini, Edith  Understanding the physiological and growth traits of 

Eucalyptus species across rainfall pulses  

Commenced 

recently 
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TABLE 2. A TOTAL OF 15 EUCXYLO STUDENTS ENROLLED DURING 2024. 

Degree Student Project status Registration 

BSc Hons Doyle, Nathan Due for December 2024 graduation Agrisciences 
BSc Hons Kabeya, Furaha  Due for December 2024 graduation Agrisciences 
BSc Hons Nehmutshili, Ndivho  Due for December 2024 graduation Science 
BSc Hons  Vermeulen, Jacques Due for December 2024 graduation Science 
MSc Mbuyisa, Yenziwe Due for March 2025 graduation Science 
MSc Ramsay, Erin Due for December 2025 graduation Science 
MSc Roseveare, Jenna Due for March 2025 graduation Agrisciences coursework 

with reduced thesis 
MSc Van Eyssen, Matthew Due for March 2025 graduation Agrisciences 
MSc Venter, Kuno Due for December 2025 graduation Agrisciences 
MEng De Raay, Yasmin Due for March 2025 graduation Engineering 
MEng Erasmus, Christopher Due for March 2025 graduation Engineering 
PhD Gakenou, Oluwaseun Year 2 of part-time; Due for 

December 2026 graduation 
Agrisciences 

PhD Gama, Gugu Due for March 2025 graduation Agrisciences 
PhD Keuck, Anika Due for June 2027 graduation Agrisciences 
PhD Khumalo, Mpilo Due for December 2025 graduation Agrisciences 

 

The development of South Africa's young human capital is essential, especially 

considering the Merensky legacy, which underpins and motivates the project. Addressing 

historical injustices and disadvantages in South Africa is particularly important for 

EucXylo. It is thus a priority to recruit and train South African women and black students. 

EucXylo reflects a wide range of racial and gender diversity, since its inception in 2020 

(Figure 3A) and currently (Figure 3B). In 2024, a higher proportion of white male South 

African’s were part of the team than has been the case in the past. This was in part due to 

late withdrawals of black students and PDFs. Attracting black South Africans to the 

program remains a priority. 

 

 

FIGURE 3. REPRESENTATION OF RACIAL AND GENDER PROPORTIONS (IN PERCENT) AMONGST EUCXYLO MEMBERS 

(STAFF, POST-DOCTORAL FELLOWS AND STUDENTS) SINCE A) THE START OF EUCXYLO (2020-2024), AND B) FOR THE 

LAST REPORTING YEAR (2023-2024). 
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3. PARTNERS AND COLLABORATORS DURING 2024 
  

Partnership and collaboration are a crucial component of the EucXylo strategy. In 2024, 

a number of the EucXylo student group have been co-supervised by academics from 

different departments and institutions (Table 3). In addition to this, we have worked 

closely with Prof A. Hammerbacher from FABI, University of Pretoria, as well as 

collaborated with Prof. N. Gierlinger on using Confocal Raman Microscopy to quantify 

compounds such as lignin and cellulose in cell walls (BOKU, Austria). Although not a 

formal member of the EucXylo team, Ms. Micaela Boulle from the Department of 

Conservation Ecology and Entomology is working on her Honours study under the 

guidance of Dr. Michelle Eckert. 

 
TABLE 3. PARTNERS AND COLLABORATORS OF STUDENT PROJECTS. 

Student Co-supervisor Organisation 

Ms. Boulle, Micaela  Prof. J.S. Pryke Faculty of AgriScience, Stellenbosch University 

Ms. de Raay, Yasmin Prof. A. van der 
Merwe 

Faculty of Engineering, Stellenbosch University 

Mr. Erasmus, Chris  Prof. M.T. Booysen Faculty of Engineering, Stellenbosch University 

Ms. Kabeya, Furaha  Prof. H. Patterton CBCB, Stellenbosch University 

Ms. Keuck, Anika  Prof. F. Roets  
Prof. B. Slippers 

Faculty of AgriScience, Stellenbosch University;  
FABI, University of Pretoria 

Ms. Mbuyisa, Yenziwe  Prof. G. Midgley School of Climate Studies, Stellenbosch University 

Ms. Nemutshili, Ndivho  Prof. H. Patterton CBCB, Stellenbosch University 

Ms. Ramsay, Erin Prof. G. Midgley School of Climate Studies, Stellenbosch University 

 

4. PROJECT PROGRESS 
 

Papers that have been published or are in press in 2024: 

• Erasmus, C, Drew, D, Booysen, M. (In Press). Dataset of dendrometer and 

environmental parameter measurements of two different species of the group of 

genera known as eucalypts in South Africa and Portugal. Data in Brief (In Press). 

• Keret, R., Drew, D. M., & Hills, P. N. (2024). Xylem cell size regulation is a key adaptive 

response to water deficit in Eucalyptus grandis. Tree Physiology, tpae068. 

• Schoeman, L., Drew, D. (2024). Influence of previous drought exposure on the 3D 

microstructure of the cambium and developing xylem in Eucalyptus clones: An X-ray 

CT investigation. IAWA Journal (In Press). 
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• Keret, R., Schliephack, P.M., Stangler, D.F., Seifert, T., Kahle, H.P., Drew, D.M. and Hills, 

P.N. (2024). An open-source machine-learning approach for obtaining high-quality 

quantitative wood anatomy data from E. grandis and P. radiata xylem. Plant Science, 

340, p.111970. 

 

Papers that are in an advanced state of preparation, and will be submitted within the next 

few months, or under review: 

• Gama, G., Martin, K., & Drew D. Xylem developmental dynamics in E. cladocalyx in 

response to cycles of drought (Submitted). 

• Gama, G., Schoeman, L., Moller-Hanekom, L. & Drew D. (In Prep). A review of image 

analysis methods used for analysing xylem development in eucalypts. 

