

































































Yellow Sigatoka symptoms on 2 banana laaf

Objective of the research:

» To undertake regular surveys, and
manage banana leaf dissases in South
Africa.

Highlights of the research 2000/2001:

» The establishment of a rapid molecular
identification method of M. musicola
and M. flilensis

» The development of a management
strategy for Yellow Sigatoka in South
Africa

« A survey on bananz leaf diseasss ang
fungi associated with leaf symptoms in
South Africa, has been concludec

The banana weevil borer

The banana weevil borer (Cosmopolitus
sordidus) is the most important pest of
bananas in the world. In South Africa this
insect is considered the =second meoest
important  disease/pest of bananas.
Damage caused by the banana weevil is
particularly severe in southern KwaZulu-
Natal, but the pest is now also becoming
important in Tzaneen and Kiepersol. No
strategy has been developed to control the
banana weevil borer in South Africa.

Although we do not currently have a formal
research programme on the weevil borer,
preliminary investigations on this pest have
been established. These include limited
field surveys and a critical svaluation of
available information on the management
of the banana weevil borer in South Africa.

It is anticipated that two postgraduate
students will begin studies on this pest in
2002.

Extension and field services

Regular field rips have been undertaken to
all five banana-growing areas of South
Africa. In totzl, the FABI Panama Research
Group spent approximately 153 person-
days in the field in 2000 and 2001. Apart
from attending meetings and the
oresentation of research results, extension
services also  included publications in
“Banana Talk”, evaluations of farmer trials,
disease identification and advice on disease
management.

Laboratory diagnosis and
diagnostic clinic

Samples of Panama infected banana plants
and leaf diseases are reqularly collected
from field sites and presented to the FABI
diagnostic clinic. Isolations for pathogens
are made and the causal pathogens
identified using a wide range of laboratory
technigues. The VCG characteristics are
routinely determined by means of
heterokaryon formation with nit-mutants.

Field Day with Banana Growers in Kiepersol

For more information:
http: / /www.up.ac.za/academic/fabi/banana
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Plant-Microbe Interactions

Research Leader:

Prof Dave Berger

Objectives of the research programme:

» Describe mechanisms whereby plants defend themselves against viral, bacterial and

fungal pathogens

Study plant anti-fungal polygalacturonase-inhibiting proteins (PGIPs)
Produce genetically modified (GM) plants as a tool to study piant resistance mechanisms
s Use DNA Microarmays as a tool in understanding plant function

Highlights of research 2000/2001:

This research programme has two main
research areas, One is focused on the
study of antifungal genes, particularly the
polygalacturonase inhibitor protein (PGIP)
family of plant proteins. Plant
transformation will be used as a tool to test
combinations of anti-fungal genes for the
eventual aim of producing genetically
modified crops with improved disease
resistance, The research leader is sclentific
to-ordinator of an European Union funded
INCO-DEV project which will run from 2001
to 2003. The project is entitled "Safemaize:
Genetic improvement of maize to enhance
food safety by inbroducing resistance to
Fusarium  wverticillioides”. Conventional
selection as well as maize transformation
with combinations of antifungal genes will
be employed in this project. Pariners
include the University of Pretoria,
Agricultural Research Council (ARC)-
Roodeplaat, CSIR-Bicchemtek, University
of Zambia, Plant Resecaerch International
(Netheriands) and the University of Rome.

For more information:
hitp://fabinet.up.ac.za/personals/dave2. ht
ml

The second ares of research in this
programme concems Plant Functional
Genomics using Microarray technology to
study plant gene expression. During
establishment of the Microarray system,
genes from the model plant Arabidopsis are
used to develop the first gene chips, and
these will be used in a collaborative project
together with a French laboratory to study

the piant response to the bacterial wilt
pathogen, Raistonia solanacearum.
Eucalyptus and cereal microarrays are also
being developed.

In &addition to the abovementioned
projects, several collaborative
investigations on the molecular basis of
plant-pathecgen Interactions are underway
with other FABI groups, CSIR-Biochemtek,
ARC-Roodeplaat Vegetable and Ornamental
Plant Institute and the University of
Edinburgh.

Arabidopsis plant
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Molecular Plant Physiology

Research Leader:

Prof Karl Kunert

Objectives of the research programme:

The research focus in this programme is on the physiological characterization of known and
novel DNA sequences involved in abiotic stress tolerance. Strategies applied include the
characterization of cysteine proteinase inhibitors (cystatins], using genetically enhanced
plants. In addition, Representaticnal Difference Anzlvsis (RDA) of environmentally stressed

plants is used to search for novel seguences.

Highlights of research 2000/2001:

Cystatins and Abiotic Stress Tolerance
This research programme has produced
genetically enhanced tobacce plants
expressing a cysieine proteinase inhibitor
(cystatin) derived from rice (OC-I}). In
collaboration with Prof. C. Foyer at IACR-
Rothamsted, UK, these plants have been
thoroughly evaluated in the last two vears
investigating a wide range of physiological
parameters with the aim to discover both
benefits and disadvantages that accrue
from cystatin expression in tobacco.
Beside protection against chilling Injury
determined by the measurement of
apparent quantum efficiency and CO;
assimilation, genetically enhanced tobacco
plants have a higher protein and
chlorophyll content than control plants. A
possible protective role of cystatins on the
stability of the photosynthetic enzyme
ribulose L5 bisphocsphate
carboxylasefoxygenase (Rubisco) during
low temperature stress is currently being
investigated. Different gel-based
quantification methods, gene-cioning
techniques to direct OC-1 expression into
the chloroplast, and immunc-detection
techniques to study both the chloroplast-
encoded large subunit and the nuclear-
encoded small subunit of Rubisce during
stress, are employed.

Plants expressing an exogenous cystatin
surprisingly show a conditional “dwarf”
phenotype under low light intensity, In

collaboration with Prof. C. Cullis at Case
Western Reserve University in Cleveland,
Ohio, USA, conditional "dwarf” plants are
currently Deing genetically characterized
using the RDA technigue to Identify regions
in the plant genome, which have been
affected by the insertion of the exogenous
cystatin gene.  This subtractive DNA
technigue allows a significant fraction of
the plant genome to be compared between
two closely related plants and to isolate
unigue DNA differences between bwo
groups of plants. By applying the RDA
technigue with a methylation sensitive
restriction enzyme, we have isolated two
difference products, which match part of
the DNA of the 185 rRNA and chloroplast
genome DNA of a number of different plant
species. We hypothesize that foreign gene
integration and constitutive expression of
the exogenous cystatin has changed the
methylaiion status of DNA. To prove our
hypothesis, methylation sensitive sites
discovered by the RDA technigue and their
flanking regions are being characterized in
great detail with the help of a genomic DNA
library constructed from  genetically
enhanced tobacco plants. We further
expect that identification of genome
alterations will also help to address the
problemn of genomic integrity and bio-
safety of genetically enhanced plants.



- -
= -

The conditional “dwarf™ phenotype of plants of genetically enhanced lines T4/3-2, T4/3-1 and T4/5
expressing an exogenous cystatin gene compared to that of control tobacco plants (control) grown for
7 weeks under a low light intensity (300-350 pmaol)

Novel DNA Sequences for Stress
Tolerance

Plant subspecies are often morphelogically
identical despite belonging to completely
different biomes. We are using this
characteristic together with the RDA
technique to identify possible induced DNA
variation within a plant species caused by
severe environmental conditions. The
technigue s being applied on the grass
species Monocybium ceresiiforme.  This
species, common to several biomes in
South Africa, has no obvious detectable
difference in its morphological appearance
in the various biomes. It does, however,
differ greatly in its tolerance to
temperature and belongs to two very
different biomes. The biomes inciude 2
tropical frost-free coastal grassland area in
Natal (Savanna biome) and a severe frost

For more information:

area in the South African Drakensberg
(Grassiand biome). Thus far, by using the
RDA technique we have amplified several
unigue iabile DNA regions from the genome
of the grass belonging to the grassland
blome. These regions might have changed
due to extreme environmental conditions.

We expect that a collection of labile DNA
regions may ultimately help to determine
how environmental conditions can influence
genetic variation. They might also be
useful in our efforts to Iidentify the
mechanisms which result in wvariation
between species. DNA sequences isolated
and identified might also be applicable as
DNA markers for temperature tolerance, or
might further serve as a pool of unique and
rere DNA sequences for plant breeding.

http:/ /www.up.ac.za/academic/fabi/molplantphys/
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Food Safety and Postharvest Technology

Research Leader: Prof Lise Korsten

A major new research focus area has been established that addresses the critical need for
establishing a Food Safety Initiative for southern Africa. Global Food Safety concern
requires development and implementation of food safety standards in primary agriculture
and food technology. This, furthermore, demands that Good Agricultural Practices (GAF)
and Hazard Analysis Critical Control Points (HACCP) be implemented within a two-year
framework. Due to the critical lack of scientific data on foodborne pathogens on fresh
produce, particularly fruit, this programme has embarked on a major initiative to determine
the role, impact, presence and detection of human pathogens. We have alsp established
training material for short courses, food safety videos and promotional material for public
gwareness, We are currently clossly involved in developing a legislative framework for
South Africa within & governmental forum. In order to snable the group to undertakes
research in this domain, we have introduced the 1SQO 17025 management system and will
thus be accredited for monitoring foedborme pathogens in agricultural water, on fruit
surfaces and in packhouses,

Objectives of the research programme:

= [etermine the presence of foodborne pathogens in Southern African fresh
produce destined for Europe

