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Executive Summary 

The ring nematode, Criconemoides xenoplax (Raski, 1952) Loof & De Grisse, is described as a 
migratory ectoparasitic nematode that feeds entirely on the roots of plants, mainly those of woody 
perennials. The ring nematode is regarded, worldwide, as a significant pest in stone fruit orchards 
and vineyards, and it has become a common soil pest in South African production areas. To 
determine the distribution of the ring nematode, a survey was conducted in grapevine and stone 
fruit production areas, in both the Western and Northern Cape provinces. Nematode specimens 
collected during the study were characterised morphometrically and molecularly to determine the 
ring nematode species present in the areas. Soil samples were obtained from randomly selected 
farms, with additional data acquired from the diagnostic laboratory, Nemlab (Klapmuts, Paarl, 
Western Cape province), being investigated in relation to ring nematode occurrence in soil 
samples from the stone fruit and grapevine areas.  

After DNA characterisation of the Internal Transcribed Spacer (ITS) region and the study of the 
morphology of the ring nematodes collected, the most abundant ring nematode species present 
in the stone fruit and grapevine production areas was concluded to be C. xenoplax. Another 
unknown species of ring nematode was recovered at a single site during the course of the study. 
Criconemoides xenoplax occurred in 100% of the soil samples obtained during the survey, with 
nematode numbers ranging from 20 to > 2000 individuals per 250 ml of soil. Criconemoides 
xenoplax infestation in South Africa shows similar trends, as have been observed globally, 
demonstrating its importance as an economically significant pest. It is, therefore, essential to 
develop alternative management options to minimise the amount of damage incurred, and to 
manage C. xenoplax in the areas concerned, to sustain production.  

Control of the ring nematode is difficult and is highly dependent on the use of chemicals. 
Alternative, more sustainable and eco-friendly management options, such as the use of resistant 
rootstocks in the grapevine and stone fruit industries, have become common practice. Six 
commercially available grapevine rootstocks were assessed for their susceptibility to C. xenoplax 
in a glasshouse pot trial. Additional data, from routine grapevine soil samples analysed by 
Nemlab, were used in conjunction with the glasshouse trial data. Grapevine rootstock 
susceptibility in the glasshouse was evaluated by taking into account the reproductive factor (RF), 
and the nematode numbers recovered in the soil of the different vine rootstocks. The results of 
the glasshouse trial indicated significant differences in grapevine rootstock susceptibility to C. 
xenoplax. Ring nematode numbers were recorded to be highest on the rootstock 110 Richter for 
both trials conducted in the glasshouse, whereas rootstocks 1103 Paulsen and 140 Ruggeri 
performance remained similar in both trials. Contrasting results were recorded between the 99 
Richter and Ramsey rootstocks in the two trials, with Ramsey showing higher tolerance than 99 
Richter in the first trial, yet a lower tolerance than 99 Richter in the second trial. The data analysed 
from Nemlab samples showed that the mean number of C. xenoplax were generally higher from 
the field samples evaluated during the study. Further studies are required examine different 
rootstock tolerance or resistance to C. xenoplax. To do the above, however, a reliable source of 
C. xenoplax cultures needs to be available for future studies as well a glasshouse facilities.  

In addition to its preferred hosts, being grapevine and stone fruit, C. xenoplax has also been 
recorded on a variety of other plant species. Five annuals, specifically tomato (Lycopersicon 
esculentum), lettuce (Lactuca sativa), mint (Mentha), carnation (Dianthus caryophyllus), white 
clover (Trifolium repens), and sweetcorn (Zea mays var. saccharata), were investigated in a 
glasshouse trial. The investigation was conducted to determine whether a monoxenic C. xenoplax 
population could be cultured en masse on these alternative hosts, thus providing a more 
successful and rapid method of culturing the nematodes for future use. Criconemoides xenoplax 
was used to inoculate the host plants selected six weeks after replanting the seedlings, where 
after the plants were left for a duration of seven weeks to allow for nematode reproduction. None 
of the annual hosts tested during the trial were considered a suitable host for the nematode, as 
no increases in the population were observed for the duration of the trial. As the RF values 
calculated were all > 1, using these annuals as an alternative option to culture C. xenoplax is not 
a viable option for future experiments. The use of grapevine and stone fruit plants should, as a 
result, remain the primary hosts for the sustained ring nematode populations in culture, with 
grapevine being the preferred host.  
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To conclude, C. xenoplax is a significant nematode that requires more research in South Africa. 
Doing so would enhance the understanding and amount of knowledge pertaining to the biology 
of such an economically important pest, as well as promoting the understanding of future host 
damage and plant resistance. The above mentioned will be critical for the employment of efficient 
control methods to manage nematode populations in the future. The amount of chemical 
application needed to control this nematode, is to the detriment of soil health expectations for the 
future. The search for tolerant and resistant rootstocks in both grapevine and stone fruit will be 
the way forward in the control of ring nematode. Samples from Nemlab indicate that vineyards 
and orchards with zero ring nematode occurrence do exits as well as those with incredibly high 
numbers of ring nematode. These extremes should be investigated, in terms of their general 
environmental conditions and current management practices to find solutions to deal with 
situations of massively high ring nematode numbers, other than chemical contorl. 