• Hammerbacher, A., Moller-Hanekom, L., Knopperson, A.S., Joubert, J.C., Bose, T., Solis, 

M., Fourie, A., Barnes, I., Drew, D.M., & Wingfield, B.D. Fungal pathogens from the genus 

Ceratocystis, infecting woody hosts, produce auxin to attenuate host defence responses 

and to alter cell wall structure. 

• Keret, R., Hills, P. and Drew, D. Xylem parenchyma anatomy and gene expression 

patterns indicate mechanisms of cavitation resistance in Eucalyptus grandis during 

drought. Submitted. 

• Khumalo, M., & Drew, D.M. Contrasting dynamics of diurnal stem size variation among 

four eucalypt clones as a function of short-term environmental conditions. 

• Khumalo, M., Gakenou, O. & Drew, D.M. Early canopy evolution and changes in branch 

angle a major determinant of light attenuation among four contrasting eucalypt clones. 

• Eckert, M., Boulle, M., Pryke, J.S. & Drew, D.M. (In Prep). Comparing the feeding activity 

of several bait types in Eucalyptus blocks using the bait-lamina test. 

 

Theses and Dissertations of recently graduated students: 

• The physiological and genetic underpinnings that influence the xylem properties of 

Eucalyptus grandis, when subjected to different levels of water availability ~ Doctoral 

dissertation by Mr. Rafael Keret 

• Cambial responsiveness in four eucalypt varieties to onset of drought as well as spring 

conditions ~ Masters thesis by Ms. Lucy Nevhungwili 
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These dissertations can be downloaded through the SunScholar repository at Stellenbosch 

University at https://scholar.sun.ac.za/. 

 

5. POSTDOCTORAL RESEARCH 
 

5.1. Assessment of soil arthropod functional activity in Eucalyptus 
plantations ~ Dr. Michelle Eckert 
 

The bait-lamina test is recognized as a standard method to evaluate soil functioning. It is 

an inexpensive, simplistic test for determining the feeding activity of significant soil 

decomposers, requiring no specialized tools or knowledge. However, the use of this test 

for the rapid assessment of soil functioning in Eucalyptus plantations is scarce. Thus, 

there is an opportunity to increase the test's usefulness as a monitoring tool in Eucalyptus 

plantations in South Africa.  

 

Although a standard bait material (consisting of cellulose powder, bran and activated 

charcoal) has been proposed, several studies have deviated from this making it unclear 

which is best for investigating soil feeding activity. Since no study has compared bait 

types to ascertain which is most effective and whether the outcomes are comparable a 

small-scale, field-based study conducted in January 2024. Three commonly used baits 

(oat, nettle and jelly) were compared to the standard bait (bran). Sites represented 

mature, managed and recovered Eucalyptus blocks, with high environmental variation 

between them. The results indicated that (Figure 4) the nettle bait is less preferred among 

soil faunal populations while the standard bran bait is still the best bait material to use. 

Yet, the jelly bait can serve as an adequate proxy. A manuscript on these results have been 

prepared and will be submitted to an international high impact factor journal by 

November 2024. 

 

The second part of this fellowship focuses on how stand density and different Eucalyptus 

species affect soil feeding activity. This study is being carried out at the IMPACT OAL 

facility on both pure- and mixed-plots of E. grandis, E. urophylla, E. cloeziana, and 

E. cladocalyx at the 1m2, 2m2, 3m2 and 5m2 spacings. Every three months, in alignment 

with the summer, spring, winter and autumn equinoxes, the feeding activity is evaluated 

https://scholar.sun.ac.za/
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while various soil- and vegetation characteristics are recorded. At the end of September 

2024, the first monitoring was performed and differences in feeding activity between 

spacings for E. cladocalyx and E. grandis were found (Figure 5). These differences are 

likely due to variation in environmental factors (e.g. soil compaction, bare ground cover 

and grass cover), but this requires further examination.  

 

 

FIGURE 4. SOIL BIOLOGICAL (FEEDING) ACTIVITY AMONG BAIT TYPES WITHIN THE A) MATURE, B) MANAGED AND C) 

RECOVERED EUCALYPTUS BLOCKS. 

 
FIGURE 5. SOIL BIOLOGICAL (FEEDING) ACTIVITY AMONG SPACING TREATMENTS PER EUCALYPTUS SPECIES IN 

SEPTEMBER 2024. 
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6. CURRENT DOCTORAL RESEARCH 
  

6.1. Characterizing the spatiotemporal dynamics of crown architecture 
in young eucalypts using terrestrial laser scanning ~ Mr. Oluwaseun 
Gakenou  
 

Using the Riegl VZ-400i terrestrial laser scanning (TLS) device, Mr. Gakenou has scanned 

E. grandis trees planted in the common garden trials established by Mondi and Sappi. 

Using the generated point cloud data (see Figure 6A), further processing allowed 

individual tree segmentation (see Figure 6B). This data will be important to extract 

information regarding branching and crown architecture and its impacts on hydraulic 

conductance and light interception. The next phase of Mr. Gakenou’s study is to use the 

TLS to examine the impact stand density on crown development at the IMPACT OAL. 

However, as the trees have only recently been planted at IMPACT OAL, they are still too 

small to be detected by the TLS. Thus, this phase of his study will commence in 2025. Mr. 

Gakenou is currently working on a review paper which will be submitted later this year 

for publication. 

 

 
FIGURE 6. ILLUSTRATED IS A) SUBSAMPLED POINT CLOUD DATA OF E. GRANDIS TREES PLANTED IN THE COMMON GARDEN 

EXPERIMENT, AND B) THE RESULTS OF INDIVIDUAL TREE DETECTION, WHERE EACH TREE IS COLOURED RANDOMLY. 