» [Develop rapid detection techniques to monitor the presence of foodborne
pathogens in primary agriculture particularty in agricultural water, packhouses
and on fruit surfaces

= Identify critical control points where foodborne pathogens might be Introduced
into the food chain

» Develop hurdle technologies to eliminate foodbormne pathogens that might be
introduced into the food chain

» Determine the spectrum of human pathogens that pose a threat to consumer
health if fresh produce, minimally processed fruits or vegetables are consumed

+ Determine the survival and celonisation potential of foodborne pathogens on fruit
and vegetable surfaces

+ Determine the economic impact and risk assessments of foodborne pathogens in
fresh produce industries in South Africa

+ Develop GAP and HACCP systems based on sound scientific data obtained under
African conditions

» Develop relevant training materials for workers, managers and students |n food
safety systems in agriculture

Highlights of research 2000/2001:

The Food Safety research program is the foodborme pathogens by means of GAP,
first of its kind in South Africe and focuses rapid monitoring and disinfectant products
primarily on developing Good Agricultural used in & hurdle technology concept. The
Practices (GAP) and Hazard Analysis presence of foodborne pathogens In the
Critical Control Pointe (HACCP) for primary postharvest epvironment has also been
agriculture in South Africa. The presence monitored, The presence of human
of foodborne pathogens in agrcultural’ pathogens on packing lines, in packing
water has been determined and .quidelines crates, on warkers' hands and on fruit
have been developed to minimise fresh surfaces is @ major source of concern, If
fruit and vegetable contamination of the South African fruit industries want to
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remain competitive on the international markels, basic hygiene standards, GAP and HACCP
systems will have to be implementad. Studies done by our group over the past five years
highlight several points in the feod chain where foodbome pathogens can enter the system,
Survival and colonisation of fruit surfaces by foodborne pathogens as well as postharvest
pathogens and thelr non-target effect on other epiphytic colonisers have bheen studied over a
three-year period. The more fruit is handled, the grezter the chance of colonisation by
foodborne pathogens, posing an indirect threat to consumers. An extensive survey
undertaken during 2000 showed that worker knowledge is extremely limited in terms of food
safety. In contrast, middle and top management have ziready made the quantum leap to
implement new food safety systemns. The research program has led to the development of
several training models for workers and farmers. Training videos and teaching material that
have been developed are currently being distributed throughout Southermn Africa.

QM

Biocontred
Safety Sanitary @Phytosanitary Access + Bicfertillzers
« Biopesticides
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* Land reform policies *Deregulation *Labour Laws *Equity Bill * Skills Act

|'mbrefis of Total Quality Menspement i Agriculture
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Mango and Citrus Pathology
(FABI-du Roi Alliance)

Research Leader: Prof Lise Korsten

Research Team: Prof Mike Wingfield

Dr Fanus Swart (Du Roi)

Dr Gina Swart
Dr Linda Meyer

Mr Kobus Serfontein (Du Roi)

Mr Bernard Slippers

Highlights of research 2000/2001:

Mango research

The FABI-Du Roi Alliance is now in its
second year and has proved to be of
substantial benefit to the South African
mango Industry. Thraough this initiative we
have addressed the needs of industry with
both short and long term research focused
on basic and applied aspects. The first
successful "Show and Tell” symposium was
held in 2000 in order to provide the
industry with direct exposure to research
findings and to highlight the positive
implications of this research.

Major post-harvest problems on mangoes
in South Africa include anthracnose, caused
by Colietotrichum glocosporioides, and soft
brown rot (SBR) caused by Nattrassia
mangiferae. Pre-harvest fruit diseases
include bacterial blackspot caused by
Xanthomonas campestris pv. mangiferae-
indicae and anthrecnose. Several chemical
compounds are registerad in South Africa
for control of pre- and post-harvest control
of anthracnose. Isolates of 5t
gloeosporioides collected during a three-
year market survey were used fto
determine the incidence of resistance to
benomyl, thiabendazole (TBZ) and
prochloraz (all registered chemicals) using
an in wvitro assay. Isolates of X. c pv.
mangiferae-indicae were also evaluated in
vitro for sensitivity to copper. Isolates
from certain production areas were more
tolerant to benomyl and TBZ, Several X, c.
pv. mangiferae-indicae isolates have shown
reduced sensitivity to copper, particularly

those from areas with a historv of intensive
spray programmes.

Due to the problems with resistance and
the internaticnal opposition to the use af
chemicals, alternative control strategies
such as the wuse of antagonistic
microorganisms and sanitizers have been
investigated. Trials for these evaluations
were performed under commercial and
semi-commercial conditions. New
disinfectants were tested in packhouses,
where they replaced existing disinfectants
or wash media, or alternatively, they were
used in combination with chemicals in the
packhouse. Preliminary results showed
that a2 combination of prochloraz with
strobulirins added to wax gave the highest
levels of control. The use of disinfectants
alone effectively controlled diseases, but
prasin with prochloraz was more effective
when compared to the commercially used
control methods.

A biocontrol agent, Bacillus licheniformis,
was shown to be effective in reducing pre-
and post-harvest diseases. Different
formulations of B. licheniformis were
evaluated on their own or were integrated
with copper fungicides to control fruit
diseases. An innovative new approach to
apply fungicides or biocontrol agents using
modified plastic caps was evaluated.
Plastic caps with inner wool linings were
treated with B. /cheniformis or copper
oxychloride and placed on frults after initial
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fruit drop. The results showed that plastic
caps with inner wool linings effectively
reduced sunburn. Adding B. licheniformis
to wooly caps prior to attachment to fruit,
significantly reduced antracnose. B
licheniformis was also tested in semi-
commercial packhouse trials.
Commercially available powder and liguid
formulations were used individually or in
combination with standard packhouse
treatments. Preliminary resuits showed
that commercial spplications of B.
ficheniformis can increase the total
percentage of healthy fruit if used in an
integrated program.

Mango trees under stress are maore
susceptible to 2 wide spectrum of diseases.
One of these dissases is die-back caused
by Nattrassfa mangiferae, which can lead
to a reduction in yield, since Iinfected
inflorescences die and young frultlets are
aborted Iin early developmental stages. To
investigate the causes of die-back, five
orchards were chposen at a large mango
estate In Mpumalanga on which to conduct
the experiments. Cne of these orchards
was salt stressed, two orchards had typical
and atypical die-back symptoms
respectively, and twao control orchards were
included. Tree samples consisted of twigs,
leaves, bark and fruit and were evaluated
for the presence of N. mangiferae. N.
mangiferae was isclated from all orchards
chasen for this study with varying degrees
of incidence. The highest incidence was
found in the orchard in salt stressed
conditions, closely followed by the orchard
with typical die-back symptoms. This
indicates that N. mangiferae was more
prevalent than was originally thought. It
also confirms that N. mangiferae is an
opportunistic, endophyiic pathogen, which
attacks trees under stress.

In mango, Nattrassia spp. cause a variety
of pre- and post-harvest disease
symptoms. Recent ocutbreaks of tree die-
back in orchards and high export losses
due to soft brown rot (SBR) and stem-end
rot (SER) has renewed interest in the
pathogen. However, there is confusion
regarding the taxonomic status of the
pathogen. This study was Initiated to
determine the correct identity of the

pathogen responsible for mango tree die-
back, cankers, blossom blight, SBR, and
SER on fruit in South Africa. Isolates of the
fungus from Tommy Atkins, Keitt, Kent,
Heidi and Sensation cultivars were
obtained from wvanous farms in the
Mpumalanga area. Isolations were made
from symptomiess and diseased maternal
from wvaricus parts of the tree and fruit.
Identification of all isolates was done based
on soore morphology and seguence data
from the intermally transcribed spacer (ITS)
regions of the rDNA operon The ITS
seguence data strongly suggests that the
mango isolates belong to three distinct
groups within the genus Botryosphaeria.
They have tentatively been Identified as
{asiodipipdiz  theobromae, Fusicoccum
aasculi and Nattrassia mangiferae.
Morphological data corresponded with the
molecular identification. Recent work on
isplates from Australia suggests that N
mangiferae belongs to the genus
Fusicoccum. QOur data support this view,
All three of these species were I[solated
from symptomless as well as symptomatic
material. Lasiodiplodia theobromae was
isolated mare frequently from fruit rots,
while F. aesculi and N. mangiferae were
isolated from both fruit rots and die-back.

Leylani Grobler collecting die-back samples

Highlights of the research:

» Effective natural disease control
systems have been developed 1to
control pre- and post-harvest diseases
of mango frult
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« The taxonomic status of the endophytic
mango pathogen that causes die-back,
cankers, SBR and SE has been clarified
and shown to represent three species of
Botryosphaeria

For more information:
http:/ /www.up.ac.za/academic/agrirural/
mango

Citrus research

Greening is caused by & highly fastidious,
Gram negative phloem-limited bacterium.
Based on 165 rDNA seguence data, two
distinct species have been identified wviz.
Libernibacter africenus end Liberibacter
asiaticus. Due to dual infections and
cultivar differences it is difficuit to identify
this disease based on symptomology alone.
The objectives of this study were to clarify
symptomology, use PCR to answer
epildemiological questions, and detect
Liberibacter in alternative hosts. Four
hundred and fifty samples of greening
infected and healthy citrus from different
cultivars and 92 samples from potential
alternative hosts (botanical gardens/areas
adjacent to greening infected orchards)
were collected. A range of previously
isolated citrus endophytes were also
tested. DNA extractions were done using
the Wizard DNA purificaton kit. Primers
directed to the rplKAJL-rpoBC operon,
which produced an amplicon of 667 bp (L.
africanus), and PCR conditions conducted
according to previcusly described protocols
were used. Asymptomatic samples from
healthy sectors of infecied trees tested
positive in certain cases. All samples with
typical greening symptoms tested positive
and all samples from heaithy trees tested
negative. None of the salternative hosts
tested positive except for Calodendrum
capense from Stellenbosch using new Cal 1
primers (specific to Liberobacter africanum
subsp. capensis). No positive reactions
have been obtained from cryopreserved
endophytes tested thus far. Mottling
followed by yeliow wvein symptoms was
found to be the most reiiable indicator of
greening, "Green islands”, “rabbit ears”
and mineral deficiencies were the least
reliable Indicators of infection, There were
differences In the number of positive
reactions from different cultivars, with
Valencia (mast susceptible) having the

most and Satsuma, the |east. These
resylts are in accordance with previous
findings of wvaristal susceptibility. There
were zisg different levels of positive
reactions from specdific areas, with the most
from Crocadile Valley followed by Letaba.