Problem identification and objectives 
The overall aim of the current study was to obtain basic information on the ring nematode 

complex in deciduous fruit and vineyards, by means of addressing the following objectives: 

1. To undertake a survey of ring nematodes found in stone fruit and grapevine production 

areas, and to determine the occurrence of morphological and molecular differences between 

the different populations. To analyse the information obtained from commercial samples, 

with regard to ring nematode recovery, and its association with stone fruit and grapevine.  

2. To evaluate five different commercial grapevine rootstocks for their susceptibility against 

C. xenoplax in a glasshouse experiment. 

3. To test alternative host plants for C. xenoplax mass culture purposes. 

 

Work plan (materials and methods) 

1. Distribution of ring nematode species in the western and northern cape provinces, 
and their morphological and molecular characterisation  

Survey 

A survey was carried out to determine the distribution of C. xenoplax in soils obtained from 
randomly selected stone fruit orchards and vineyards throughout the Western and Northern Cape 
provinces (Fig.2.1). A single block was selected for sampling per farm. The selected block was 
then divided into four quadrates, and a total of five randomly selected trees/vines being sampled 
in each quadrate, with a total of 20 trees/vines being sampled at each site.  

Soil was collected 30 cm away from the base of the tree, at a depth of approximately 20 to 30 cm. 
Approximately 1 kg of soil was collected at each sampling site. Sampling was carried out 41  

in spring and summer. Each soil sample was placed in a plastic bag and labelled with the relevant 
information (i.e. rootstock, sample date, fruit type, cultivar, and sampling area). The samples were 
then placed in a cool box, and transported to the laboratory for further analysis.  

Nematode extraction  

Nematodes were extracted using the sugar centrifugation and flotation method developed by 
Jenkins (1964), which relies on the specific gravity of nematodes to separate them from soil and 
organic debris. After using water in the centrifugation process a suspension of organic matter with 
a specific gravity of <1 g cm−3 will stay and can be thrown out. The process allows for the rapid 
extraction of both living and dead nematodes from a sample (Marais et al., 2017). Afterwards, 
centrifugation in a sugar solution allows the nematodes to remain in suspension. The suspension 
containing the nematodes were then transferred to a 38-μm – aperture sieve and the nematodes 
retained on the sieve, were washed into a beaker containing distilled water 42 for further analysis. 
Minimising the exposure of the nematodes to the sugar solution, to decrease and prevent osmotic 
stress, is important (Marais et al., 2017)  

Analysis of results from Nemlab  
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Results from the grapevine soil samples, analysed during 2015 by a diagnostic nematode 
laboratory, Nemlab, near Klapmuts in the Western Cape province, were mined for data regarding 
rootstock and numbers of ring nematode. Only samples with complete information were used in 
the analysis. The nematodes were extracted from the soil samples using the same technique 
(Jenkins, 1964) as was used for all the extractions in the current study.  

The results were analysed and classified according to the following criteria; zero for the complete 
absence of nematodes; low to mild when 1 to 200 ring nematodes per 250 ml of soil were found, 
and high to severely infected when 200 to 1000 ring nematodes were found.  