 

6.2. Responsiveness and adaptability of xylogenesis dynamics in 
Eucalyptus cladocalyx ~ Ms. Gugu Gama  
 

Understanding adaptation strategies at the cellular level is critical because it involves 

xylogenesis dynamics, which affect the quality / quantity of xylem and thus wood. The 

study aims to characterize the short-term responses of cambial and xylem differentiation 

and investigate how xylem properties contribute to long-term physiological adaptations 
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under varying environmental conditions in E. cladocalyx. Since the last report, Ms. Gama 

has been focusing on studying variations in patterns of vessel and fiber properties in E. 

cladocalyx in response to periodic changes in water availability and how this compared 

to that of a drought-sensitive eucalypt (E. grandis) under limited water availability.  

 

Although, preliminary results showed that there was no difference between the diameter, 

as well as total height, of cyclic drought and well-watered trees as the experiment 

progressed, the final diameter, as well as total height, of the well-watered trees was 

greater than that of the cyclic drought trees. To analyse the microscopy images, QuPath 

and R was used to construct an image analysis algorithm to examine the cell formation 

over time (Figure 7).  

 

 
FIGURE 7. MICROSCOPY IMAGES OBTAINED USING QUPATH, FOR THE EXAMINATION OF CELL FORMATION OVER TIME. 

 

She found that vessel and fiber features in E. cladocalyx showed daily significant variation 

through cyclic drought, showing a substantial interaction between treatment and time. 

There was also minimal variation in the cambial response when exposed to cyclic 

drought. Knowledge obtained from this study will add to the general understanding of 

how drought-tolerant trees adapt to limited water availability. The findings from this 

study will produce estimates of parameters and enable further development of concepts 

that are used in process-based growth and wood formation models. Ms. Gama is in the 

process of completing her dissertation and aims to submit for the March 2025 graduation.  
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6.3. Influence of biotic and abiotic conditions on microbes and pests in 
young Eucalyptus trees ~ Ms. Anika Keuck  
 

During this study Ms. Keuck will investigate if seasonal changes, tree development and 

stand density affect the diversity of foliar fungal microbiomes in E. cladocalyx, E. 

cloeziana, E. grandis, and E. urophylla, as well as clonal E. grandis, planted at varying stand 

densities at the IMPACT OAL. In addition, she’ll assess which factors trigger pest and 

pathogen severity in the different eucalypts and how this relates to the foliar fungal 

microbiome. Using an appropriate DNA extraction kit, total genomic DNA will be 

extracted from leaves and metabarcoding data will then be obtained using high-

throughput sequencing with an Illumina sequencer. In addition, pest and disease scoring 

will be conducted on regular intervals. This study will advance knowledge of the variables 

influencing changes in the fungal microbiome as well as the incidence of pests and 

diseases in recently established Eucalyptus plantations. Ms. Keuck’s project is still in its 

infancy, but in May 2024, before the trees were planted at the IMPACT OAL, leaves were 

sampled for each species to ascertain what the foliar microbiome looked like before 

planting (Figure 8A). Currently, Ms. Keuck is testing different DNA extraction kits to find 

a kit that will efficiently extract microbial DNA from the leaves (Figure 8B).  

 

 
FIGURE 8. ILLUSTRATED IS A) THE COLLECTION OF MATURE LEAVES FOR FUNGAL MICROBIOME ANALYSIS FROM NURSERY 

SEEDLINGS IN MAY 2024, AND B) ANIKA IN THE MOLECULAR LABORATORY CONDUCTING LEAF DNA EXTRACTIONS. 
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6.4. Eco-physiological interactions and resultant variability in xylem 
properties in four contrasting Eucalyptus clones ~ Mr. Mpilo 
Khumalo  
 

Mr. Khumalo's study examines the interplay between several eco-physiological processes 

in Eucalyptus at fine temporal and spatial scales, concentrating on species-level 

distinctions. Since the last project report, Mr. Khumalo has completed the analysis of his 

detailed stem size variation dataset. Very interesting differences in the dynamics of short-

term variation have emerged between the different varieties (two hybrid clones and two 

pure species clones) (Figure 9).  

 

FIGURE 9. THE MEAN DURATION OF SHRINKAGE, RECOVERY AND INCREMENT IN THE FOUR VARIETIES OF EUCALYPTS 

OVER THE STUDY PERIOD. 

 

Understanding how different species react to environmental stressors is crucial, as seen 

by the many stages of growth and the notable effects of dry conditions. The data 

generated in this study is potentially very useful for the development of key parameters 

for understanding and modelling tree water use, as well as drought susceptibility. Due to 

delays, Mr. Khumalo now plans to graduate in December 2025. 
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7. CURRENT MASTERS RESEARCH 
 

7.1. The development of an affordable rhizotron system for root 
development monitoring ~ M.Eng. of Ms. Yasmin de Raay  
 

Rhizotrons are permanent devices that use high-resolution cameras to observe root 

development at the macroscopic or microscopic level. However, installing high-quality 

rhizotrons can be expensive, particularly when conducting extensive research at a large-

scale. Therefore, the creation of affordable rhizotrons that can be used in research 

locations such as the IMPACT OAL is necessary. As a result, Ms. de Raay is creating less 

costly rhizotrons that can record root growth and store the pictures locally or send it to 

the Cloud. During her project she first compared three distinct cameras to select the best 

camera based on price and quality and found that a ZeroCam Fisheye Module proved a 

cost-effective solution for capturing root development. Data that can be retrieved from 

the images include, but is not limited to, total root surface area, root length and root width 

(Figure 10). In order to completely comprehend root development and exploration in the 

soil, these rhizotrons may now be copied at a low cost.  

