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Abstract

The date dust mite (DDM), Oligonychus afrasiaticus (McGregor 1939) (Acari: Tetranychidae) is an 
extremely serious fruit pest of date palm, Phoenix dactylifera L. In recent years, the mite caused economic 
damage and reduction of yield in may date palm-growing countries in North Africa and the Middle East. 
Damage loss may range between 50% and 70% and in severe infestation; it may reach 100% if not 
controlled. This mite has a high reproductive capacity and produces a tremendous amount of dense 
silken webs that reduce the efficiency of predators and hinder penetration of acaricides. Selection 
pressure due to frequent use of limited active ingredients encouraged the development of resistance 
among populations of the mite. Predatory mites from the family Phytoseiidae such as Cydnoseius negevi 
and the coccinellid ladybird beetle Stethorus spp. are associated with O. afrasiaticus in the field and may 
provide a potential source of biological control. The DDM is not easy to control; however, cultural, 
biological, and chemical measures are successfully used to limit the extent of damage in date palm 
plantations. This article summarizes and compiles recent advances pertaining to the mite taxonomy, 
biology, ecology, phenology and management. Additionally, future research prospects are also discussed.

Keywords: Oligonychus afrasiaticus, dust mite, phenology, Phoenix dactylifera, unripe fruit, webbing index

Review Methodology: CAB Abstracts, Web of Science, and Scopus databases were searched for relevant information on the topic using the 
following keywords; Phoenix dactylifera, Oligonychus afrasiaticus, and tetranychid mites. Additionally, published works in recognized journals, 
books and book chapters were thoroughly reviewed for relevant information using the Google search engine. Information was also obtained 
from other sources such as proceedings of international date palm conferences held during the last decade, symposia, and spider mites web.

Introduction

The old world date mite, Oligonychus afrasiaticus (McGregor) 
(Acari: Tetranychidae), colloquially called Ghobar mite is an 
oligophagous species feeding preferably on developing 
green date fruit, particularly during the kimri and early 
khalal stages. O. afrasiaticus is an extremely serious pest of 
major importance that causes economic damage and 
losses that necessitate management intervention [1–6]. 
This mite belongs to the superfamily Tetranychoidea and 
the family Tetranychidae that comprises about 1275 species 
collectively known as spider mites, which are characterized 
by their ability to spin silk webbing to protect their 
colonies from adverse environmental conditions, predators 
and acaricidal chemicals [7, 8]. The family represents the 

most important and major agricultural pests and the genus 
Oligonychus comprises species with diversified feeding 
habits including polyphagous, oligophagous and monophagous 
on fruits, field crops, ornamentals, wild trees and grasses 
host plants [9]. Oligonychus afrasiaticus, O. pratensis and 
Eutetranychus palmatus, are the major and important 
phytophagous mites of date palm [4, 7, 10]. Negm et al. [7] 
reported 27 species of phytophagous mites on date palm 
in the field, while seven soil-dwelling species of mites (4–8 
mites/1  kg soil) were reported from the date palm 
ecosystem in Saudi Arabia [11]. These species belong 
to  five families, notably Eriophyidae, Phytoptidae, 
Tarsonemidae, Tenuipalpidae and Tetranychidae; however, 
they were not known to cause economic damage on date 
palm. Oligonychus afrasiaticus attacks members of the family 
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Arecaceae and other hosts including grasses [4]. It 
reproduces in particular on developing or unripe fruits 
(kimri stage), which are characterized by having low sugar, 
high acidity and high moisture content. Date fruits are 
categorized into five stages (in Arabic), notably hababook, 
kimri, khalal, rutab and tamr based on the developmental 
status, color, shape, and chemical characteristics [12, 13]. 
During the kimri stage, web spinning and egg laying 
are at their highest levels [14]. The feeding activity of 
the mite leads to distortion of development and growth of 
the green fruits, which assume a silvery white color at the 
initial stage of infestation, and later become reddish brown. 
Severely infested fruit harden, become covered with dense 
silken threads and molting skins of the mite, which attract 
dust particles. These infested fruits become unsuitable 
for consumption or other uses [15]. There seem to be 
differences, among different date palm cultivars, with respect 
to resistance to mite infestation. During the absence of 
immature green fruits in the field, O. afrasiaticus migrates 
to young fronds, offshoots, and grasses around the infested 
palms. These refugia are considered important overwintering 
sites for the mites, and they represent the primary source 
of infestation in the next season [6, 16, 17]. The kimri fruit 
chemistry is an important factor that regulates the 
phenology and abundance of O. afrasiaticus during the date 
palm fruiting season [18]. Several methods are available for 
growers to manage the dust mite in date palm plantations. 
These include cultural measures such as bunch bagging, 
biological control, and chemical control using acaricides. 
However, the mite starts to develop resistance against the 
most commonly used acaricides [19]. The literature contains 
large numbers of publications on the different aspects of 
date dust mite including biology, ecology, phenology, 
seasonal abundance and dynamics, host range and possible 
control measures. This article was compiled with the aim 
of consolidating the available data on O. afrasiaticus, pointing 
out management gaps, and setting up future research 
prospects.