Nematode enumeration  

The nematode suspension was left for 24 h to settle to the bottom of a 20-ml beaker, after which 
the top water was siphoned off to a volume of 20 ml. The nematodes were brought into suspension 
by means of bubbling air through the water, using a fish pump. The nematode densities for each 
sample were then determined by means of counting the nematodes present in the 2 × 1 ml 
suspension, using a Peter’s slide with a light microscope at 40 times magnification. The average 
of the two readings for each sample was multiplied by 20 to obtain the nematode numbers present 
in the 20 ml of suspension. The reproduction factor (RF) was then calculated by means of dividing 
the final population of C. xenoplax, which was obtained by multiplying the total nematode count 
by the total volume of soil in the pot, by the initial 71 population (Rf/Ri). The value was used to 
determine the resistance of the plants to ring nematode, with a low RF value, or a value of <1, 
indicating a poor host, or non-host, status. Conversely, a high RF value indicated a good host 
status.  

Characterisation of C. xenoplax  

Morphology  

A total of 30 to 40 ring nematodes per sample were picked from each sample, with the aid of a 
dissection microscope and a pin vice handling tool. The nematodes were then placed in a glass 
cavity block containing a small amount of distilled water. To prepare the permanent slides, the 
Seinhorst’s rapid technique (Seinhorst,1959) was used. To fixate the nematodes, water was 
removed using a syringe, and it was replaced with heated FAA solution (6 ml 40% formaldehyde, 
1 ml acetic acid, 20 ml 96% ethanol, and 40 ml distilled water) (80°C). The container was then 
placed in a glass Petri dish, where it was kept at room temperature for a period of 3 to 4 days. 
The nematodes were then further processed to 100% glycerol. The processing was done by 
means of removing the FAA and replacing it with Seinhorst I (20 parts of 96% ethanol, 79 parts 
distilled water, and one part glycerol). The cavity block was transferred to a small desiccator with 
alcohol in the bottom, which was maintained at a temperature of 45°C for 2 to 3 days for the water 
in the nematodes to be replaced by alcohol. The specimens were then submerged in Seinhorst II 
(5 parts glycerol, and 95 parts 96% ethanol), and the cavity block was then transferred back into 
a glass Petri dish, and placed in the oven to replace the alcohol in the nematodes with glycerol. 
Once the process was 43 complete, the nematodes were ready for permanent mounting on glass 
slides. This was done by placing a drop of dehydrated glycerol in the centre of the slide, 
whereupon five nematodes were transferred to the drop, and lightly pressed down to the bottom 
of the drop. The nematodes were lined up close to each other in one direction, and a coverslip 
was placed in position. The prepared slide was placed on a hot plate to allow the paraffin wax 
rings to melt. Once melted, the edges of the coverslip were sealed using glyceel, and the slide 
was labelled. After examining the nematodes from each sample under the microscope, they were 
characterised both morphologically and morphometrically. For morphometrical measurements, a 
Zeiss research microscope (Leica DM2000) fitted with a camera (Leica DFC295), a computer, 
and LAS 4.0 live measuring software was used.  

Molecular analysis  

Ten individual nematodes were picked from each of the samples, with them being individually 
used for the molecular analysis. The nematodes were individually placed in 10 μℓ lysis buffer (50 
mM MgCl2, 10 mM DTT, 4.5% Tween-20, 0.1% gelatine, and 1 μℓ proteinase K, at 60 μg m-1) on 
the side of an Eppendorf tube, after which each nematode was cut into pieces with the aid of the 
sharp side of a sterile insulin needle. The Eppendorf tube was then placed at -80°C for a minimum 
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period of 15 min. For the DNA extraction, the tubes were then incubated at 65°C for 1 h, and at 
95°C for 10 min, in order to lyse the cells completely, as well as to digest the proteins. The tube 
was cooled on ice and centrifuged at 11 600 g at 10°C for 2 min. The DNA was then collected 
and stored at -20°C for further PCR.  

The PCR primers used to amplify the ITS rDNA region, including the ITS1, 5.8S and ITS2 
ribosomal genes, as well as short parts of the 18S and 28S ribosomal regions, were TW81 (5’- 
GTTTCCGTAGGTGAACCTGC-3’) and AB28: 5’- TATGCTTAAGTTCAGCGGGT-3 (reverse) 
(Hominick et al., 1997). The final reaction volume was 25 μℓ. The cycling conditions were as 
follows: denaturation at 94°C for 20 sec, annealing at 50°C to 55°C for 30 sec, with an extension 
at 72°C for 45 sec, with all conditions being repeated for 35 cycles. A 2-min incubation period at 
72°C followed the last cycle, to complete any partially synthesised 44 strands. The PCR product 
was then run on 1.5% agarose gel in a 1 × TBE buffer, and visualised by means of ethidium 
bromide staining.  