 

FIGURE 10. FEATURE EXTRACT FROM IMAGES TAKEN FROM THE RHIZOTRON WITH THE ZEROCAM FISHEYE MODULE. 
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7.2. The design and development of a generic wireless dendrometer and 
environmental sensing system ~ M.Eng. of Mr. Christopher Erasmus  
 

Mr. Erasmus's study has two objectives: 1) creating solar-powered data loggers to record 

temperature, humidity, and soil moisture; and 2) creating high-precision, high-resolution 

dendrometers. With the use of solar power and an SD card for data storage, the data 

loggers are made to be self-sufficient and LoRaWAN capable. Mr. Erasmus is currently 

working on improving the data loggers and estimating the system's lifespan in the 

absence of sunshine by performing power analyses. Additionally, he is using temperature 

dependence testing and micrometer readings to analytically and empirically validate the 

dendrometers' performance. In terms of vapor pressure deficit (VPD) validation, all 

dendrometers so far demonstrate the capacity to adhere to anticipated diurnal stem 

fluctuations (Figure 11). To ascertain temperature dependence in the real world, a final 

experiment is still pending. 

 

FIGURE 11. VALIDATION OF VAPOR PRESSURE DEFICIT AND DENDROMETER DATA OVER TIME. 

 

7.3. Effects of temperature on the water use efficiency and carbon 
isotopic discrimination of Eucalyptus grandis and Syzygium 
guineense ~ M.Sc. of Ms. Yenziwe Mbuyisa  
 

The goal of Ms. Mbuyisa’s study is to evaluate the effects of temperature on the water use 

efficiency (WUE), physiology, and isotopic discrimination of two Myrtaceae species, 

namely E. grandis and S. guineense. Seedlings of each species were exposed to drought or 
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continual irrigation and arranged along a temperature gradient. Since the last report, Ms. 

Mbuyisa has been able to analyse her stable carbon isotope data from leaves and roots in 

greater depth. An excellent relationship was found between stomatal conductance, 

measured in the experiment using the LiCOR 600F and the stable carbon isotope ratio in 

both root and leaf samples (Figure 12). 

 

FIGURE 12. THE RELATIONSHIP BETWEEN STABLE ISOTOPE RATION IN LEAVES AND ROOTS IN E. GRANDIS AND 

S. GUINEENSE. 

 

7.4. The effects of inter-species competition on photosynthesis and gas 
exchange traits of saplings of selected Eucalyptus species ~ M.Sc. of 
Ms. Erin Ramsay  
 

With the goal of demonstrating how competition impacts individual tree success and 

revealing information that can guide forestry management in South Africa for maximum 

yield and minimal adverse ecological effects, Ms. Ramsay will be examining whether 

species (i.e. E. grandis, E. urophylla, E. cloeziana and E. cladocalyx) exhibit distinct 

morphological and physiological responses (e.g. stomatal conductance and fluorescence) 

to their surroundings when subjected to varying degrees of competition. Ms. Ramsay is 

currently in the early phases of data processing after finishing recordings for winter (June 

2024) and spring (September 2024) (Figure 13). Initial findings indicate that each species 

uses distinct physiological tactics at different times of the day, which will be interesting 

to compare to seasons in the future. 
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FIGURE 13. MS. RAMSAY TAKING MEASUREMENTS WITH THE LI-600F POROMETER/FLUOROMETER AT THE IMPACT 

OAL SITE OVER SPRING (SEPTEMBER 2024). 

 

7.5. Effects of a lucerne cover crop on the performance of Eucalyptus 
hybrids ~ M.Sc. of Ms. Jenna Roseveare  
 

Ms. Roseveare has not obtained any new results compared to what was shown in the 

previous project report. Delays in her data analyses and write-up means that she now 

expects to graduate in March 2025.  

 

7.6. Radial variation in wood properties as effected by environmental 
factors and silvicultural regimes in Eucalyptus grandis ~ M.Sc. of Mr. 
Matthew van Eyssen 
 

The main aim of Mr. van Eyssen’s study is to provide insight into the wood property 

variation in E. grandis, using historic environmental and silvicultural practices that lead 

to changes in wood properties. Mr. van Eyssen has finished analysing his data to examine 

the relationship between environmental variation and the radial variation in wood 

characteristics in thinned E. grandis. The study found a surprisingly high level of 

variability between trees and within trees (Figure 14), further confirming the complexity 

involved in modelling the wood formation process.  
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FIGURE 14. HEAT MAPS SHOWING VARIATION WITH HEIGHT AND DIAMETER OF MICROFIBRIL ANGLE IN THINNED 

E. GRANDIS. 

 

Comparison of three non-destructive wood properties evaluation techniques is a useful 

practical outcome that will inform practitioners. Mr. van Eyssen is in the final stages of 

writing up his MSc and aims to graduate in March 2025. 

 

7.7. Development of site index growth models for Eucalyptus in saw-
timber rotations with climate-based modifiers for enhanced growth 
prediction~ M.Sc. of Mr. Kuno Venter  
 

The continually shifting climate makes it difficult for forestry enterprises to forecast 

future growth. To improve prediction accuracy, this study will concentrate on creating a 

site index growth model for Eucalyptus that can be adjusted when weather conditions 

vary. In addition to gathering thorough meteorological data for the regions where the 

Permanent Sample Plot (PSP) is located, Mr. Venter will create and assemble a database 

containing PSP information for Eucalyptus sawtimber. The SAWS, which is situated in the 

sampling region, will provide weather data with an emphasis on precipitation. Pre-

existing interpolation methods will be used to interpolate rainfall data for regions 

without weather stations. WITS University's climate data will also be utilized to compare 

station data and identify areas that require additional data. Mr. Venter will then utilize 

this data to create precise site index (SI) growth models and model modifiers for the SI 

models. His current tasks include gathering and analysing meteorological data and 

beginning to create growth models using PSP data (Figure 15). 
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FIGURE 15. MODEL OF DOMINANT TREE HEIGHT OVER TIME FOR TREES AT THE PERMANENT SAMPLE PLOTS (PSP’S). 