Distribution and host range

Oligonychus afrasiaticus is widely distributed in the Afrotropical, 
Nearctic, and Palearctic regions of the world. The mite 
was reported from Iran, Iraq, Saudi Arabia, United Arab 
Emirates, Bahrain, Oman, Kuwait, Yemen, Jordan, Israel, 
Libya, Tunisia, Algeria, Morocco, Egypt, Sudan, Chad, 
Mauritania, Mali, and Nigeria [8, 20, 21]. Negm et al. [7] 
comprehensively reviewed the distribution of this pest 
in all countries where the mite exists. The date dust 
mite is oligophagous, attacking primarily the members 
of the families Arecaceae, Poaceae, and a few other hosts 
in the families Cucurbitaceae and Solanaceae. A list of 
reported alternative hosts for Oligonychus afrasiaticus 
is given in Table 1. Knowledge on alternative hosts is 
important for planning and implementing management 
programmes.

Taxonomy

The genus Oligonychus is the largest of the spider mites, 
comprising of more than 200 species, which are distributed 
all over the world [8]. Berlese [28] created this genus and 
Zacher [29] created the genus Paratetranychus and described 
the presence of proximoventral hairs in it. The species 
O. afrasiaticus was first described in the genus Paratetranychus 
Zacher from Algeria [30]. Pritchard and Baker [31] redefined 
the genus Oligonychus and synonymized the genus 
Paratetranychus with Oligonychus. The Oligonychus species 
have been differentiated based only on the aedeagus 
morphology [31]. Hirst [32] described the date dust mite 
as Oligonychus simplex, which was synonymized by Pritchard 
and Baker [31]. Zaher et al. [25] reported this species in 
the subgenus Reckiella [33]. Mushtaq et al. [34] gave 
extensive review of the taxonomic status of the genus 
Oligonychus Berlese (Acari: Tetranychidae). They also provided 
a key to subgenera, species group, and subgroups.

Table 1. Important alternative hosts of the date dust mite, O. afrasiaticus.

Common name Scientific name Family References

Canary Island date palm Phoenix canariensis Arecaceae [17]
Washington fan palm Washingtonia sp. Arecaceae [17, 22]
Sorghum Sorghum bicolor Poaceae [23]
Sugar cane Saccharum officinarum Poaceae [24]
Bermuda grass Cynodon dactylon Poaceae [25, 26]
Cogon grass Imperata cylindrica Poaceae [24, 26]
Ryegrass Lolium sp. Poaceae [24]
Doum palm Hyphaene thebaica Arecaceae [17]
Buffel grass Cenchrus ciliaris Poaceae [17]
Marvel grass Dichanthium annulatum Poaceae [17]
Common thatching grass Hyparrhenia hirta Poaceae [17]
Bristle grass Pennisetum divisum Poaceae [17]
Bushman’s tea Catha edulis Celastraceae [27]
Eggplant Solanum melongena Solanaceae [23]
Muskmelon Cucumis melo Cucurbitaceae [23]
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Biology, ecology and behavior