The post-PCR purification was undertaken using the NucleoFast Purification System (Macherey-
Nagel, Waltham. Massachusetts, USA). Sequencing was performed with the BigDye Terminator 
V1.3 sequencing kit (Applied Biosystems), followed by electrophoresis on the 3730 × 1 DNA 
Analyser (Applied Biosystems, Foster City, California, USA) at the DNA Sequencing Unit (Central 
Analytical Facilities, Stellenbosch University). The forward and reverse sequences generated 
from the ITS region of the 18S rDNA gene were aligned using CLC Main Workbench (ver. 7.3.3), 
and compared with sequences available on the GenBank (NCBI). Further alignment was done 
using ClustalX 2.1 (Thompson et al., 1997). The distance analysis of closely related sequences 
was conducted in MEGA5 (Tamura et al., 2011).  

Analysis of diagnostic samples  

Results from the stone fruit and grapevine samples analysed during 2015, by a private diagnostic 
nematode laboratory, Nemlab, near Klapmuts in the Western Cape province were mined for data 
regarding the distribution and density of the ring nematodes in the different production areas. The 
nematodes were extracted by Nemlab from the soil samples using the same technique (Jenkins, 
1964) as was used for all the extractions in the current study.  

2. Susceptibility of commercial grapevine rootstocks to the ring nematode, 

Criconemoides xenoplax  

Glasshouse trial 

A glasshouse trial was performed to evaluate the susceptibility of five commercially used 
grapevine rootstocks to C. xenoplax. The rootstocks used in the trial included Ramsey, 1130 
Paulsen, 140 Ruggeri, 99 Richter and 110 Richter and sterilised soil which contained no plants 
was used as the control.  

The trial was conducted throughout the months of December to May, during which time the 
temperature range was kept at 25-26°C. Once inoculated, the potted plants in the glasshouse 
were arranged in a completely randomised design. A total of 15 plants of each rootstock was 
used. The plants were inoculated 2 weeks after being transplanted. The grapevine plants were 
inoculated by means of adding 100 g of soil infected with C. xenoplax to each vine, after which 
the pots were watered to allow for the downward movement of C. xenoplax to the roots.  

The plants were left in the glasshouse for a period of 6 months, after which they were removed 
from the pots. The soil and fine roots were placed in a plastic bag after shaking the plant to release 
soil from roots. Criconemoides xenoplax was extracted by means of processing 250 g of soil per 
sample, using the sugar flotation and centrifugation method (Jenkins, 1964).  

Source of nematode inoculum  

The source of nematodes used for the experiment was obtained from pure cultures of C. xenoplax 
populations, which were maintained on the peach rootstock Atlas, which was maintained in the 
glasshouse at the ARC Infruitec-Nietvoorbij facility in Stellenbosch. The rootstocks used were 
grown in 5-L pots in a high-temperature-controlled glasshouse. A soil auger was used to take a 
100 ml soil sample, from between the roots of each of the 15 plants. The nematodes collected 
from the samples were extracted using the sugar flotation technique (Jenkins, 1964), with the 
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number of nematodes then being determined. From the 15 pots sampled, the pot with a nematode 
population closest to 1000 nematodes per 100 ml soil was selected. After removing the peach 
tree selected from its pot, all the soil adhering to the roots was shaken off and thoroughly mixed 
on a plastic bag. A glass beaker of 100 ml of infected soil was used as inoculum for the trial. After 
inoculation of the grapevine plants, ten 100-ml beakers of soil were kept separate and washed 
individually, to determine the actual number of nematodes used in the initial inoculum.  

Grapevine preparation  

Rooted grapevine cuttings approximately 4 months old were obtained from the Vititec nursery, 
Paarl in the Western Cape province of South Africa. In a glasshouse at Infruitec-Nietvoorbij, 
Stellenbosch, the plants were transplanted into 2-L plastic pots containing sterilised soil mixture, 
consisting of fine bark and river sand with a 2:1 ratio respectively, and with a pH of 6-6.5. The 
vines were left for a period of 2-3 weeks to settle, before inoculation was done with C. xenoplax. 