 

8. CURRENT HONOURS RESEARCH 
 

8.1. Comparison of two different heat pulse velocity, non-invasive sap 
flow systems on young Eucalyptus grandis clones in a controlled 
environment ~ Hons. of Mr. Nathan Doyle  
 

Assessing sap flow can be a useful tool for making decisions by gauging tree competition 

and stand health. Non-invasive sap flow sensors, on the other hand, may be advantageous 

because they don't require drilling, which prevents wound consequences. Therefore, the 

goal of Mr. Doyle's research is comparing and interpreting data from two non-invasive 

sap flow sensors, namely the D32 Pro and the Plant Pulse (Figure 16). His study's primary 

goal is to ascertain whether there are any discrepancies or whether they yield highly 

accurate outcomes that are equivalent. His study also includes creating a technique for 

installing waterproof, thermally insulated sensors that won't slow down the tree's 

growth. At the DFWS, these sensors are currently being tested on E. grandis clonal 

material in a growth chamber that is scheduled for light and watering. Some of the 

challenges Mr. Doyle has faced is the improper function of the timing of heat pulse cycles 

of both sensors. These problems are being resolved and he hopes to confirm the 

comparison of the results shortly to identify the most accurate sensor.  
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FIGURE 16. COMPARING SAP FLOW MEASUREMENTS BETWEEN THE PLANT PULSE (LEFT) AND D32 PRO (RIGHT) 

WITHIN THE GROWTH CHAMBER AT THE DFWS. 

 

8.2. The signal and the noise: Using AI techniques to find patterns in 
variation in daily stem growth data and environmental data in 
eucalypts ~ Hons. of Ms. Furaha Kabeya  
 

Ms. Kabeya's study aims to create a machine learning model that can detect and forecast 

fine-scale fluctuations in daily stem growth in Eucalyptus trees. She intends to accomplish 

this by collecting and analysing high-resolution dendrometer data from Eucalyptus trees 

(such as Eucalyptus grandis x urophylla and Eucalyptus globulus). She has been working 

with a variety of models, such as Random Forest, Gradient Boosting Machines, ARIMA 

models, and Long Short-Term Memory (LSTM). While the Long Short-Term Memory 

(LSTM) model did not perform as anticipated, indicating that additional tuning and 

optimization are required, simpler models such as Random Forest (Figure 17) and 

XGBoost demonstrated exceptional performance. She is currently working on finishing 

the model predictions for fine-scale stem alterations. 
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FIGURE 17. COMPARISON OF ACTUAL AND PREDICTED DENDROMETER DATA USING RANDOM FOREST. 

 

8.3. Running and testing a new R implementation of the Drew et al. 
(2010) cambial development model ~ Hons. of Ms. Ndivho Nemutshili  
 

It is of value to enhance models that replicate the formation of wood in Eucalyptus trees. 

Ms. Nemutshili's work aims to re-implement and evaluate the cambial development 

model presented by Drew et al. (2010) using R. She has so far finished a draft of the study 

design and started with the coding and debugging of the Drew et al. (2010) cambial 

development model in R (Figure 18).  

 

FIGURE 18. A SHINY INTERFACE HAS BEEN DEVELOPED FOR EASIER RUNNING OF THE CODES. 

 

To make the model more useable and interactive, she is also developing an intuitive Shiny 

application interface and testing the model with different settings to confirm if it works 
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and make it easier for researchers to use. Despite some difficulties with the intricacy of 

the R coding, Ms. Nemutshili's project has been a worthwhile educational experience that 

has enhanced her coding and problem-solving abilities. 

 

8.4. INTREEG: Individual tree growth and competition modelling ~ Hons. 
of Mr. Jacques Vermeulen 
 

Enhancing InTreeG, a statistical, individual tree, spatial, stand growth model developed 

in R programming, is the aim of Mr. Vermeulen's project. His effort includes developing 

an RShiny dashboard and 3D display in addition to improving the original. To date, the 

RShiny Dashboard and 3D Display have been developed, and the InTreeG code has been 

refined (Figure 19). Mr. Vermeulen is currently using South African spacing experiments 

on E. grandis to analyse the InTreeG model and test competition indices. It is expected 

that distance-dependent competition indices will forecast growth more precisely than 

distance-independent competition indices.  

 

FIGURE 19. THE INTREEG APPLICATION, WHICH WILL BE ACCESSIBLE ON COMPUTER AND MOBILE DEVICES. 

 



27 
 

9. THE IMPACT OAL 
 

The Intensive Monitoring of Planted And Competing Trees (IMPACT) Open-Air 

Laboratory (OAL) is the flagship research site of EucXylo and also the first of its kind in 

South Africa to intensively monitor the growth of Eucalyptus in a multi-species, multi-

density approach. In the spirit of Dr. Merensky, this site offers opportunity for 

collaboration between researchers from different research sectors and disciplines. The 

IMPACT OAL recently featured in the Forestry South Africa Magazine, see here: 

https://forestrysouthafrica.co.za/wp-content/uploads/2024/10/FIF-2024-Q3-for-

uploading-into-Magazine.pdf 

 

9.1. Establishment of the IMPACT OAL 
 
In 2023, approximately 15 ha of land was made available by Lourensford Wine Estate, 

Somerset West, for EucXylo’s use and after clearing and spraying, plots were laid out over 

an area of 8.64 ha in March 2024 (Figure 20).  

 

 

FIGURE 20. LAYING OUT AND MARKING OF PLOTS FOR PLANTING. 
 

To achieve the planned layout (Figure 21), seedlings of E. cladocalyx, E. cloeziana, 

E. grandis and E. urophylla, as well as cuttings of a commercial E. grandis clone, were 

planted at various spacings (Table 4) from May to June 2024 (Figure 22), while the mixed 

species plots (Table 4) were planted in June 2024.  

https://forestrysouthafrica.co.za/wp-content/uploads/2024/10/FIF-2024-Q3-for-uploading-into-Magazine.pdf
https://forestrysouthafrica.co.za/wp-content/uploads/2024/10/FIF-2024-Q3-for-uploading-into-Magazine.pdf
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FIGURE 21. THE IMPACT OAL MAP, SHOWING THE DIFFERENT VARIETIES PLANTED AT DIFFERENT STAND DENSITIES 

ACROSS TWO COMPARTMENTS AT LOURENSFORD WINE ESTATE. 

