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4. EXECUTIVE SUMMARY 
 
 
Objectives and Rationale 
Plant-parasitic mites are extremely damaging pests with a rapid generation time, high fecundity and 
a tendency to over-exploit their hosts. The diversity of mites in vineyards in South Africa is virtually 
unknown. Surveys have been done with predatory mites and phytophagous mites being recorded, 
but no recent studies focussing on their ecology, pest status and seasonal cycles have been 
collected. The aim of this study was to survey phytophagous and predatory mite diversity and to 
investigate pest status of the plant feeding mites of South African grapevine, including the recently 
introduced, invasive Brevipalpus lewisi. 
 
Methods 
Sampling was done over a two-year period and included four conventional farms found in the 
Winelands region of the south Western Cape, South Africa. Each conventional farm contained a 
motherblock, nursery and commercial vineyard. At each site vine branches were collected on a 
regular basis from November 2016 to April 2018. During the winter months weed and cover crop 
samples were also collected at the conventional farms. Mites were collected from vine leaves with 
a mite brushing machine. Weeds and cover crops were inspected with a microscope and mites 
were collected from them with a fine brush. Mites were slide mounted and identified. 
 
Key Results 
The predatory mite diversity from plant samples was much higher than expected. Eueseius 
addoensis and Typhlodromus praeacutus were the most abundant predatory mites found in the 
commercial vineyards and nursery material with T. praeacutus and Neoseiulus barkeri the most 
common in motherblocks. Brevipalpus species were the abundant plant feeding mites, with 
Brevipalpus lewisi being the most dominant species.In commercial vineyards E. addoensis and T. 
praeacutus were the only predatory mites that were present throughout the entire season. The 
other predators were present for one or two months. Motherblocks and nurseries had sporadic 
occurrences of predators. In all three vineyard types B. lewisi was dominant throughout the year. 
Mites that were found on both ground cover and vines were Tydeus grabouwi (predator) and 
Tetranychus ludeni (plant feeding mite). 
 
Key Conclusion of Discussion 
The findings of this study forms baseline data to develop management strategies to be used in the 
wine industry. Understanding the diversity and seasonal cycles of the mites occurring on grapevine 
will make for better decision making in pest control. Awareness about the importance of the 
different groups of mites and their roles should be raised among nurseries and producers.  Further 
research is recommended into the effect of various cover crops on mite abundances, and how this 
can be used to suppress plant feeding mites. 
 
Recommendation to Industry / Key take-home message 
Based on the predatory mites’ seasonal cycles it would be best not to apply treatments at the start 
of the growing season (November, December) as important predatory mites were most abundant 
during the beginning of the year (i.e. between January and March). These predatory mites are 
important as they tend to provide services like preying on pest mites, as well as being a food 
source for larger predators.The alternate host survey showed there is definite movement of mites 
between ground cover and grapevines.  Predatory mites, for example, overwinter in broadleaf 
weeds, thus ground covers can provide refuges for these beneficial mites. Important to note that it 
was a very dry season, which may have influenced the occurrence of mites. There is a fine balance 
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between applying chemicals for treating a pest without disrupting their natural enemies.  An 
integrated approach is therefore strongly recommended through management of cover crops and 
timing of application of pesticides, including sulphur. 
 
 
5. PROBLEM IDENTIFICATION AND MOTIVATION 
 
Problem Identification 
 
The mite fauna of South Africa is poorly understood, due to a lack of enough researchers working on 
mites, as well as some taxonomic impediments.  This is primarily due to their small size, making this 
group difficult to handle and identify.  There is also the increasing threat of invasive mites occurring in 
vineyards, particularly nursery material, therefore making a comprehensive inventory of mites very 
important.  The aim of this project is to the develop the mite inventory in vineyards from existing 
information; as well as determine basic ecological information on mites, such as seasonality, economic 
status and alternate hosts of dominant mites in vineyards. 
 