3. Culturing the ring nematode, Criconemoides xenoplax, using annual hosts  

Source of inoculum  

The source of inoculum used in the experiment was obtained from soil containing monocultures 
of the ring nematode, maintained on the peach rootstock Atlas, which was grown in 5-L pots in 
a high-temperature-controlled glasshouse. A 100 ml soil sample was taken, using a soil auger, 
between the roots of each of the 15 plants. From each of the samples collected, the nematodes 
were extracted by using the sugar flotation technique, whereupon the number of nematodes 
was counted. From the 15 pots sampled, the pot with the number of nematodes closest to 2000 
nematodes / 100 ml soil was selected. Upon removing the peach tree from the pot, all the soil 
was shaken from the roots and thoroughly mixed. A 100-ml glass beaker was used as inoculum 
for the trial. Ten 100-ml beakers of soil were kept separately and washed individually, to 
determine the actual number of nematodes used as the initial inoculum.  
GLASSHOUSE A glasshouse trial was performed to evaluate the host suitability, and possible 
culture varieties, for the rearing of C. xenoplax for purposes of mass production. Five different 
annual plants were used in the trial, including lettuce (Lactuca sativa) var. Great Lakes, tomato 
(Lycopersicon esculentum) var. Moneymaker, carnations (Dianthus caryophyllus), mint (Mentha), 
sweet corn (Zea mays var. saccharata), and white clover (Trifolium repens). All the plants were 
grown from seed in steam-sterilised soil for a period of 7 weeks.  

glasshuse trial 

The trial was conducted in a glasshouse at Infruitec-Nietvoorbij, Stellenbosch, Western Cape 
province of South Africa, where the temperature range was kept at 25-26°C, with a humidity of 
50%. After 6 to 7 weeks, the plants were transferred to 2-L pots, containing a sterilised soil 
mixture, consisting of fine bark and river sand, in a 2:1 ratio respectively, and with a pH of 6 to 
6.5. Once potted, the plants were arranged in a completely randomised design in the glasshouse. 
A total of 15 plants per host was used, and pots with soil only were included as the control in the 
trial. Plants were inoculated two weeks after transplanting, with the known number of nematodes 
being approximately 855 individuals per plant. The plant hosts were 91 inoculated by means of 
adding 100 g of soil infected with C. xenoplax to each plant. The pots were then watered, to allow 
for the downward movement of C. xenoplax to the roots.  

After 7 weeks, the plants were removed from the pots, and the soil and fine roots were placed in 
a plastic bag, by means of shaking the plant to release soil from the roots and ring nematodes 
were extracted as before  

STATISTICAL ANALYSIS  

The results from the glasshouse experiment were analysed using STATISTICA (ver. 13.2). The 
mean number of ring nematodes obtained from the Nemlab samples and the glasshouse samples 
was analysed using analysis of variance (ANOVA), while the descriptive statistics, in the case of 
Excel, were used for the different rootstocks, and for the severity of infection recorded in the 
diagnostic samples. The data obtained from the survey and the diagnostic laboratory Nemlab 
were analysed by means of a one-way ANOVA detect the variances in C. xenoplax numbers 
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recorded in the different production areas sampled. The different characteristics measured were 
analysed using STATISTICA (ver.13.2.). 

 

Results and discussion 
State results obtained and list any industry benefits. If applicable, include a short discussion covering ALL accumulated results 
from the start of the project.  Limit it to essential information only. 

1. Distribution of Criconemoides xenoplax species in the Western and Northern Cape 
provinces, and their morphological and molecular characterisation  

Please refer to thesis 

2. Susceptibility of commercial grapevine rootstocks to the ring nematode, 
Criconemoides xenoplax  

Please refer to thesis 

3. Culturing the ring nematode, Criconemoides xenoplax, using annual hosts  

Please refer to thesis 

Results and discussion 

From the data collected and analysed during the current study, it is apparent that the ring 
nematode, Criconemoides xenoplax, has become an increasingly common and significant pest 
in the stone fruit and grape industries in South Africa. The phenomenon has also been recorded 
by several different nematode diagnostic laboratories in the area. Differences in ring nematode 
densities and distribution were observed between the different production areas sampled, as well 
as between the different preferred hosts tested. Criconemoides xenoplax density and occurrence 
was recorded to be highest on grapevines, followed by plums.  