 

TABLE 4. SPACINGS AND DENSITIES AT WHICH THE DIFFERENT SPECIES (IN PURE OR MIXED-SPECIES PLOTS) WERE 

PLANTED. 

Species plot Spacing Stand density 
(tees/ha) 

Planted species 

Pure species plots 1m x 1m 10 000 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. grandis (clonal); E. urophylla 

 2m x 2m 2 500 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. grandis (clonal); E. urophylla 

 3m x 3m 1 111 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. grandis (clonal); E. urophylla 

 5m x 5m 400 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. urophylla 
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TABLE 4 continued 
 

Species plot Spacing Stand density 
(tees/ha) 

Planted species 

Mixed-species 
plots 

1m x 1m 10 000 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. urophylla 

 2m x 2m 2 500 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. urophylla 

 3m x 3m 1 111 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. urophylla 

 5m x 5m 400 E. cladocalyx ; E. cloeziana, E. grandis (seedling); 
E. urophylla 

 

 

FIGURE 22. THE PLANTING OF SEEDLINGS IN MAY 2024. 

 

The establishment of the IMPACT OAL was not without its challenges. Unprecedented 

wind, rain and cold occurring from June to August 2024 brought about three separate 

blanking (tree replacement) events to replace dead and/or damaged trees, the last of 

which occurred in early October (Figure 23).  
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FIGURE 23. A NEWLY BLANKED SEEDLING AT THE IMPACT OAL. 

 

The inclement weather also caused severe damage to the newly installed fence and 

research base station, which was repaired between August and September 2024. 

Together with the final blanking round in October 2024, three plots of E. dunnii (at a 3m 

x 3m spacing) and three plots mimicking the E. grandis common garden experiment led 

by Prof Zander Myburg (now an academic staff member at Stellenbosch University) were 

established as per the map in Figure 21, to complete the establishment phase. 

 

9.2. Ecophysiological and environmental equipment deployments 
 

Research at the IMPACT OAL involves using highly specialised equipment and cutting-

edge research protocols to examine eucalypt growth and development at high spatial and 

temporal resolution. Several pieces of equipment purchased in Phase 1 are now in use/ 

deployed/ in the process of being deployed at the research site (Table 5), while newly 

purchased and developed sensors are being deployed and will be deployed in the near 

future.  
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TABLE 5. EQUIPMENT AND SENSORS THAT ARE/WILL BE USED AT THE IMPACT OAL. 

Equipment Manufacturer Phase purchased in Use Status 

Handheld / portable devices 

Digital callipers Mitutoyo Phase 1 Diameter  Will be used in 
Dec campaign 

Hydrosense II Soil 
Moisture probe 

Campbell 
Scientific 

Phase 1 Soil moisture Already in use 

iButtons Maxim Phase 1 Temperature and 
relative humidity 

Already in use 

LI-600 portable 
porometer / 
fluorometer 

LI-COR Phase 1 Stomatal conductance 
and chlorophyll A 
fluorescence  

Already in use 

LI-6400 IRGA LI-COR N/A – used on loan 
from Prof Guy 
Midgley 

Photosynthesis Already in use 

Pressure Bomb Skye Part of equipment 
inherited when lab 
was taken over 

Xylem water potential Already in use 

Terrestrial laser 
scanner 

RIEGL Phase 1 (paid for by 
faculty of 
agrisciences) 

Canopy structure Already in use 

Sensors 

AWS GEMS Phase 2 (on loan 
from 
agroinformatics 
hub) 

Air temperature, 
relative humidity, , 
barometric pressure, 
wind, solar radiation, 
and precipitation  

Deployed at 
research station 

ClimaVue50 
weather station 

Campbell 
Scientific 

Phase 1 Air temperature, 
relative humidity, 
vapor pressure, 
barometric pressure, 
wind, solar radiation, 
precipitation and 
lightning strike 

Deployed at 
research station 

Temperature and 
Humidity sensor 

Generic Phase 2 Air temperature and 
humidity 

Deployment 
scheduled for Jan 
2025 

Drill & drop 
probes (60cm) 

Sentek Phase 1 Soil moisture & 
temperature at 6 points 
down soil profile 

Deployment 
underway  

Drill & drop 
probes (90cm) 

Sentek Phase 2 Soil moisture & 
temperature at 9 points 
down soil profile 

Deployment 
underway 

Capacitive soil 
sensors 

Generic Phase 2 Soil moisture Deployment 
scheduled for Jan 
2025 

Digital 
temperature 
sensor 

Generic Phase 2 Soil temperature Deployment 
scheduled for Jan 
2025 

Heat balance 
probes 

Dynamax  Phase 1 Sap flow Deployment 
scheduled for 
2025  
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TABLE 5 continued. 

Equipment Manufacturer Phase purchased in Use Deployment 
status 

Heat balance 
probes 

PlantPulse Phase 2 Sap flow Testing 
underway – 
deployment 
scheduled for 
2025 

Rhizotrons In-house: 
M.Eng. of Y. de 
Raay 

Phase 2 Root growth Deployment 2024 
– 2025. 