 
 
Motivation 
Phytophagous mites (Acari) have been listed as fourth most damaging in terms of pest status in South 
Africa, with 38 known species of pest mites (Moran 1983). Of these, the most important families (falling 
with the 25 most damaging to plants) include the Tetranychidae, Eriophyidae and Eupodidae (Moran 
1983). Meyer (Smith) & Craemer (1999) list 65 pest species of Acari on various crops, with the symptoms 
caused, but do not indicate the economic importance of the species. Updated information is necessary to 
re-assess the economic status of certain species of mites, and include potentially new species.  New 
invasion pathways have been established for mites to enter South Africa and the taxonomic challenges 
have also been highlighted, particularly for vines (Craemer & Saccaggi 2013).  Limited research has been 
carried out on mites in vineyards in South Africa.  One study investigating the seasonal study of mites in 
vineyards found Tetranychus urticae (red spider mite) as the only plant feeding mite, with a seasonal peak 
during January, but being active through the year (De Villiers & Pringle 2007).  Another study determined 
the action threshold for T. urticae in vineyards (De Villiers & Pringle 2008), while certain common ground 
cover plants were identified as suitable hosts for T. urticae and its predators in vineyards, enabling it to be 
active throughout the year. However, the focus of these studies was on table grapes that typically receive 
intensive chemical applications.  This may therefore not reflect the situation in wine grape vineyards, 
where pesticide applications are not that prolifically used allowing a greater diversity of mites to survive.  It 
is also well know that T. urticae has developed resistance to pesticides (Meyer (Smith) & Craemer 1999), 
which may not be the case for other mite species.  The aim of this project is therefore to strengthen our 
knowledge of the mite diversity in wine grape vineyards; establish seasonal population trends and 
determine alternate host plants to target for management purposes.  This research will also indicate target 
species and potentially new species that should be the focus of management strategies.  This project is a 
continuation of preliminary work (initial mite surveys) done in motherblocks and nurseries, funded by 
PlantSA. 
 
 
 
6. ACCUMULATED OBJECTIVES TABLE 
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Performance chart  

Objectives Milestones Original Target Date Date achieved 

1.In depth surveys of mites in 
vineyards 

1.   Compile existing 
information from literature 
surveys 
2.   Sampling for mites in 
nurseries, motherblocks and 
established vineyards 
3.   Curation and 
identification of mites 
collected 

March 2018 April 2018 

2.Determine seasonality 1.   Monitoring of mites on a 
two week basis 
2.   Determine dominant and 
economically important mites 

June 2018 June 2018 

3.Survey for alternative host 
plants 

1.   After leafdrop, cover 
crops will be surveyed for 
mites 

Dec 2018 June 2018 

Complete thesis 1.   Data analysis and write 
up 

March 2019 March 2019 

 
 
 
 
7. WORKPLAN (MATERIALS AND METHODS) 
 
W1. SURVEY OF MITES IN VINEYARDS 
Sites 
The four conventional farms were all situated in Wellingtion (33.6405° 19.0097° E), Western Cape 
province. Each farm in Wellington had a commercial vineyard, motherblock and nursery that was sampled 
every second week from November 2016 until May 2017 and again from November 2017 until April 2018. 
The weed and cover crop samples were also collected at these sites from July until October 2017.  One 
organic farm was sampled once a month in Stellenbosch from November 2017 until April 2018 (Fig 2.1). A 
survey was done on table grape vineyards in Limpopo. Samples were collected at farms in Globlersdal 
(25.1674°S, 29.3987°E), Roedtan (24.5973°S, 29.0787°E), Marble Hall (24.9651°S, 29.2815°E) and 
Mookgophong (24.5165°S, 28.7174°E). Sampling in Limpopo was conducted on 30 March 2017, that 
being the most suitable for finding mites, and was done once-off. Samples were collected from four farms 
in Limpopo all containing table grape vineyards. Samples were collected in Globlersdal (25.1674°S, 
29.3987°E), Roedtan (24.5973°S, 29.0787°E), Marble Hall (24.9651°S, 29.2815°E) and Mookgophong 
(24.5165°S, 28.7174°E). A minimum of ten random vine branches and sub-branches were collected at 
each farm. The samples were cut with sterilised garden shears, wrapped in tissue paper and placed in a 
zip-block plastic bag. 
Sampling procedure 
In Wellington samples were collected bi-monthly over a two-year period from November 2016 until April 
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2018. No samples were collected during winter and spring (June 2017 – October 2017). Ten vine 
branches and sub-branches were collected at each vineyard planting. Damaged vine leaves or leaves 
displaying odd symptoms were preferred. Vine branches containing vine leaves were cut with sterilised 
garden shears, wrapped in towelling paper and placed in zip-lock plastic bags. This was done to prevent 
the leaves from perspiring and wilting which allowed the leaves to stay fresh in the fridge for up to six 
weeks. A field day consisted of visiting the four farms, each containing a commercial block, nursery and 
motherblock, sampling ten samples at each block and thus collecting a total of 120 vine samples. 
Sample preparation 
All the vine samples were processed by running them through a Leedom engineered mite brushing 
machine. The machine has two bristles that comb the leaf on both sides, with the mites falling onto a 
Perspex plate. The mites were slide mounted with polyvinyl alcohol medium following the guidelines of 
Krantz & Walter (2009). Mites were identified with a Leica DM 2500 microscope with phase contrast using 
x1000 magnification with emersion oil. Identification to family level was done with the help of descriptive 
keys (Lindquist, et al. 2009; Walter, et al. 2009; Zhang, 2003) and identified to species with the guidance 
of acarologists Prof. E. Ueckermann and Davina Saccaggi. 
Data analysis 