The soil samples, collected from the respective stone fruit and grapevine production areas in the 
Western and Northern Cape regions, recorded 100% occurrence of the ring nematode complex. 
However, after analysing the morphology and the ITS region of the ring nematodes collected from 
the different regions, all ring nematodes isolated were identified all identified as C. xenoplax. 
However, an unknown ring nematode species was found on pear in the Grabouw area. This latter 
isolate of ring nematode differed with 82% when blasted on GenBank, compared to C. xenoplax, 
with it being only morphologically shorter in body length. The ring nematode numbers varied from 
as few as 20 nematodes to over 3000 nematodes per 250 ml of soil, validating its pest status as 
economically important. The distribution of the ring nematode in South Africa follows trends similar 
to those observed worldwide, in areas experiencing problems with the pest. Thus, the need to 
develop sound management options to control the nematode pest in affected production areas is 
crucial for sustaining the health of the stone fruit and grape industry in South Africa.  

The increased problems associated with C. xenoplax are of great concern to the different 
industries, as the control of the nematode has proven to be a continuous task. Nematicides 
previously employed for ring nematode control have been removed from the market, or their use 
has been severely restricted. The recent move of the grape and fruit industry to more sustainable 
and green agricultural practices has led to the research and implementation of alternative control 
measures to fill the gap left by the restricted use of chemicals. However, no suitable replacement 
has yet been found to manage ring nematode to acceptable levels in infested fields. The above 
will have implications for the drive to the sustainability and health of agricultural soil, as chemical 
control through soil application is currently the only control measure available.  

The use of resistant rootstocks as an alternative method of control has become a favourable and 
common practice for the control of C. xenoplax infestation in orchards and vineyards in South 
Africa. However, the adoption of such an alternative approach is not as effective as is the use of 
chemicals to control ring nematode populations. The data obtained from evaluating six 
commercial rootstocks in a glasshouse for C. xenoplax susceptibility, and additional data from a 
diagnostic nematode laboratory, indicate that there was a significant difference in C. xenoplax 
numbers between the grapevine-rootstocks assessed. The rootstock 110 Richter was recorded 
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to have the highest susceptibility for C. xenoplax, as the highest number of ring nematodes were 
recorded in the soil, compared to the other rootstocks.  

Richter 99 was least susceptible to C. xenoplax, with the above being recorded in both the 
glasshouse trial, and in samples from Nemlab. Ring nematode numbers were generally higher in 
the soil samples obtained directly from the field through Nemlab, compared to those obtained in 
the glasshouse trial. To understand rootstock resistance, glasshouse trials could be replaced by 
microplot studies, to ensure that the rootstocks are exposed to more realistic environmental 
conditions than those to which they would be exposed in the field. Regarding the rootstock 
resistance to C. xenoplax, micro plot studies would provide a more accurate conclusion, as both 
the nematode and rootstock performance would, consequently, be studied under natural field 
conditions. Such a study will help in gaining an understanding of the effects that the multitude of 
biotic and abiotic interactions would have on nematode populations in the field. Current field 
conditions with zero ring nematode should also be investigated in comparison to those with 
exceptionally high numbers in ring nematode, with regard environmental conditions, history of 
cultivation, rootstocks used and general management practices. 

A screening programme for new and current grapevine rootstocks should also, as a matter of 
priority, be implemented against ring nematode. The practice has, for many years, been being 
implemented in the stone fruit industry. Ring nematodes also tend to occur in higher numbers in 
warmer areas, such as in the Northern Cape regions of Kakamas, Blouputs and Augrabies, and 
in the Western Cape region of Worcester, with nematode numbers reaching from 800 to 2100 
nematodes per 250 ml of soil in the respective areas. Thus, climate change might lead to 
benefiting ring nematode reproduction in certain production areas.  

Culturing C. xenoplax en masse has proven to be a challenging task, as the populations 
concerned did not increase in number on the various annual hosts tested. The results obtained 
during the study did not correlate with previous studies testing the host suitability of the specific 
annuals used. Future studies should continue to rear such monoxenic cultures of C. xenoplax as 
grapevine or stone fruit, with the preferred host being grapevine, as the latter have been shown 
in the current study to sustain high numbers of ring nematodes. No other hosts are, thus, currently 
suitable for the culturing of the nematode concerned. Cover cropping in orchards and vineyards 
should also be investigated, as some herbaceous plants have been noted to maintain ring 
nematode populations, and sometimes to act as, a good host for the nematode in the field.  

Only one year of Nemlab data have been analysed in the current study. Data obtained from 
Nemlab and other private companies over a number of years could contribute to the development 
of a large-scale database to help researchers gain enhanced insight into the distribution and effect 
of C. xenoplax in grapevine and stone fruit orchards. The data collected could, furthermore, be 
utilised to show the trends in C. xenoplax density and distribution over the years. Thus, such 
environmental factors as temperature, rainfall, soil moisture, and others could also be studied 
longitudinally, to assess which factors play an important role in ring nematode increases and 
damage over several years.  