The fungus Guignardia citricarpa, causes a
phytosanitary restrictive disease known as
Citrus Black Spot (CBS). It has been
suggesied that there are two strains
responsible for the disease, but they
cannot be distinguished on a8 morphological
basis. South African Guignardia isolates
from different lesion types, as well as from
sympiomiess. fruit, were compared by
means of ribosomal DNA  internal
transcribed spacer seguence analysis,
proving the existence of two Guignardia
species on citrus. Restriction enzyme
digestion fingerprints of the PCR products
using Cfol clearly distinguished the two
species providing a rapid, yet rellable
identification tool. Growth rate in culture
also corresponded with the two species,
The first species, G. citricarpa, has been
confirmed as the causal organism of CBS
and is restricted to citrus. This fungus
occurs in all major citrus producing areas
of South Africa, except the Western Cape.
The pathogen can be isolated from hard
spots, virulent spots, freckled spots and
false melanose lesions from sweet orange,
grapefruit, lemon and tangerine. The
second species can be isolated from
sympiomless citrus fruit, but also from
avocado, mango, banana, cabbage tree
and kumguat, which occur in various
geographical areas. The DNA tests devised
are able, for the first time, to distinguish
the pathogenic from the harmiess
endophyte of dtrus and other plants.
Phytosanitary measures may be used to
prevent the export of citrus fruit suspected
of being infected with CBS, and this
research can ensure fair export practice.

Three Bacillus subtilis isolates from citrus
fruit surface were evaluated for control of
green and blue mold of citrus caused by
Penicillum digitatum and P. italicum,
respectively. The isolates were evaluated
either alone or in combination with sadium
bicarbonate and hot water treatment on
artificially inoculated valencia and shamaouti
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arange cultivars stored at 10+1 =C for four
weeks, All isolates were significantly better
on their own than the control treatment in
inhlbiting the incidence of beth green and
blue mould. However, they were nof as
effective as commercial fungicide
treatments. The biological control isolates
were generally more effective in inhiblting
green than blue mould and isolate F1
inhibited both fungi on both cultivars more
effectively than L2 and L2-5. There was a
remarkable increase in the biccontrol
activity of all isclates when combined with
sodium  bicarbonate or when applied
following hot water treatment. The isolates
generally performed better following hot
water treatment than when combinad with
sodium bicarbonate. The treatment using
isolate F1 cambined with sodium
bicarbonate or isolate F1 applied following
hot water treatment gave 100 % conirol of
both green and blue mould on both
cultivars after four weeks of storage at
10£1 °C.  The number of wviahle celis
recovered after antagonist suspensicn was
higher for isolate F1 than L2 and L2-5,
This ability of F1 to survive better in
sodium bicarbonate solution is a probable
explanation for its better performance.

e . ="

Postharvest citrus research

In preliminary studies, several different
antifungal compounds were identified that
adversely affect the growth of major post
harvest pathogens. Garlic extracts were

tested and showed great promise for
cantrol of  post  harvest  diseases.
Furthermore, extracts from three promising
bulbous plant species in the Amaryllidaceae
and Hyacinthaceae familigs were screened
acainst several important post harvest
pathogens, Extraction of bioactive
compounds were optimised and extracts
were dried and dissolved in water and their
efficacy assessed in vitro. These extracts
also showed great potential for control of
post harvest diseases. It was also found
that some antzgonistic yeasts and Bacillus
spp. could be used, Integrated with certain
naturally-occcurring antifungal campounds.
These results provide the opportunity to
efhance the biocontrol activity of
antagonists by combining them with
naturatly-occurring blocides. A& wvariety of
naturally-occurring products (chitosan
saits, chitin, #-1,3-glucan, chitinase,
lysozyme, |yticase, biopreservative organic
salts (sorbic; propionic; acetic; benzoic),
sodiurm bicarbanate, medium chain fatty
acids; essential oils; plant extracts and
volatiles) were screened for their antifungal
activity against maior  post-harvest
pathogens and thelr compatibility  with
selected microbial antagonists.

Highlights of the research:

o Effective screening of greening infected
material was established and this can
now be used as a taol to distinguish
betwsaen symptaom types

« A rapid method has been developed to
distinguish between pathogenic and non-
pathogenic Guignardia spp. associated
with ¢itrus black spot, which will
contribute significantly to effective export

* Several promising biocontrol products
have been developed that might be used
in the post harvest environment to
control disease

For more information:
http://www.up.ac.za/academic/fabi/
citrus
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Potato Diseases

Research Leader: Prof Lise Korsten

Research Team: Prof Dave Berger
Prof Piest Hammes
Dr Gina Swart

Dr Freddie Denner (ARC-Roodeplaat)

Objectives of the research programme:

Three main focus areas, including bacterial soft rot, bacterial wilt and early blight, make up

the potato disease research programme. Objectives of these focus areas include:

» Develop a disease forecasting system for potato sarly blight which !—5 linked to the
late blight mode! currently used by the industry

= Develop a rapid, accurate Erwinis and Raistoniz detection system

= Determine Railstonia survival levels in the soil

Highlights of research 2000/2001:

Bacterial soft rot

The economic importance of Erwinia
diseases in South Africa as well as the
potato farmer’s awareness of the potential
impact of the Enwinia complex of diseases
was determined. Different Erwiniz isolates
were collected from wvarious potato
producing areas in SA and compared using
physiological, pathological and molecular
methods. Several physiological tests were
used to compare Isolates using a micro-
plate method and testing catalase
production, cytochrome oxidase, formation
of indole and sugar utilization. Different
diagnostic techniques were ewvaluated for
identification of different Erwiniz spp. The
Biolog method was found to be a more
rapid and effective method than traditional
diagnostic technigues. Standard
pathogenicily tests were used to compare
virulence of isolates. PCR using primers
specific to different repetitive elements and
SDS-PAGE were used to compare isglates
a2t a molecular level. Neither PCR nor SDS-
PAGE could distinguish isolates based on
geographic origin or cultivars, confirming
the molecular complexity of this spedies.
The PCR-based method was found to
successfully distinguish different species
within the group cof isclates tested. An
ELISA-based technique and specific PCR
primers were evaluated for detection and

showed great promise in a commercial
SCreening programme.

Soft rot symptoms on potatoes

Different cultivars were evaluated for
resistance and determination of pathogen
threshold values for disease development.
Several cultivars including Astrid, Baroc,
Buffelspoort, BP1, Bravo, Hertha,
Hoevelder, Late harvest, LT-7, Mnandi,
Mondiai, Pimpernel, Ronn, Ropedi, Up-to-
date and Vanderplank were evaluated,
Several control options were also evaluated
which included heat treatments and the
use of disinfectants. With increasing time-
temperature gradients, cell mortality
increased. The efficacy of heat treatments
at 55°C and 60°C were similar, with 100%
mortality, irrespective of exposure time.
Results ohtained from this study confirm
the potential of heat treatments for the
control of soft rot and blackleg, both
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caused by E ¢ subsp. carofovors.
Different concentrations of Ecosanitizer
(glutaraldehyde), Sporekill (guaternary
ammonium compound) and Oxine (chlorine
dioxide) were selecied for packhouse
evaluations and were tesied using 40 kg of
tubers. All disinfectanis tested showed
some measure of control. Chlorine dioxide
(Oxine) at a concentration of 0.1% and a
contact time of 1 min proved highly
effective. Currently, the FDA and USDA
approve Oxine for use on food contact
surfaces not requiring a water rinse.
Bacterial wilt

Ralstonia solanacearum has been reported
on every major continent and islands from
the warm temperate to tropical regions of
the world. Some of the most important
agricultural crops affected by R
solanacearum include ftomato, potato,
pepper, tobacco, eggplant, groundnuts and
bananas. In 1996, a strict certification
scheme for seed potatoes was introduced
in South Africa to control the spread of this
disease. The destructiveness of this disease
should however not be underestimated and
if left unchecked, it could destroy the entire
potato Industry within a few years.

The primary objective of this study was to
develop an altemative method for the
detection of R. solanacearum in naturally
infested scil. This technigue should be
easy to apply, affordable, fast and sensitive
to detect the pathogen below the level that
will result in significant economic crop
losses. Technigues currently ussd have
various difficulties. Selective media such
as those containing tetrazolium chioride
(TZC) cannot effectively detect the
pathogen where concentrations are lower
than 102 cfu/ml of soil sample. Although
serology tests such as the ELISA can detect
much lower concenirations, it s much
more expensive and can easily be
influenced by other soil microorganisms.
Currenly, the ELISA technique is used in
diagnostic laboratories throughout South
Africa and Immunofilucrescence in
European countries such as Holland., The
technique most often used in developing
countries Is to plant susceptible indicator
plants. In this study, a technigue was
developed based on indicator plant systems
using 4-6 week old tissue culture potato

plantiets. Plants were subsequently placed
In Ralsfonia inoculated soil suspensions at
varicus concentrations. Roots were cut fo
enhance pathogen infection. Plantlets were
placad in growth chambers at 20°C until
isplation. Thus far the pathogen has been
re-isolated from plants one week after
inoculation. The technique appears to be
promising to distinguish between infected
and non-infected soils.