To compare the association between each site and their mite diversity a multiple correspondence analysis 
was used with the mite species as column variables and the vineyard plantings as supplementary 
variables. This analysis was conducted using Statistica 13.0 (TIBCO Software Inc., Palo Alto, USA). 
Where Levene’s test for Homogeneity of Variance showed to be significant, indicating abundance data 
are not normally distributed, General Linear Models were used to illustrate the weighted means of mite 
occurrence of each vineyard planting. This was calculated using Statistica 13.0 (TIBCO Software Inc., 
Palo Alto, USA). By using the total species found at each stage, the Shannon-Wiener and Simpson 
diversity index was calculated for each vineyard planting, namely motherblock, nursery and commercial 
vineyard. 

W2. SEASONAL MONITORING 
The same sites as indicated above were used (W1). The survey was conducted over two-years. Samples 
were collected every second week from November 2016 until April 2018. No samples were collected 
during the dormant season, during winter and spring (June 2017 – October 2017). Ten random vine 
branches and sub-branches were collected in each vineyard planting. Whilst sampling, damaged vine 
leaves or leaves displaying symptoms were preferred above healthy leaves. Vine branches were cut with 
sterilised garden shears, wrapped in towelling paper and placed in zip-lock plastic bags. This was done to 
prevent the leaves from perspiring and wilting. This allowed the leaves to stay fresh at 5°C for up to six 
weeks. During each visit to the four farms, each containing a commercial block, nursery and motherblock, 
a total of 120 vine samples were collected at each planting. 
 
W3. ALTERNATE HOST SURVEY 
During the winter (dormant) season, weed and cover crop samples were collected from four conventional 
farms in Wellington (W1). A standard control programme for weed management was used by each farm 
(Fourie, et al. 2007; Fourie, et al. 2015). Sampling took place once a month from July to October 2017. A 
sample consisted of an entire weed plant that was removed by hand or with a spade. Thereafter the 
sample was wrapped in towelling paper and placed in a sealable plastic bag. At each site, at least ten 
random samples were collected. A different diversity of weeds was growing at each site if there was a 
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higher diversity, more samples were taken to ensure every weed species was sampled. At least four weed 
samples were collected of each species at each site. Thus, a minimum of 120 samples were collected on 
each field trip. 
 
Data analysis 

To compare whether any particular mite species were associated with certain weed species, a 
correspondence analysis was conducted with plant species as column variables and mite species as row 
variables. The analysis was conducted using Statistica 13.0 (TIBCO Software Inc., Palp Alto, USA). 

 
 
 
8. RESULTS AND DISCUSSION 
 
 

W1. Mite survey 

The diversity indices both showed a stronger diversity for predatory mites at all three vineyard plantings 
with a low diversity and high unevenness for the phytophagous mites in commercial vineyards, 
motherblocks and nurseries. (Table 1). 

Table 1.  Diversity of predatory and phytophagous mites in the three different vineyard plantings. 