To conclude, the ring nematode, C. xenoplax, is a very challenging nematode with which to work, 
and more research needs to be carried out on it in South Africa. Doing so would enhance the 
understanding and amount of knowledge pertaining to the biology of such an economically 
important pest. 
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Complete the following table 

 

  

Milestone 
Target 

Date 

Extension  

Date 

Date 

Completed Achievement 
1. Distribution of the ring 

nematode complex 
2016 2017 2018 

100% infection of samples surveyed for ring 

nematode 

2. Tolerance of different 

grapevine rootstocks 
2016 2017 2018 

110 Richter the most susceptible grapevine 

rootstock 

3. Alternative annual host 

for the rearing of C. 

xenoplax 

2016 2017 2018 
Annual host tested for reproduction of ring 

nematode not suitable 

4.  Journal publication/s – 

final milestone 
2018 2019 2018 Not achieved yet 

 

Accumulated outputs 

 
MSc Thesis: Ring nematode (Criconemoides xenoplax), distribution, characterisation and culture 
methods. 

 

Conclusions 

1. With regard to diversity, all samples analysied from grapevine and deciduous fruit 

molecularly and morphologically were identified as single species C. xenoplax using 

molecular techiques. 

2. With regard to diversity and abundance 100% soil samples from deciduous fruit and 

grapevine were infected with C. xenoplax. 

Technology development, products and patents 

None 

 

Suggestions for technology transfer 

All the soil samples of vineyards and fruit orchards analysed form the different production 

areas were 100% positive for the occurrence of ring nematode. Of the ring nematode 

complex, only C. xenoplax was found in all soil samples. Of the five rootstocks tested 110 

Richter was found to be the most susceptible. It is important that the susceptibility of all 

commercially used grapevine rootstocks, as well as new rootstocks, be tested for their 

susceptibility against ring nematode. However, pots in a glasshouse do not seem to be a 

suitable solution.  The reason therefore is the difficulty with culturing enough nematodes 

and the problems experienced with too much or too little water as well as mechanical 

problems with the glasshouse facilities itself. 

From the routine samples analysed from Nemlab it seems that in certain circumstances 

exceptionally high numbers of C. xenoplax are attained in vineyards and orchards. Chemical 

application does not seems like a sustainable solution or the future. Areas with low numbers 

of ring nematode and those with extremely high numbers of ring nematodes should 

investigated, to find management solutions to keep the numbers of C. xenoplax below the 

damaging level without having to apply chemicals. 
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Human resources development/training 
 

Student level (BSc, MSc, PhD, Post 

doc) 
Cost to Project 

1. MscAgric – March 2018 R200 000 

2.  

 

Publications (popular, press releases, semi-scientific, scientific) 

Odendaal M, Storey SG, Malan AP (2017). A review of the ring nematode, Criconemoides xenoplax, with 
special reference to grapevine and stone fruit. South African Journal of Enology and Viticulture (In prep). 

Popular: The problem of ring nematodes in South African vineyards (In prep). 

Popular: Management of ring nematode in stone fruit (In prep). 

 

Presentations/papers delivered 

1. Odendaal M, Storey SG, Malan AP. (2017). Ring nematode with special reference to it occurrence 
and distribution on grapevine and stone fruit. Symposium of the Nematological Society of Southern 
Africa (NSSA) Durban, 7-11 May 2017.  

2. Conservation Ecology and Entomology Annual Research Day 2017 

 

Total cost summary of the project 
 

 
TOTAL 

COST IN 

REAL 

TERMS 

COST 

 

CFPA DFTS Deciduous SATI Winetech THRIP OTHER TOTAL 

YEAR 1 2015 
 

  R124 880 R41 627 R41 627   
R208 

134 

YEAR 2 2016 
 

  R132 372 R44 124 R44 125   
R220 

621 

YEAR 3 2017 
 

        

  
 

        

TOTAL Total 
 

  R257 252 R85 751 R85 752   R 428 755 

 

 


	Odendaal M, Storey SG, Malan AP (2017). A review of the ring nematode, Criconemoides xenoplax, with special reference to grapevine and stone fruit. South African Journal of Enology and Viticulture (In prep).