Herbal plants are currently being evaluated
to determinge whether they have the ability
to suppress R. selenacearum in the soil and
whether they can be usad commercially for
biofumigation. Currently, various South
African R. solanacearum isolates are being
compared using PCR techniques. A new
Ralstonia project has also been initiated
with Dave Berger who leads the research
group mentioned above.

Early blight

Early blight is a common disease of
potatoes and tomatoes in most production
areas of South Africa and globally. The best
contral method for this disease remains the
use of fungicides. Traditionally, spraying
commences when symptoms appear and
subsequent sprays are applied every 7-10
days. This provides adequate disease
control, but sometimes results in
application of fungicides even when the
threat of disease outbreak Is minimal.
Fungicide use can be minimized with the
correct implementation of reliable disease
warning systems. One such system is
PLANT-Plus, originally developed by DaCom
Automalisering, Netherlands, for the
predicion of late blight in potatoes. The
objectives of this study are to confirm the
efficiency of the model and to adapt it to
South Africen potato cultivars and growing
conditions. Field trials were planted at
Roodeplast Agricultural Research Council
(ARC) to determine whether the forecast of
spore production and dispersal in the
model is accurate. Concentrations of
Alternaria solani conidia present in the
atmosphere were estimated by trapping
spores using a volumetric spore trap
located close to the edge of the research
plot. Preliminary results from these trials
show that the model can effectively predict
spore release phases. The spore production
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and dispersal forecast given by the model
correlated well with the spore trap data.
However, other modules in the system
need to be tested for accuracy. Additional
research is underway in order that the
model can be commercialised. The ultimate
aim of this study is, therefore, fto
incorporate the late and early blight models
inte a single system, toc provide growers
with an integrated control programme for
both devastating dissases.

Alternaria solani isclates were collected
from wvarious potato growing regions
throughout the couniry. The wvirulence of
isolates was compared using potato tissue
culture plants., Plants were incubated at
25°C with a light regime of 12h near-UV
and 12h dark for one week. After a week,
the plants were analysed and rated for
disease development. The lesions were alsg
examined for sporulation of the fungus.
These results show that there were few
significant differences in virulence of
isolates. However, more isolates have since
been collected from other potato growing
areas and will be included in subseguent
virulence assays.

A structured guestionnaire was draw up
and distributed to all 14 potato-growing
regions of South Africa. The purpcse of
this survey is to evaluate knowledge,
attitudes and spray regimes of potato
growers concerning early blight In South
Africa. The economic impact of early blight
on the lecal potate industry will also be
determined. As yet, guestionnaires from
only seven regions have completed and
returmned. From these few responses, it is
already evident that growers are aware of
the disease and that it can cause severe
yield losses if not adeguately controlled.

Highlights of the research:

« Population studies have been completed
for Erwinia spp. isolated from apparently
healthy potatoes obtsined throughout the
Southern African potato growing areas

+ Population studies for Raistonia
solanacearum have been completed
giving us a better understanding of
pathogen diversity within the Southern
African region

» Develogpment of a disease forecasting
model for the two major potato foliar
diseases, namely early and late blight

Jacquie van der Waals in her potato research
plot where the Plant Plus model is being tested

Symptoms of A. solani on potato leaves
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Citrus Rootstock Resistance

Research Leader:

Research Team:

Dr Nico Labuschagne

Dr Zeno Apostolides {Dept of Biochemistry)
Prof Dave Berger

Objectives of the research programme:

« Identify rootstocks with resistance/tolerance against the main fungal root pathogens

of citrus

« Develop techniques for rapid screening of rootstocks for resistance
» FElucidation of the machanisms involved in rootstock resistance

Highlights of research 2000/2001:

In South Africa it is estimated that root
diseases of citrus cause an annual loss of
R60 - 67 million in foreign currency. This
estimation is based on data showing that
10% of citrus trees in Mpumalanga and
Northern Province suffer from moisture
stress Indicative of root disease and that
frult vyield of affected trees can be
increased threefold by integrated chemical
cantrol. These losses can be prevented by
the use of tolerant rootstocks.

Resistance to root rot

More than forty different rootstocks were
evaluated for their tolerance to
Phytophthora nicotianae, Fusarium solani
and a combination of these twe fungi in the
greenhouse. Plant height and shoot mass
were the most reliable parameters,
whereas feeder root length was the most
unreliable. Australian trifoliate and
Shekwasha mandarin were highly tolerant
to P. nicotianae, while Natsudaidai, Terra
Bella citrange, Jacobsen trifoliate, Rusk
citrange, Shekwasha mandarin and
Pomeroy trifoliate were the most tolerant
to F. solani, Swingle citrumelo was more
tolerant to both fungi than any of the
above rootstocks.

Eight citrus rootstocks were evaluated for
tolerance or susceptibility to Phytophthora
nicotianae, Fusarium solani and
Tylenchulus semipenetrans under
simulated field conditions. The following
rootstocks were found to be tolerant:

Swingle citrumelo and (C35-citrange
(Phytophthora  tolerant), Minneola x
Trifoliate hvbrid and C35-citrange

(Fusarium tolerant). Swingle citrumelo was
tolerant to the nematode. C3Z2-citrange
was tolerant to all three pathogens.
Rootstocks that were susceptible were:
X639 hybrid, Minneola x Trifoliate hybrid
(susceptible to Phytophthora), Carrizo
citrange and Benton citrange (susceptible
to Fusarium). Rough lemon was susceptible
fo all three pathogens.

The rootstocks which were screened for
tolerance against the root pathogens were
subsequently evaluated for their ability to
regenerate roots. The rootstocks were
classified ss either wvigorous or non-
vigorous according to their root growth
potentizl. Pomeroy trifoliate, Swingle
citrumelo, Terra Bella ctrange, Clegpatra
mandarin, Rusk citrange and 1113 were all
vigorous in their growth. Macropylla, C32-
citrange, Obovoidease, Shekwasha
mandarin, Australian trifoliate, Japanese
citron and Rubidoux trifoliate were all non-
vigorous. No consistent correlation was
evident between root regeneration capacity
and resistance to root pathogens. Root
regeneration rate was, therefore, found not
to be a reliable parameter for screening
tolerance in citrus rootstocks.

Technigues for the detection of scoparone

were evaluated with the aim of using
scoparone as an Indicator of potential
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resistance during the rapid screening of
rootstocks. A new Micellar Electrokinetic
chromatography (MEKC) method has been

developed to determine the amount of the
phytoalexin, scoparone, in citrus roots. This
method was compared with the
fluorescence thin layer diromaltograpny
(TLC) method. The detection limit with the
MEKC method (2 pg/mlL) was better than
the TLC method (10 pg/ml), providing 2
highly sensitive technigue for scoparone
determination.

78 9101112131516

TLC analysis of citrus root extracts:
Lane 1-6, scoparane standards 10-200 pg/ml;

lane 7-8 and lane 10-16, uninduced root extracts;
lane 9, induced citrus root extract showing

scnnarone oroduction

A novel technigue was developed for the
detection of fluorescent compounds that
are excreted from dbus rools upon
infection by Phyiophthora nicotianae.
Zoospore suspensions of P. nicotianae were
used to inoculate detached root pieces of

Rough lemon, Swingle, Troyer, Carrizo,
Volkameriana, Sour orange, 35 and
Macrophylla rootstocks. Following

extraction, TL revesled up to seven
different fluorescent compounds thal were
excreted. No scoparons was hOowever
detected for any of the rootstocks. This
technique has great poiential as a method
for detecting resistance-related compounds
such as phytoalexins from ctrus rogts. Itis
now evident that scoparone, aithough
important for resistance against
Phytophthora stem canker, is probably not
the primary compound responsible for
resistance of the root system.

Citrus blight
Fusarium selani has previously bean shown
to produce naphthazarin phytotoxins which

are toxic to citrus plants. In this study, it
was found that citrus trees in South Africa
had varying levels of naphthazarins in their
xylem. Significantly higher concentrations
of these toxins were detected in trees with
blight symptoms, than in symptomiess

dlings grown in hydroponic
somarticin showed
wth, shortening of roots
. f zinc in the trunk
wood. A procedural ranking of rootstocks
indicated that trees with observed
tolerance to blight in the field generally had
higher tolerance to isomarticin in
hydroponic culture, whereas trees
susceptible to blight were more sensitive to
the toxin. These findings indicate that
Fusarium-produced isomarticin is involved
in the induction of some of the symptoms
associated with the citrus blight syndrome.
Furthermore, naphthazarin  sensitivity
might be used to screen rootstocks for
blight susceptibility or tolerance.