Index Mite COMMERCIAL 
VINEYARD 

MOTHERBLOCK NURSERY 

Shannon 
Wiener 

Predatory 0.64 0.77 0.90 

 Phytophagous 0.47 0.07 0.54 

Simpson Predatory 0.79 0.66 0.88 

 Phytophagous 0.03 0.04 0.04 

 
 
 

 

General Linear Models displayed the weighted means for the different vineyard blocks, which were shown 
to be significant {F = (4.16) = 2.604, p = 0.02, ss = 202.9} with the highest species diversity found in 
commercial vineyards and the lowest in motherblocks. All three vineyard types have an uneven species 
distribution with one phytophagous species dominating, namely, Brevipalpus lewisi McGregor. 

Even though there is a much higher diversity in predatory mites, B. lewisi is not successfully being 
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controlled. Each farm uses its own pesticide programme accordingly.  The main treatments the farmers 
used on their plantings are not miticides, but insecticides and are only applied during an outbreak. 
Treatments therefore consisted predominantly of fungicide applications. The commercial vineyard 
displayed the highest diversity with eight phytophagous species and nine predatory species (Table 2). 

Table 2.  Predatory and phytophagous mite species found in each vineyard type in Wellington, South Africa, 
sampled from 2016 to 2018. 

PREDATORY MITE 
SPECIES/GENUS/FAMILY 

COMMERCIAL MOTHERBLOCK NURSERY 

Agistemus collyerae √ √   

Anystis baccarum √     

Balaustium sp √   √ 

Bdellidae √     

Eupalopsellidae   √   

Eusieus addoensis √   √ 

Hemicheyletia sp     √ 

Iolinidae   √ √ 

Neoseiulus barkeri   √ √ 

Pronematus ubiquitusubiquitous √   √ 

Tydeus grabouwi √   √ 

Tydeus sp √     

Typhlodromus praeacutus √ √ √ 

Typhlodromus saevus     √ 

PHYTOPHAGOUS MITE 
SPECIES/GENUS/FAMILY 

COMMERCIAL MOTHERBLOCK NURSERY 

Brevipalpus lewisi √ √ √ 

Brevipalpus obovatus √ √ √ 

Brevipalpus phoenicis complex √ √   

Oligonichus vitis √     
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Tetranychus sp √ √   

Tetranychus ludeni √   √ 

Tetranychus urticae √     

 
 

 

Brevipalpus lewisi was detected for the first time in 2015 in South Africa on grapevine during a routine 
survey by the South African Department of Agriculture, Forestry and Fisheries (DAFF) (Saccaggi, et al. 
2017). Currently B. lewisi occurs on grapevine in the Northern Cape and Western Cape provinces of 
South Africa. 

Limpopo survey 

Numerous Tetranychidae (spider mites) were found on all the cultivars, but no Tenuipalpidae (flat mites) 
were found. Specifically, no Brevipalpus lewisi was present. Tetranychus waitei Banks and T. urticae were 
the two most abundant Tetranychidae present. 

 
W2. SEASONAL MONITORING 
The population fluctuations for predatory and phytophagous mites in commercial vineyards, motherblocks 
and nurseries from 2016 – 2018 are given in Fig. 2. Brevipalpus lewisi McGregror was absent at the start 
of the season (November 2016 – January 2017) and rapidly increased from February 2017 to March 2017 
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and started to decline from April 2017 onward until February 2018 were the population started to grow 
again. Brevipalpus lewisi reached its highest numbers in March 2017 and again in March 2018. Predators 
E. addoensis and T. praeacutus do not seem to overlap as B. lewisi peaked just before the end of the 
season, whereas E. addoensis and T. praeacutus had the greatest abundance at the start of the season. 
In motherblocks, the predators were therefore not well synchronised with the appearance of B. lewisi. 
Motherblocks displayed the lowest predatory diversity. Brevipalpus lewisi did not co-occur once with any 
of the predatory mites found in the motherblocks. In the nurseries (Fig 2C), the predators were sporadic. 
Nursery predatory mites only occurred during the middle of the vine season (January – March). 
Brevipalpus lewisi did not share a seasonal population cycle with any of the other predatory mites in 
nurseries.  Brevipalpus lewisi dominated throughout the monitoring period; neither the predators present 
nor the pesticides appear to have suppressed populations. This is common behaviour for an invasive 
species like B. lewisi and since its discovery in 2015 in South Africa, it has quickly adapted and spread. 
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Fig. 2.  The seasonal cycles of the main predatory and phytophagous mites found on commercial vineyards (a), 
motherblocks (b) and nurseries © from November 2016 - May 2017; November 2017 - April 2018. 
W3.  ALTERNATE HOST SURVEY 
 

The highest mite diversity and abundance was found on weeds in commercial vineyards and the lowest in 
weeds growing between the nursery material (Fig 3). The most frequently occurring mites on the weeds 
were an Aplonobia sp. (phytophagous mite) and Tydeus grabouwi (predator) in commercial vineyards, 
Tydeus reticoxus (predator) was the only mite found in the nursery weeds; while motherblock weeds 
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hosted the predators Graminaseius bufortus and an Eupodidae sp. 