Heat balance 
probes 

In-house Phase 2 Sap flow Testing 
underway – 
deployment 
scheduled for 
2025 

Heat pulse velocity 
(HPV) sensors 

AquamEt Phase 1 Sap flow Deployment 
scheduled for late 
2025 

Point 
dendrometers * 

RS components Phase 2 Radial growth  Deployment 
scheduled for 
early 2025 

Pyranometers Apogee Phase 1 Incoming solar 
radiation  

Deployment 
underway 

Soil Water Content 
Reflectometers 

Campbell 
Scientific 

Phase 1 Soil moisture & 
temperature 

Deployment 
underway 

Other 

CR1000x 
dataloggers 

Campbell 
Scientific 

Phase 1 Control and log all 
incoming data from 
sensors 

Deployed at 
research station  

WiLo  In-house: 
dataloggers 
designed by 
Chris Erasmus 

Phase 2 Control and log data 
incoming from 
dendrometers, soil 
moisture and sap flow 
sensors  

Deployment 
scheduled for Jan 
2025 

* Dendrometers were built in-house from RS component potentiometers and mounts manufactured by members of the EucXylo team 

 

9.3. IMPACT OAL launch 
 

On 11 September 2024 the EucXylo team was joined by Directors of the HMLF, industry 

partners and researchers from several institutions for the official opening of the IMPACT 

OAL. The day started with a festive atmosphere and good coffee, followed by an in-depth 

presentation by Prof. Drew about the IMPACT OAL. The guests were subsequently ferried 

to the site (Figure 24A) and following a word of welcome from Prof. Drew and meaningful 

words from Dr. Mokhele (HMLF), Prof. Moyo (SU Deputy Vice-Chancellor: Research, 

Innovation and Postgraduate Studies) and Mr. Pienaar (HMLF), the IMPACT OAL was 

officially opened with a ribbon cutting (Figure 24B). After a refreshing lunch, the guests 
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were taken on a tour of the site showcasing the students’ various projects. The EucXylo 

team is very thankful for the opportunity to have shared the launch of the IMPACT OAL 

with our guests (Figure 24C). 

 

 

FIGURE 24. THE IMPACT OAL LAUNCH FUNCTION, WHERE A) GUESTS WERE TAKEN TO THE SITE, FOLLOWED BY (B) 

DR. MOKHELE AND PROF. MOYO OFFICIALLY OPENING THE IMPACT OAL FACILITY, AND C) THE EUCXYLO TEAM 

POSING FOR A PHOTOGRAPH WITH PROF. MOYO. 

 

10. CONFERENCES, WORKSHOPS AND TRAINING 
 

A crucial aim of EucXylo is to provide all team members the opportunity to grow 

professionally in several ways, such as partaking in regular group report back meetings, 

presenting to industry partners, attending specialised workshops (e.g. EucXylo writing 



34 
 

retreats, R coding training, etc.), as well as visiting international institutions and 

conferences. Below is a highlight of some activities in which our team partook this year. 

 

10.1. Mr. Oluwaseun Gakenou – IUPAB Congress, Japan 
 

In June 2024, Mr. Gakenou was invited as a guest speaker for the Data Sharing and Open 

Science session, at both the IUPAB Congress and Riken Symposium, held at the Kyoto 

International Conference Centre, Japan. His visit was funded by the by the Riken Center 

for Biosystems Dynamics Research (BDR) in Japan and topped up from HMLF funding. 

During his visit, he engaged in intensive meetings with Riken’s data management team, 

the research software engineer from the Open Microscopy Environment (OME), and the 

developer of the MicroMeta software. The discussions focused on strategies for managing 

microscopy image data and fostering future collaboration with the team (Figure 25).  

 

 

FIGURE 25. MR. GAKENOU (10TH FROM THE LEFT, BACKROW), THE ONLY AFRICAN AT THE MEETING, WITH THE TEAM 

AT THE RIKEN SYMPOSIUM. 
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10.2. Dr. Leandra Moller-Hanekom – visit to BOKU, Vienna 
 

From 22 May to 26 June 2024, Dr. Moller-Hanekom visited the Biological Materials on the 

Nano and Micro scale (BIONAMI) group led by Prof Notburga Gierlinger at the Universitat 

fur Bodenkultur (BOKU). This visit was funded through a NRF equipment related travel 

grant awarded to Dr. Moller-Hanekom and topped up with HMLF funding. During her visit 

she received intensive training on using Confocal Raman Microscopy to detect and 

quantify compounds such as cellulose and lignin in the cell walls of eucalypts (Figure 26). 

This technique will be disseminated to any team member interested in using it for their 

research project. 

 

 

FIGURE 26. CONFOCAL RAMAN MICROSCOPY IMAGE OF AN EUCALYPT STEM SHOWING THE LIGNIN (LEFT) AND 

CELLULOSE (RIGHT) CONTENT OF THE CELL WALLS. 

 

10.3. Prof. Dave Drew – TPCP meeting, Pretoria 
 

In May 2024, Prof. Drew was invited to attend the annual meeting of the Tree Protection 

Cooperative Program (TPCP) at University of Pretoria. He had an opportunity to present 

to a broad Forest Science audience on the IMPACT OAL concept, and to participate in a 

panel discussion on the value and opportunity for collaboration in South African forestry 

research. 
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10.4. Group retreat, Breede River 
 

In August, the team took two days to re-group on a retreat at The River House on the 

Breede river (Figure 27A). It was a fantastic time, during which we were able to focus on 

topics ranging from responsible data management in research, to the use of artificial 

intelligence (Figure 27B). A personality test was an interesting opportunity to get to 

know each other better and identify our natural strengths and weaknesses. We were able 

to strengthen our team camaraderie through this wonderful experience (Figure 27C).  

 

 

FIGURE 27. MEMBERS OF THE EUCXYLO TEAM AT THE RIVER HOUSE, ON THE BREEDE RIVER. TIME WAS SPENT A) 

ENJOYING THE BEAUTIFUL VIEW, B) KEEPING UP-TO-DATE WITH THE LATEST R CODING TECHNIQUES AND C) BONDING 

AS A TEAM. 
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10.5. Ms. Gugu Gama – IAWA Conference, Asahikawa, Japan 
  

In September 2024, Ms. Gama attended the 10th Pacific Regional Wood Anatomy 

conference in Japan. The conference was held in Asahikawa, where she had the 

opportunity to connect with researchers and experts, exploring the latest insights in 

wood science. The sessions covered a wide range of topics, from innovative imaging 

techniques to the impact of climate on wood structure. Ms. Gama also received an award 

for the best oral presentation at the conference (Figure 28). 