Left = healthy (uninfected) Rough lemon seedling;
Right = Severely wilted seedling stem inoculated with
Phytophthora citrophthora

37



Indigenous Food Crop Pathology

Research Leader:

Research Team:

Prof Terry Aveling

Dr Nico Labuschagne

Dr Winfred Hammong

Mr Claus Coetzee

Objectives of the research programme:

in disadvantaged communities

Conduct a survey of plant pathogens occurring on indigenous food plants

Collect, isolate and identify plant pathogens reducing yields of these plants

Provide a reference collection of plant pathogens on these plants

Study the biclogy and seed pathology of these pathogens

Train and educate black students with relevant expertise to undertake extension work

« FEstablish a center of excellence of diseases of indigenous food plants for small scale

farmers

Highlights of research 2000/2001:

Research during this period focused on the
biology and control of Alternaria cassiae, a
newly discovered pathogen of cowpea. The
effect of culture media, temperature, light
and wounding on the growth and
sporulation of the fungus was studied, Pre-
penetration and infection of A. cassiae on
cowpea leaves was studied with light and
scanning electron microscopy. Conidial
morphology, types and development of the
fungus were studied in vitro on different
culture media and in vivo on cowpea leaves.
A. cassize was shown to be seed-borne in

Cowpea flower

Six fungicides
captab, mancozeb,

f.e. Benomyl, bitertanal,
propiconazole and

triforine were evaluated for their efficacy in
reducing A. cassiae in vitro and in vivo.
None of the treatments eradicated the
pathogen, howeaver, captab at 1.5 times the
recommended rate proved to be the best
treatment over all.

Ascochyta blight symptoms on cowpea leaves

Various storage fungi were found to be
associated with cowpea seeds - Alternaria,
Aspergillus and Penicillium spp. were the
most dominant even after a three-year cold
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storage period at * 5°C. Some fungi
recorded prior to cold storage were not
recorded thereafter.

& |
ghe

Selection of cowpea seeds

The presence of the fumonisins B1, B2 and
B3 was investigated in four cowpea
cultivars. All the cultivars were
contaminated with fumonisin Bl with levels
ranging between 81 - 1002 ng g-1. These
toxins have seripus health implications and
their presence in seed will be studied
further, Fumonisins B2 and B3 were not
detected in any samples. The efficacy of
essential oils {thyme, clove and
peppermint) in controlling storage fungi of
cowpea seed was tested. Only thyme oil at
1000 ppm reduced fungal growth of
naturally infected cowpea seed in vivo. The
olls did not appear to adversely affect the
germination or emergence of cowpea seed.
All three oils significantly inhibited the
storage fungi on artificiaily inoculated white
cowpea seed, increasing the percentage
germination and emergence.

Alternaria cassiae conidia

The ultrastructure of the infection strategy
of Colletotrichum dematium on cowpea
stems was studied. Greenhouse trials on
the environmental factors affecting the
pathogenicty of C. dematium have also
been conducted. Characterisation of
isgiates of C. dematium based on cultural
morphology and vegetative compatibility
groups were determined.

Cowpea seedling damping-off in South
Africa was found to be caused by Pythium
ultimum and Rhizoctonia solani. The causal
organism of this disease in Benin was found
to be Sclerotium rolfsii. An epidemiological
field study in Benin showed that the disease
was favoured by high soil moistures and
that the infection rate was higher at the
seedling stage. The variability of S. roifsii
isolates and their effect on disease
incidence and severity was determined.

Septoria conidia



Sabbatical Visits 2000/2001

Professor Terry Aveling

Research was done in Dr Alison Powell’s laboratories at the University of Aberdeen, Scotiand,
UK from October 1999 o April 2000 and involved an integretion of seed pathology and seed
physiclogy. We looked at the effect of seed coat colour of cowpeas on seed vigour and
susceptibility to damping-off. Seed vigour tesls incduded imbibition, tetrazolium and
conductivity tests. Percentage germination was also determined in the laboratory according
to the International Seed Testing Association and percentage emeargence in the greenhouse.
The effect of three damping-off pathogens, Fusanum soleni, Pythium ultimum and
Rhizoctonia solani, on emergence of different coloured sseds was recorded. It was found
that light coloured seeds were more susceptible to imbibition damage, had lower vigour and
were more susceptibie to damping-off than dark coloured seeds. The results of the various
experiments have been compiled into two articles that have been submitted for publication
in accredited international journals. The results have also been presented at national and
international conferences,

Professor Michael Wingfield

During the |ast six months of 2000, Mike Wingfield had the opportunity to undertake
sabbatical leave in Australia. While his initial plan was to spend an uninterrupted six months
in Canberra, due to many commitments In South Africa including responsibllities in FABI,
this could not be achieved. Ultimately, this sabbatical was honed down to two periods
making up approximately three months in total.

Sabbatical leave provides a wonderful opportunity for returning to "bench level” research
and to conduct research, not possible under normal crcumstances, Sabbaticals also make it
possible to think about one’s research and interests without interruption and in an
environment free of one’s normal pressures. It was against this backdrop and philosophy
that I joined my colleagues Ken Old, Glen Kile, Mark Dudzinsky and Ruth Gibbs at the
Forestry and Forest Products Institute, at Yaralumla, in Canberra. Although the time 1 had
available for research was much more limited than [ had hoped, I was able to achieve most
of the goails that 1 had set for mysell.

Amongst the many features that attracted me to Canberra was the fact that the city is
surrounded by large areas of relatively undisturbed Eucalypius and Acacia forest. Species of
these trees are the basis of a large part of the South African forestry industry and I had a
passionate desire to learn more about their diseases in the Australian environment. More
specifically, I was interesied to know whether the spedes of Boiryosphaeria (B.
eucalyptorum) that we have recently described from South Africa, might be present on
Eucalyptus in Australia. Furthermore, I shared an interest with my Australian colleagues in
trying to determine whether Ceratocystis ailbofundus, the serious wilt pathogen of A.
mearnsii (black wattle} might be present and native in Ausiralian forests.

During the time in Canberra, 1 was able to undertake a number of most interesting and
scientifically rewarding field trips. The major objective of these was to meet with colleagues
and to collect samples linked to the research questions mentioned earlier. [ thus travelled
from Canberra to Melbourne, and undertook field trips in areas surrounding Canberra,
Sydney, Coff's Harbour and Brisbane. 1 also established wounding experiments on
Eucalyptus nitens, E. globulus and E, mearnsii in Canberra and Orbast, These excursions
were hugely interesting and the material collected from them will keep me interested and
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excited for at least @ year or two more. At this stage, I can already report that we have
discovered a new species of Ceratocystis on Eucalyptus in Australia and our perspective on
Botryosphaeria spp. occurring on Eucalyptus and Acacia spp. has been greatly expanded.
DNA sequencing work and other laboratory studies are underway to gain a deeper
understanding of these various fungi.

In addition to field excursions and laboratory studies, 1 had the opportunity to enjoy
participating in various CSIRD activities. 1 continued to work with Ken Old on aspects of our
joint project on Eucalyptus rust (funded by ACIAR), and a!so joined a CSIRO team on a trip
to Thailand and Vietnam where we shared research sxperiences with colleagues in those
countries. I had the oppaortunity to participate in various symposia inciuding 2 local meeting
of the Australasian Piant Pathology Society (APPS) at Bungendore, which was hugely
enjoyable.

This short report refiects 2 rather hectic three months of field trips, laboratory work and
participation in various training sessions and sympasia. What it does not include is the fact
that these three months of sabbatical were not only scientifically enriching, but also provided
a wonderful opportunity for our family to absorb deeply the many pleasures or a novel
environment. Long walks amongst the eucalypts, fascinating birds and the ever-weird
kangaroos will be remembered for many years to come. The hospitality and kindness of
many Australian friends will also not easily be forgotten.

Professor Brenda Wingfield

Canberra is the capital of Australia and also the site of the CSIRO headquarters and many of
the CSIRO central laboratories. This combined with the fact that there are two Universities
made Canberra an attractive choice for a sabbatical. It is also a fairly small city that made it
doubly attractive from a personal perspective.

My host in Canberra for my sabbatical was Dr. Jeremy Burdon. Jeremy leads a research
group in the Plant Industries section of the CSIRO. He has a keen interest in pathogen
populations and specifically in a number of rust fungi. It was from this interest in rust fungi
that my sabbatical project evolved. This project was rather ambitious; to produce a
molecular phylogeny of the rust fungi.

A huge amount of the work for this project was just collecting the rust samples from all over
the world. In fact we are still collecting and this phylogeny will never be truly completed.
However, by the time 1 ammived in Canberra & significant collection of samples had been
amassed and my job was to develop a DNA isoiation technigue, do PCR and sequence these
PCR products.

Rust fungi are by definition obligate parasites. It is therefore, not possible te culture them
on artificial medium, they need live piant tissue. This is extremely costly, time consuming
and also risky from a quarantine perspective. My objective was therefore, to isolate DNA
from very small sampies and to work with this small amount of DNA. This approach has
some limitations but I hoped that at least for more conserved gene sequences that 1 would
be able to get sequence without having to resort to cloning.

In many respects the project was far more successful than I could have ever hoped, We
had initially decided that a reasonable number of samples to process were around 20. In
the end 1 managed to do DNA isolations from more than 80 fungi, of these I produced PCR
products from 60 different samples and 1 have DNA sequence from parts of the genome for
at least 40 samples. These represent around 30 different genera and 13 out of the 14
recognised rust families.
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A phylogenetic tree of some of the DNA sequence of the rRNA small subunit gene is given in

the Figure below.

The small subunit gene was however, not the only area that 1 was

successful in sequencing. I also have 2 significant amount of rRNA large subunit sequence
as well as the ITS regions. We are still collecting rust sampies and this project will continue
for a number of years. We have 2 specific Interest in a number of South African fungi as
well as the guava rust fungus that is potentially a huge threat o the South African forestry

industry.
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Sern_inar P_resentations

All postgraduate students linked to FABI present two seminars each year on a Thursday
morning. Special seminars, presented by invited speakers, are occasionally held. Once a
postgraduate student has been awarded 2 degree, he/she will present a prestige seminar.