 
Fig. 3.  Mites found on the weed plant species at the three different vineyard plantings from July to October 2017. 
 
Similar studies have shown that mites do tend to migrate from crop to weed and vice versa (de Villiers & 
Pringle 2010, Botha & Pringle, 1995). In the findings of the current study, alternative results were 
potentially due to a combination of influences; chemical treatment of weeds was still being practiced at all 
the vineyard plantings, and the different weed species could have had a strong influence as preferred 
weed species mites tend to migrate to might have been absent. The Western Cape falls under a winter 
rainfall region and underwent a very dry winter in 2016 - this also prevented weeds and cover crops from 
thriving due to a lack of rain. A minimum of 18mm of rainfall per week during March and April is needed 
for broad leaf weed species and grass species to reach their maximum growth before winter (Fourie, et al. 
2001). 
The mites found on the cover crops and weeds differed from the mite species found on the vines (Table 
3). There were phytophagous and predatory mites both occurring between and on the vines, but the 
dominant predators and phytophagous mites were absent. Thus, vineyard mites do not appear to migrate 
to cover crops and weeds during the winter months when sampling was conducted in the current study 
 
 
Table 3.The predatory and phytophagous mites that occurred in the vineyards as well as the ground cover from 2016 
to 2018. 

PREDATORY MITES VINEYARDS WEED PLANTS 

Agistemus collyerae √   
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Amblyseius sp   √ 

Anystis baccarum √   

Balaustium sp √   

Bdellidae √ √ 

Eupalopsellidae √   

Eupodidae   √ 

Eusieus addoensis √   

Graminaseius bufortus   √ 

Hemicheyletia sp √   

Iolinidae √   

Neoseiulus barkeri √   

Pronematus ubiquitous √   

Rubioserus africanus   √ 

Tydeus grabouwi √ √ 

Tydeus reticoxus   √ 

Tydeus sp √   

Typhlodromus praeacutus √   

Typhlodromus saevus √   

Typhlodromus sp √   

PHYTOPHAGOUS MITES     

Aplonobia sp   √ 

Brevipalpus californicus √   

Brevipalpus lewisi √   

Brevipalpus obovatus √   
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Brevipalpus phoenicis 
complex 

√   

Tetranychus ludeni √ √ 

Tetranychus sp √   

Oligonichus vitis √   

Tetranychus urticae √   

 
 
The total abundance of mites found on each weed species is given in Fig 4, with relatively few mites 
recovered from weeds. All the mites were predatory except for Aplonobia sp and Tetranychus ludeni, 
which are both spider mites. Very low abundances of mites were found on these weed species, which 
may be improved with longer sampling over more seasons.  The data do indicate that a higher diversity of 
weeds, harbor a higher diversity of mites at low abundance, which is important for a more stable system. 
 

 
Fig. 4.  The number of mites present on broadleaf weed plant species collected from July to October 2017 at commercial 
vineyards, motherblocks and nurseries in the Wellington region, South Africa. 
 
Images of the dominant mite species are provided in Fig 5.  A detailed taxonomic identification key was also 
constructed and can be supplied upon request.  This key is currently only available in a format that would be useful 
for a specialist. 
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Fig. 5.  Phytophagous mite (a) Brevipalpus lewisi and predatory mites (b) Euseius addoensis and (c) Agistemus collyerae taken 
with Leica DM 2500 microscope. General aspect. Images:  Mia Vermaak. 
 