 

 

FIGURE 28. DURING MS. GAMA’S (SECOND FROM THE LEFT) TIME AT THE 10TH PACIFIC REGIONAL WOOD ANATOMY 

CONFERENCE, SHE RECEIVED AN AWARD FOR THE BEST ORAL PRESENTATION AT THE CONFERENCE. 

 

10.6. Meeting with industry partners on 12 September 2024 
 

The yearly meeting with invited representatives of the South African forestry industry 

and research community was held on the 12th of September, 2024. A full day of 

presentations and discussions were held at the DFWS, where students had the 

opportunity to present their work (Figure 29). Students received thorough input from a 

wide variety of industry partners and experts from various institutions during this 

session, which demonstrates the significant value that these sessions provide to the 

students. 
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FIGURE 29. EUCXYLO’S ANNUAL RESEARCH DAY PRESENTATIONS, HELD ON THE 12TH OF SEPTEMBER 2024, AT THE 

DFWS. 

 

10.7. Prof. Drew, Mr. Gakenou & Mr. Khumalo – FSA symposium, Hilton 
 

In the latter part of November 2024, Prof David Drew, Mr. Oluwaseun Gakenou and Mr. 

Mpilo Khumalo will be presenting at the South African Forest Science Symposium in 

Hilton, KZN. 

 

11. DATA MANAGEMENT 
 

EucXylo, particularly with the launch of the IMPACT OAL, has become increasingly data-

intensive. From the start of the program, a responsible data management solution has 
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been a priority. The goal has been to make our data FAIR1. To date, a large amount of data 

(Table 6) has been moved into the GEMS platform.  

 

TABLE 6. DATA MOVED INTO THE GEMS PLATFORM TO DATE. 

Project title Dataset 

Investigating the photosynthetic and hydraulic trade-off 
during drought recovery in eucalypts 

Photosynthesis data; Specific leaf area; 
Growth data; Environmental data; Xylem 
recovery and vulnerability curve 

The physiological and genetic underpinnings that 
influence the xylem properties of Eucalyptus grandis, 
when subjected to different levels of water availability 

Photosynthesis data; Environmental data; 
Growth data; Quantitative wood anatomy; 
Gene read count; Lignin content 

Leaf-level physiological response and carbon allocation 
in two eucalypt hybrids with contrasting water use 
strategies under drought 

Growth data; Carbon allocation; 
Photosynthesis data; Biomass data; 
Environmental data 

The effects of periodic drought on Eucalyptus cladocalyx 
seedlings grown under controlled nursery conditions 

Growth data; Environmental data; Biomass 
data; Leaf water potential 

The effects of temperature on the water use efficiency 
and carbon isotopic discrimination of Eucalyptus grandis 
& Syzygium guineense 

Growth data; Environmental data; Isotope 
data; Photosynthesis data,  

Modelling productivity of Eucalyptus grandis x urophylla 
on the Zululand coastal plain 

Growth data; Weather data; Wood density; 
NIR wood properties; Soil properties. 

Radial variation in wood properties effected by 
environmental factors and silvicultural regimes in 
Eucalyptus grandis 

NIR wood properties 

 

While we work towards a sustainable solution for managing image data, we are currently 

publishing microscopy images on Zenodo (Figure 30). Please follow this link to see the 

repository online: https://zenodo.org/communities/eucxylo/records. 

 

 

FIGURE 30. HOME PAGE OF THE EUCXYLO IMAGES REPOSITORY ON ZENODO. 
 

 

 

 

1 Findable, Accessible, Interoperable and Reproducible. See https://www.go-fair.org/fair-principles/.  

https://zenodo.org/communities/eucxylo/records
https://www.go-fair.org/fair-principles/
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11.1. Move to the Information Hub 
 

A decision has been taken to move towards managing our real-time and frequently 

updated field data from the IMPACT OAL using the Information Hub solution (Figure 31) 

developed in partnership between Innovation Africa at the University of Pretoria and 

stakeholders such as Forestry South Africa. This is a cloud-based, community-driven, self-

help data platform for transdisciplinary research. See https://www.informationhub.io/ 

for more information.  

 

FIGURE 31. DATA COLLECTED AT THE IMPACT OAL, STORED ON INFORMATION HUB. 

 

12. EUCXYLO WEBSITE  
 

The EucXylo website is a major priority as it not only showcases the program but has also 

become an archive for activities happening in the team over the years. With the 

inauguration of Phase 2, it has become apparent that a new website more aligned to 

EucXylo’s goals and the University’s branding is needed. This was, however, not without 

its challenges as the old website was deleted by the IT team before the new website was 

up and running. Unfortunately, the only available backed up version was from 2022 

which resulted in a huge loss of information that had to be written from scratch for the 

https://www.informationhub.io/
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new website. Nevertheless, the new site is up and running (Figure 32) and can be found 

here: https://eucxylo.sun.ac.za/ 

 

 

FIGURE 32. HOME PAGE OF EUCXYLO’S NEW WEBSITE. 

  

13. CONCLUSION 
 

This year has been an intensive year as a great effort and time went into the 

establishment of the IMPACT OAL. The severe winter with exceptional rains and winds 

have taken its toll, necessitating several blanking events and emergency infrastructure 

repairs. Although this has caused a delay in the deployment of some of the sensors, this 

endeavour is underway with the aim to complete installation by mid-2025. Despite these 

challenges, the 2023/2024 year has been a successful one for the EucXylo team. We’ve 

seen an influx of new students, several of which will be graduating in March 2025. Some 

new student projects were linked to optimising existing models that were developed in 

Phase 1, while others were directly linked to development work for the IMPACT OAL, 

https://eucxylo.sun.ac.za/
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such as testing new sap flow systems and developing rhizotron technology. The first PhD 

student and the second post-doctoral fellow to fully work on the IMPACT OAL joined the 

team in this year and several papers has been published or are in the pipeline to be 

published. A good foundation has therefore been laid this year, with EucXylo poised to 

enjoy a new era of impact (no pun intended) and success. 