Special Seminars

Ms Mary Crewe

September 1925 How bad is bad: The AIDS crisis on campus
Dr Francis Thackeray
October 1959 Probabilities of conspedificity: Morphometric approaches of the

study of extant and extinct taxa

Prof Steven Chown
March 2000 Bicdiversity on Southern Ccean Islands

Mr Colin Harvett
April 2000 Research, Mondi and the Corporate Environment

Prof Pedro Crous
June 2000 Mycosphaerella and Cylindrocladium in forestry:  Evaolving
disease complexes and their identification

Ms Sandra Denman
June 2000 Botryosphaeria canker of Protea magnifica: Disease
development, pathogen taxonomy and disease control

Dr Hester Vismer

July 2000 Sporothrix schenckii is the cause of human sporotrichosis, but is
Ophiostoma stencceras the teleomorph of this fungus? A
chinical, epidemiological, ecological and molecular approach

Dr Anthony Surridge

August 2000 Energy

Dr Winfred Hammond
October 2000 Developing a sustainable cowpes crop production for Africa

Dr Francois Lieutier
February 2001 Conifer defenses and bark beetle attack strategies

Dr Hugh Glen
June 2001 The "nut” parade

Prof Dr Michael Gdttfert
July 2001 Molecular insights into the Bradyrhizobium japonicum/soybean
symbiosis - an analysis of the bacterial partner

Prof Michael Wingfield
August 2001 Thunder dragon land: a forest pathologist’s view of Bhutan



Prestigious Seminars

Lynelle Lacock (MSc)
October 1999
Towards wheat GMOs

Eduard Venter (MSc)
March 2000
The Russian Wheat Aphid: Pestilence or Curable disease

Bongani Maseko (MSc)
July 2000
Oomycetes associated with citrus and Eucalyptus root rot in South Africa

Juanita de Wet (MSc cum laude)
September 2000
Studies on the diversity and biclogy of the pine pathogen Sphaeropsis sapinea

Marieka Venter (MSc cum laude)
October 2000
Taxonomy and pathology of @ new species of Cryphonectria from Eucalyptus in South Africa

Karin Jacobs (PhD)
May 2000
Leptographium species: Tree Pathogens, insect associates and agents of blue stain

Gina Swart (PhD)
October 2000
Reflections of post PhD : student adrift in a sea of academia

Emma Steenkamp (PhD)
March 2001
Molecular taxonomic studies of selected species In the Gibberella fujikuroi complex

Noé&lani van den Berg (MSc cum laude)
April 2001
A new disease of cowpea caused by Alternana cassiae

Adriana Jacobs (MSc)
June 2001
The genus Phialocephale — a taxonomic study

Percy Chimwamurombe (PhD)

September 2001

Molecular plant pathogen interactions with special reference to Eucalyptus grandis PGIPs,
which attack fungal polvgalacturonases



FABI TEAM 2000/2001

Full time Academic & Research
Staff

Prof. Michael J. Wingfield
Prof. Brenda D. Wingfield
Prof. Karl Kunert

Assoc. Prof. Lise Korsten
Assoc. Prof. Dave Berger
Assoc. Prof. Terry Aveling
Assoc. Prof. Anna-marla Oberholster
Assoc. Prof. Teresa Coutinho
Dr. Altus Viljoen

Dr. Nico Labuschagne

Mr. Prem Govender

Dr. Oliver Preisig

Dr. Jolanda Roux

Dr. Gina Swart

Technical Staff

Ms. Sonja de Beer

Ms. Amelita Lombard
Ms. Shazia Shaik

Ms, Magriet van der Nest (resigned 2001)
Ms. Anita Steyn

Ms. Kerien van Dvk
Ms. Eva Muller

Ms, Martie van Zyl

Ms. Rachel Mchabeleng
Ms, Joyce Jakavula

Mr. Danie Theron

Ms. Amanda Redmond
Ms. Trish Beart

Administrative Staff

Ms. Rase Visser

Ms. Marveline Molema (resigned 2001)
Ms. Helen Doman

Ms. Elizabeth Attinger

Ms. Vivienne Kleynhans

Ms. Deline Muller

Mr. Chris Visser (resigned 2001)

Ms. Magda Engelbrecht

Computer Support

Mr. Chris Visagie

Information Specialist

Ms. Anita Slabbert (resigned April 2001)
Ms. Marie Theron

Honorary Professors

Prof, 1.P. van der Walt
Prof. W.F.0Q. Marasas
Prof. J.M. Kotze

Past Sabbatical Visitors

Professor Gerry Adams (1999, 2000)
Professor Chris Bornman (1999)

Postdoctoral Fellows

Dr. Gwen Koning

Sphaeropsis sspinea on Pinus spo. in South Africa:
seed infecten, WS impact and managemert

Dr. Linda Meyer

Biack spot of ctrus

Dr. Mariien van der Merwe

Malecuiar systematics and phylogenetics of the genera
Eugemia and Syzygium {Myrtaceae) in southern Africa
Dr. Percy Chimwamurombe

Ganetic impravement of malze to enhance food safety
by introtlucing resistance to Fusarium verticiliioides

Dr. Thierry Regnier

Markers for disease resistance in Bucalyptus

Dr Treena Burgess

Studies on the population diversity of Sohaeropsis
LEpnas

Past Postdoctoral Fellows

Dr. Oliver Preisig (1997-1999)
Dr. Dennis Wilson (1998-1999)
Dr. Hong Li (1998-1999)

Dr. Jingua Chen (1998-1999)
Dr. Anupama Gaur (1998-1999)

Current Postgraduate Students

PhD students

Bongani Maseko

Phytophthors roet rob assoclated with cold tolerant
eucalypts in South Africa

Advisors: TA Coutinho, MI Wingfield, B8O Wingfisld &
T Burgess
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Bernard Slippers

The taxgnomy, phylcoeny and ecology  of
Botryosphaericeous fung: on selected woody NOStS
Advisors: M) Wingfieid, TA Coutinho, BD Wingfisid &
PW Crous

Christelle Klopper

Studies on the rooting ability of Evcalyotus grand's
Advisors: A-M Obernoister & BD Wingheld

Eduard Venter

Host resistance in South African Pews 50D

Advisors: A-M Oberhoister, SD Wnghiela B M)
Wingfieid

Marius Boshoff

Epidemiciogy and comtrol of bactena! biack spot of
mangots

Advisors: L Korsten B TM Koize

Henriette Britz

Taxenomic, genetic and moleruiar studiss on Fusdnum
spp. within the Gibberefiz fulfRurg’ Compiey

Advisors: ™MJ Wingfield, TA Coutmho, BD Wingfield &
WFO Marasas

Martin Coetzee

Malecular charactenzation of Armiliariz
(Basidiomycetous Agaricales Tricholomycetaceous)
Advisors: BD Wingfield, M1 Wingfield & P Bloomer
Ntsane Moleleki

Hypovirulence In the pine pathogen, Sghaeropss
sapineg

Advisors: M1 Wingtield, O Preisig & 80 Wingfield
Robert Mokgatla

lsolation and characterization of mating genes of
Sphaeropsis sapinea — a paradox

Advisors: BD wingfield, M1 Wingfield & O Praisig
Schalk van Heerden

Studies on Cryphonectrie cubensts in South Africa
Advisors: M) Wingfield, O Preisig & BD Wingfeia
XuDong Zhou

Ophiostomatoid fung with reference to those species
associated with thres bark beslles in South Africa
Advisors: M) Wingfield & BD WingTeld

Lynelle Lacock

Segquence Expressed Taos i wheas

Advisor: A-M Obernoister

Cassi Myburg

Molecular studies on Oyphonecing tanker of sucalypts
Advisors: BD Wingfield & ™I Wingfi=ic

Yolisa Pakela

intsraction between cowpss and Cofectotrichum
dematium

Advisors: TAS Aveling & TA Coutnho

Marinda Visser

Fopulation biclogy of the banana Fusarum wilk

pathogen, Fusanum oxysporm T.5p0. cubense
Advisors: A Vilioen, M1 Winofisis, BD Wingfielo £ 7
Gordon

Chantel van Niekerk

A genetic study on resistance of wheat to the Russan
wheat aphid using Expressed Sequence Tags

Advisor: A-M Oberholster

Esmé van Jaarsveld

Studies on Phytophthors nicotianae, the cause of plack
shank of tobacco

Advisors: M1 Wingfield & BD Wingfield

Jacquie van der Waals

Implementing & dissase forecasting system for early
blight for the South African patato industry

Advisors: | Korsten & TAS Avaling

Noé&lani van den Berg

Resistance machanicms of Cavendish bananas against
Fusarum gxy=porum .50, cubénse

Advisors: A Vijoen, M1 Wingfieid & D Berger
Appolinaire Adandonon

DEmping-of and stem rot of conpaa in Se2nin
Advisors: TAS Aveling, N labuschagne & W
Hammond

Christell van der Vyver

Stress wtusec genomic changes in plants

Advisors: K Kunert & C Cullis

Mesfin Bogale

A survey of Fosammum spp. in Ethiopia

Advisors: BD WingSeid & M) Winghield

Bridget Campbell

Elucidation of dizease resistance in morocotyledous
plants through DNA microarray analys:is

Advisor; O Berger

Juanita de Wet

Molecular taxonomy and phylogeny of Sphaeropsis
£Enines and its association with dsRNA elements
Advisers: ~1 Wingfield, O Preisig & BD Wingfield
Alemu Gezahgne