 
Please indicate YES or NO if a PROJECT EXTENSION  is required (if YES, contact Winetech)  
No 
 
 
9. CONCLUSIONS AND RECOMMENDATIONS  
 
This study provides knowledge in the identification of phytophagous and predatory mites occurring in 
vineyards, including their seasonal cycles, as well as the confirmation of the presence of the invasive 
Brevipalpus lewisi McGregor as a pest on grapevine in the Western Cape. Regular monitoring of B. lewisi 
is important to assess the current distribution in the Western Cape and if necessary, prevent any further 
spread, rather than trying to implement management after the mite has already become established on a 
broad scale. Large scale surveys in the Western Cape were not an objective of this study, but the present 
results indicate that B. lewisi may already be well established in this Province.  Scheduled surveys should 
be done on fruit crops in South Africa, targeting other Provinces. Currently B. lewisi is only present on 
grapevine in the Western Cape and Northern Cape (Saccaggi, et al. 2017). However, Brevipalpus lewisi 
does not pose a threat to our vineyards as yet, as no physical damage was observed. The alternate host 
survey showed there is definite movement between ground cover and grapevines, even though it was not 
the dominant predatory and phytophagous mites. These mites are just as important as they tend to 
provide services like preying on other small organisms as well as being a food source for larger predators. 
 
Based on the predatory mites’ seasonal cycles it would be best not to apply treatments at the start of the 
growing season (November, December) as E. addoensis, T. praeacutus, Pronematus ubiquitous and 
Neoseiulus barkeri were most abundant during the beginning of the year (i.e. between January and 
March). There is a fine balance between applying chemicals for treating a pest without disrupting their 
natural enemies. 
 
 
 
10.  ACCUMULATED OUTPUTS   
 
a) TECHNOLOGY DEVELOPMENT, PRODUCTS AND PATENTS 
The research from this project will provide a good overview of which mites are economically important in 
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vineyards, as well as when to target them for control programmes.  Some of these mites may be of a 
quarantine nature, which is particularly important for nurseries and motherblocks. 
 
 
 
b) SUGGESTIONS FOR TECHNOLOGY TRANSFER 
Winelands article 
 
 
 
c) HUMAN RESOURCES DEVELOPMENT/ TRAINING (STUDENTS)  

Student Name and 
Surname 

Student Nationality Degree (eg MSc 
Agric, MComm) 

Level of studies in 
final year of project 

Total cost to industry 
throughout the 
project 

Honours     

     

     

     

Masters     

Mia Vermaak South African MSc 2 R220 000 

     

     

PhD     

     

     

Postdocs     

     

     

 
 
 
d) PUBLICATIONS (POPULAR, PRESS RELEASES, SCIENTIFIC) 
 
NA 
 
 
 
e) PRESENTATIONS/PAPERS THAT COULD BE DELIVERED 
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11. PROJECT OUTCOME AND IMPACT 
 

New Knowledge Benefits Supply Chain Direct Grower 
Application 

Direct Packhouse/ 
Winery /  Cellar 

Application 
Other 

x  x   

 
Other is:  
 
 
The Value of the project to industry 
Able to provide better management information against mite species occurring in grapevines.  Awareness 
of invasive mite species pest status. 
 
 
12. PERSONS PARTICIPATING IN THE PROJECT 

Initials & 
Surname 

Highest Qualif Race (B, W) Gender (M, F) Institution & 
Department 

Position Cost to 
Project 

P Addison PhD W F ConsEnt PL - 

E Ueckermann PhD W M Retired Coll - 

R Veldtman PhD W M SANBI, 
ConsEnt 

Coll - 

 
 
 
** (Only applicable to persons who participate as Consultants or on Contract) 
    
(3)Position Co = Co-worker ( other researcher at your institution) 
 Coll = Collaborator ( participating researcher that does not receive funding for this project from 

industry) 
 PF = Post-doctoral fellow 
 PL = Project leader 
 RA = Research assistant/ student 
 TA = Technical assistant/ technician 
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13. BUDGET  
 
TOTAL COST SUMMARY OF THE ENTIRE PROJECT  

TOTAL 
ANNUAL 
COSTS 
(ALL 
YEARS) 

CFPA RAISIN 
SA 

SAAPPA
- SASPA 

SATI Winetech ARC THRIP OTHER TOTAL 

TOTALS 0 0 0 0 382122 0 0 0 382122 

2016         0 

2017     188370    188370 

2018     193752    193752 

2019         0 

2020         0 

2021         0 

2022         0 

2023         0 

2024         0 

2025         0 

2026         0 

TOTAL          382122 
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