Diseases of glantation forest trees in Ethiopia
Advisors: 1 Roux & MI Wingfiald

James Harrison

Complemantary morphological and malecular
approaches to plantation white grubs (Scarabaeidae)
identification

Advisars: ™I Wingfield, C Schoiz, BD Wingfield & P
Govender

Riana Jacobs

Interaction Detween Pinus radiata and the fungal
pathogens Futarum oOrcinatum  and  Sphasropsis
sAoinaa

Advisors: TA Cgutinha, [ Dubsry & MI Winafield
Quenton Kritzinger

Myootaxins =nc medanal properties of cowpea
Advisors: TAS Zyeling & N Lail

Sabine Lezar

Microzrray analvsis of dsease resistance i Eucaiypius
Frandss

Advisors: BD vringfisig, D Berger & M) Wingfield
Mauricio Marin

Moi=rpls taxonomy of Caratodystis polomca sensy 3to
Advisors: MJ Wingfigia, O Preisig & 5D Wingfield
Sari Mohali

Crimgrociadinm spp. in Venersela

Advisors: MJ Wingfeld, TA Coutinhe & BD Wingfieid
Joseph Obagwu

Studies on the control of citrus postharvest pathogens
Advisor: L Korsten

Ida Paul

Mapping and distriution of citrus greening in South
Africa

Advisors: 4 van Jaarsveld & L Korsten

Albé van der Merwe

Papulation genetics of Cryphonectria cubensis
Advisors: BD Wingfiald & M1 Wingfield



Marieka Venter

Revision of the taxomomy of the fungal genera
Endothia and Cryphanectra

Advisors: M] Wingfield & 50 Wingfald

Renate Zipfel

Maolecular phylogeny of Ophicsiomatond fung:
Advisors: BD Wingfisld & MJ WingSeid

Barnabas Kiule

Increasing Gls resistance in maize hybnds in Tanzania
by combining MAS and phenotypic ssiection indices
Advisors: A-M Dberholster & F Wenner

Michael Luttig

Characterisation of a otrus frisisza Cclostarovinus
populdtion which inler=res with Huanglongbing
infaction

Advisor: BD Wingfieid

Lesesse Beyene

Genetic giversity in maize inbregs and s asscciation
with test cross performances, combining ability and
heterosis

Advisors: A-M Oberholster, K Pixely & T Afniyie
Wilma du Plooy

Food safety In fruit crops

Advisors: L Korsten & L Anshich

Elizabeth de Jager

Pastharvest quality standards in the South African litchi
industry

Advisors: L ¥orsten B FC Wehner

Prem Govender

Impact assessmaent of soil pests affecting the
establishment of wattle, sucalypts and pine seadlings
I South Africa

Advisors: M1 Wingfield & C Scholtz

Dean Oelofse

Molecular approaches towards anthranose resistance in
lupins.

Advisors: [ Dubery & D SBerger

Ezanne Swanepoel

Mapping disease resistance in segregating bread wheat
populations

Advisors: A-M Doerhoister & MT Labuschagne

Current MSc students
Inge Maritz

A novel strategy for engmncering funga! ressiance
Advisor: D Berper

Edzard Grimbeek

Management strategies for panama wilt disease of
banana in South Africe

Advisers: A Viljoen, TA Coutinho & M2 Wingfigia
Nonnie Geldenhuis

Studies on fung! associated with dying Schizplobium
parahybrum n Ecuador

Advisors: M] Wingfizlc & 1 Roux

Oliver Dickens

Somatic embryogenesis in the P eliottid x P. canbiae
hybrid

Advisors: A-M Oberholster & € Bornman

Lieschen Bahlmann

Russian wheat aphid (Diurophis noxig) induced gene
axpression

Advisors: A-M Dberholster & P Govender

Ronelie Koekemoer

Induced gens expriéssion in Plnus patuld in respanse o
OsMOlic siross

Advisors: A-M Oberholster & 50 Wingfieid

Wayne Rathbone

Development 2and assessment of
curmiouium for high school scholars
Advisors: 30 Wingfield & MJ Wingliaid
Wilhelm de Beer

The octwrence of Ophiostomatoid fungi an wood and
WoOd products in South Africa

Advisors: MI WingSeld & 8D Wingfiaid

Anton Jordaan

Molecuiar manipulation of roses

Advisor: A-M Obsrholster

Rodrigo Ahumada

Dissases of commerdal plarrations in Chile

Advisor: MJ] VWingfisld

Irene Barnes

Papulation, isxonomic and phylogenetic Studies on
Ceratocystis firmbrala

Advisors: MI Wingfield, J Roux & BD Winghield
Raksha Bhoora

Genetic tren=formation of Evcalystus clones

Advisors: BD Wingfisld & M] Wingfield

Brenda Buthelezi

Population study on a Cylindrocladivm sp. associated
with Fucalvptus in South Africa

Advisors: TA Coutinho, O Prefsiy, M3 Wingfield & PW
Crous

Veleshinie Govender
Evaluating biclogical control
posthiarvest desase control
Advisor: | ¥orsten

Wilma Havenga

Mode of action of Bacillys subtilis as biocontral agent of
postharvest dissases of avocado

Advisor: L Korsten

Ronald Heath

Disesse of Myrt=r=ous and Melatstomataceous hosts
Advisors: ™I Wingh=ic & J Roux

Brett Hurley

Spedes oomposiion, pathogen interactions and
managemant of fungus gnats in forestry nurseries
Advisors: 7. Govender, M] Wingfield & TA Coutinho
Gavin Hunter

Mycoccphaerslly leaf blotch of Evcalypius in South
Africe

Advisors: ™I Wingfield, I Roux, TA Coutinho & PW
Crous

Begashaw Leulseged

The potential of rhizospherse micoflora in the
biocontrod of roof rot and growth enhancement of
lettuce [Laefuca satfva)
Advisors: | Korsten,
Shilo Loots
Genetic resistance to the Auwssian wheat aphid in

whest Pl 202504

Advisor: A-M Dbsrholster

Karin Louw

Antimicrobiz! activity of South African bulbous plant
extracts to control selacted pathogens

Advisors: L. Korsten & T Regnier

bistechnoiogy

systems for mango

Wehner & N Labuschagne
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Lerato Matsaunyane

Isolation and charactenzat:on of the apps=
polygalacturonass inhibiting protein 2 gene pop 2

from apple and Investigation nfo [he protees’
antfungal activity

Advisors: D Berper & O Oelofse

Awelani Mutshembele

Development of 2 DNA based dentification Iechnigue
for Fussrium circinstum

Advisors: BD Wincfield & M) Wingfield

Grace Nakabonge

Diseases asseciated with plantation forestry in Uganda

Advisors: I Roux, TA Coutinho & M) Wingheld

Marie Onanena

evelopment of a DNA marker for apiotic stress
resistance from grasses

Advisor: K Kunert

Anneke Prins

The role of cyskating in plants in response o abiotic
stress

Advisor: K Kunsrt

Hendrik Sithole

Integrated pect management of the banane wesvil,
Cosmopoltes sordidus in South Africa: & oritical
review of the literature

Advisors: F Govender & A Vilioen

Carlos Rodas

Dissases of piantation forest trees in Colombea
Advisors: M1 Wingfiald, ] Roux, TA Coutnho & B
Slippers

René Jacobs

Charecterisation =nd identification of Borpocohaard
spp. from mznoa n South Africa

Advisors: | Kossten, MI Wingfielo & B Slippers
Stephan Honibal

Biocontro!l of Faise Codhng Moth, Cryplophiebis
leucotreta (Meyr.) (Lepidoptera: Tortnicidae)
Advisors: P Govender & A Schogman

Mashudu Silimela

Alternative methods for preventing pre and
post-harvest diseases and sunburn on mango fruits
Advisor: L Korsten

Franco du Preez

Generic response upon infestation with the Husslan
Wheat Aphig

Advisor: A-M Cbarholster

Karen Surridge

Banana =af disesses in South Africa

Advisors: A Vijoen & F Wenner
Dirk Swanevelder

A population =tudy on he
microsatellite markers
Advisors: A-M Oberhoister & BE van Wyk

Mariette Truter

Epideminiogy and control of tlack sowf =nd stem
canker of polatnes

Advisor: FC Wehner

Busi Tshabalala

Population and psthogenicity studies of [sciodipiodia
thepbramae in Sguth Africa

Advisors: TA Coutinho, MJ Wingfiels & W de Beer
Juan Vorster

Auxin induced ONA  methylation chenges during
somalic embryogenesis

Advisor: K Kunert

penus Ciss  wsing

Mapula Julia Domola

Survey, indexing and sevological detecton of sweet
patato wruses it South Africa

Advisors: TAS &veling & G Thompson

Alan Hall

Food safety and gualty assurance for hydroponic
vepeisble produchon SYSIEMS and Sem-processng
pants

Advisor: L Korsien

Tessa Bandounas

Infection studies an white rust of sunflower

Advisors: TAS Aveiing & 4 Viljoen

Americo Uaciquete

Epldemiciogy, control and germplasm screening for
pawdary riidew, Oidium anacardl, on cashew 'in
Mozamblgue

Advisors: L XKorsten & TAS Aveling

Anton Fourie

Mechanisms of resistane in Cirus roofsfocks 2gainst
fungal pathogens

Advisors: N Lsbischagne, Z Apostolides & D Barger
L Stander

Cultural practices for tha coatrol of bacterial wiit of
potats

Advisors: P Hammas § L Korsten

Lara Mansfield

The beoeconomics and control of scarsimend pests
attacking miland sugarcang and forestty in
Kwalubu/~Nata

Advisor: = Govendsr

Current MSc Agric/MInstAgrar
Students

Wilma van Broekhuizen

Detection snd suporession of Ralstoma solanacearum
causal agent of potate bacterial wilt in naturally
infested =oll

Advisors: L Korsten & 2 Hammeas

Margareth Schoeman
Comparative studies an Dothioraila on avocado
Advisors: | Korsten & G Swart

4™ Year and Honours students

Hein van Geuns (2000)
Dirk Swanesvelder (2000)
Brett Hurley (2000)

Lerato Matsaunyane (2000)
Karen Surridge (2000)
Juan Vorster (2000)

Wiima van Rensburg (2000)
C Aldous (2000)

Tharina Bird (2000)

Franco du Preez (2000)
Lorenzo Lombard (2001)
Gerda Vermesulen (2001)
Kobus de Wet {2001)
Leylani Grobfer (2001)
Susan Groenewald (2001)
Barbara Nel (2001)



Deshni Pillay (2001)

Gladys Ramotshodi (2001)
Besrat Tesfagiorgis (2001)
Andrew Gallahger (2001)
Jenny Smith (2001)

Thute Maria Matshololo (2001)

Student Assistants

Lorenzo Lombard (2000)
Shalati Shiburi (2000)
Rene van Zy! (2001)

Overseas Visitors

Prof Gerry Adams, Dept of Plant
Pathology, Michigan State University, USA
Dr John Taylor, University of California,
Berkley, USA

Dr A Elghaanth, USDA, USA

Dr Orlando Petrini, Boerincer Engelheim,
Switzeriand

Dr Luis Fernando Orsorio,
Colombi=a, Colombia

Dr Iner Tomerup, CSIRO Division of
Forestry and Forest Products, Ausiralia

Dr Ken OId, CSIRD Division of Forestry and
Forest Products, Australia

Dr Ruth Frampton, Director Forestry
Safety, Ministry of Agricultural and Forestry,
New Zealand

Mr Fernando Montenegro,
Forestal, Equador

Prof James Dale, Director of Research,
Queensland University of Technology,
Brisbhane, Australia

Dr Suzy Bentley, Research Officer, CRC
for Tropical Plant Protection, Brisbane,
Australia

Dr Julio Hernandez, Project Director,
ICIA, Tenerife, Canary Islands

Prof Shin-Chuan Hwang, Director, Taiwan
Banana Research Institute, Fingtung,
Taiwan

Dr Jean-Yincent Escelant, Coordinator of
research of PROMUSA, Montpellier, France
Dr Phiilip Prior, INRA, France

Dr Emile Frison, Director-General of
INIBAP, Montpellier, France

Dr John Thomas, QDPI, Australia
Prof Daniel Robinson,
Hardwood Research Cooperstive,
Carolina State University, USA

Carton de

Fundacion

Director:
MNorth

Recent Graduates
PhD

Karin Jacobs (2000)

& mpnographic study of the genus Leptogrepnwm
sdvisor: MI Wingfield

Co-advisors: PW Crous & BD Wingfield

Emma Steenkamp (2001)

Molecuiar taxagnomic studies of selected species in the
Gibbereliz fufikurol complsx

Advisor: BD wWingfield

Co-advisors! TA Coutinhg, Ml Wingfield & WFO
Marasas

Cousins Gwanama (2000)

The heterobic patterns of frult yield and quality of
Cucurbita maschata using RAPD genetic markers and
combing ability estimates

Advisar: A-M Oberholster

Henk Smith (2001)

A comparison of the biology and taxonomy of
Botryosphasria dothidea and Sphaerogpsis sapinea in
Scuth Africa

Advisor: MI Winofisig

Co-advisors: TA Coutinhia, PW Crous & BD Wingheld
Percy Chimwamurombe (2001)

Mewcular plant-pathogen interactions with specal
referents o Ducalypius grandis polycsischronase-
nhibiting protemns and fungal polygslachronases
&dvisor; BD Winghield

Co-agvsors: M1 Wingfieid & A-M Oberhgister

MSc/MSc Agric/MInstAgrar

Riana Jacobs (2001)

The genus Phizgfocegnald - a taxonamic study
Agvisor: M1 Wingfield
Co-Advisor: K Jacobs

ME Coetzer (2000)
A malecular systematic
Enceghalsrtos

Advisor: 11 Spies
Co-advisors: A-M Oberholster & P] Vorster

Quenton Kritzinger (2001)

Storage fungi and mycotoxing associated with cowpea
Advisgr: TAZS Aveling

Co-adwvisor: WFD Marasas -

Jo-Mari Lottering (2001)

[gentification ang characterization of markers linked o
the lea¥ nest resistance gene Ld ]

Advisor: A-M Cherhoister

Ce-advisor: 1 Kloppers

Noélani van den Berg (2001)

A new diszase of cowpea caused by Afernania cassiae
Agvisor: TAS Aveling

Co-Advisor: S Venter

Christian Troskie (2001)

Identificstion and characterization of markers linked to
the leaf rust resstance gene Lr37

Advisar: A-M Oberholster

Barend Henning (2001)

Agrncultural recyching of sewage sludge for mdze and
pats cultivation
Advisor! HG Spyman

study of the genus
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Co-advisor: TAS Aveling

E Botes (2001)

Molecular characterizapon of toxin-produling =nd no™
toxin producing strains of Microcy=tis aervgwnss
Advisor: U Groobelaar

Co-advisor: A-M Oberholster

Albé van der Merwe (2000)

Population diversity studies on the Eucslyptos cenker
pathogen, Cryphonccing cubensic

Advisor: BD Wingfieid

Co-Advisor: M1 Wingfield

Jackie Doyle (2001)

Petermining gene flow, linksge and parenial
contribution in Pinug elliotty x Pinus caribaez hybncs
Advisor: A-M Oberholster

Co-advisor; BD Wingfield

Juanita de Wet (2000)

Population diversity studies on the pine gathogen
Sphaeropsis sapinea

Advisor: M3 Wingtield

Co-Advisors: TA Coutinho & B0 Wingfisia

Marieka Venter (2000)

A taxonomic ovaluatioh of the Eucalyphus canker
pathogen, Endorhia gyross

Advisor: M3 Wingheld

Co-advisors: TA Coutinha & 8D Wingfeid
Apollinaire Adandonon (2001)

Damping off of cowpea n Benin and South Afrca
Advisor: TAS Aweling

Co-advisor; N Labuschagne

Christi Burger (2001)

Tolerance of citruss motstocks to root pethogens
Agvizor: N Labuschagne

Co-adwisor: FC Wehner

Erika Auret (2001)

Integrated contro! of postharvest disesses of citrus
fruit

Advisor: L Korsten

Co-Advisar: FC Wehner

Lise Stander (2001)

Cultural practices for the comtrol of bacteral wilt of
potato

Agvsgr: P Rammes

Co-Advisor: L Horsten

Nomphelo Gantsho (2001)

Comparison of  JXanifomonas Campesins pv.
mangiferae-ngicae from  mango growing =meas n
South Afica

Adwisgr: L Horsten

Co-Adwveor: G Swart

Kgabo Matlala (2001)

Epigemialogy =nc getection of Erwinia on potatoes
Advisor: L Korsien

Prestigious NRF Bursary Holders

Henriette van Heerden (neé Britz)
Martin Coetzee

Eduard Venter

Lynelle van Emmenes (nee Lacock)
Marinda Visser

Marieka Ventar

Noéiani van den Berg

Aaron Klug Scholarship

Juanita de Wet

Mellon Foundation Grants

Robert Mokgatla

Ntsane Moleleki

Bongani Maseko

Martin Coetzee

Bernard Slippers

Jacquie van der Waals (neé Smith)
Eduard Venter

Albé van der Merwe

Lynelle van Emenes (neé Lacock)



MANAGEMENT

Management Committee

Professor MJ Wingfieid

Professor BD Wingfiald

Professor K Kunert

Assoc. Professor L Korsten

Assoc. Professor D Berger

Assoc. Professor A-M Oberholster

Assoc. Professor TAS Aveling

Assoc. Professor TA Coutinho

Dr A Viljoen

Dr N Labuschagne

Dr J Roux

Dr C Preisig

Mr P Govender

Bernard Slippers (Postgraduate student representative 2000)
Eduard Venter (Postgraduate student representative 2001)

Advisory Committee

Professor R Crewe, Dean of the Faculty of Natural and Agricultural Sciences

Professor H Huismans, Head of the Dept of Genetics

Professor TE Cloete, Head of the Dept of Microbiology & Plant Pathology

Professor A Neitz, Hzad of the Dept of Biochemistry

Assoc. Professor M Meyer, Head of the Dept of Botany

Professor P Hammes, Head of the Dept of Plant Production

Professor C Scholtz, Head of the Dept of Zoology & Entomology

Professor FIC Swanepoel, Head of the Postgraduate Schoo! for Agriculture & Rural
Development

FABI Management Committee

Board of Control

Ms L Bethlehem, Chief Director, Dept of Forestry and Water Affairs

Dr M Qhobela, Chicf Director of Tertiary Education, Naticnal Dept of Education

Dr C Seele, Chairman of NCT, Vice-President of the Scuth African Wattie Growers Union,
Director of CTC

Mr M Edwards, Executive Director, Forest Owners Association

Prof T Erasmus, Vice-Rector (Ressarch)

Prof R Crewe, Dean of the Facuity of Natural and Agricultural Sciences

Prof M) Wingfield, Director of FAB]
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