The date dust mite passes through four distinct developmental 
stages, notably egg, larva, nymph, and adult. Adult size ranges 
from 0.2 mm to 0.5 mm in length and 0.17 mm to 0.2 mm 
width (Fig. 1). It exhibits sexual dimorphism with the end of 
the body being round in the female and somewhat tapering in 
the male. The egg is spherical and about 0.1 mm in diameter 
with varied colors of yellow, pink or red [35]. The six-legged 
larvae are smaller (0.15−0.20  mm) as compared to the 
nymphs and adults. Oligonychus afrasiaticus has color morphs 
and the larvae may assume orange, yellowish white or yellow 
colors [18]. The nymphs possess four pairs of legs and their 
colors range from light yellow to light orange. They resemble 
adults morphologically; however, they are usually smaller. An 
individual female can lay about 50–100 eggs usually in clusters 
on fruit strands, fruits and frond depending on prevailing 
temperature and host plants [35–37]. The pre-oviposition 
period is about 3 days and the female can live for 3–4 weeks 
in summer and several months in winter [38]. The sex ratio of 
O. afrasiaticus is always female-biased (0.85) regardless of the 
source of food or host [22, 37]. Eggs hatch within 2–3 days to 
an oval pale green tiny larva (0.2 mm) with three pair of legs 
as distinguishing character. The larva feeds for 2 days, and then 
enters a period of quiescent (larval chrysalis) for 1 day before 

molting into a protonymph, which has a yellow color and four 
pairs of legs. The protonymph feeds for 1–2 days, then enters 
into a quiescent period (protochrysalis) of 1 day and molts 
into a deutonymph that feeds for 1 day and enters a period of 
quiescence (deutochrysalis) before finally molting into adult 
(Fig. 2). The duration of all active and quiescent stages of the 
mite decreased with increasing temperature [38]. Oligonychus 
afrasiaticus has been reported to exhibit arrhenotokous 
parthenogenesis, where only haploid males are produced 
from unfertilized eggs [23]. In general, the larval period of O. 
afrasiaticus is 2–3 days, the nymphal period is 4–7 days, and the 
generation time is 8–14 days [35, 39]. The mean generation 
time was 6 and 14  days at temperatures of 35 and 20°C, 
respectively [36, 38, 39]. Thus, the number of generations per 
season depends largely on prevailing temperature and 
chemistry of the fruit stage. This will reflect on the magnitude 
of damage inflicted by the mite. The dusty silken webbings 
produced by the mites around the fruit and fruit strand 
provide a microclimate within which the mites feed and 
multiply, forming colonies away from predators and 
unfavorable environmental conditions [7]. The date palm dust 
mite prefers hot dry weather and generation time may be 
2 weeks depending on the prevailing temperature and 
accordingly, 10–12 generations of mite may be produced 
annually depending on temperature, mortality factors 

Figure 1. Old world date palm dust mite, Oligonychus afrasiaticus, different life stages; (A) adult, (B) egg and (C) larva.
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(pathogens and predators) and host type [23]. Oligonychus 
afrasiaticus usually establishes its colonies on date palm at the 
adaxial leaf surface and fruit bases [40]. The optimum 
temperature for the development of O. afrasiaticus ranged 
between 30.5 and 32.7°C [39] and reproduction slowed 
down as the temperature decreases from 35 to 20°C [41]. 
During off-fruiting periods, the mites migrate to young fronds 
and grasses around infested palm for overwintering. The 
dense webbing produced by the mite on the fruits is 
presumably to protect the eggs and quiescent stages from 

predator and acaricides [42]. This mite webbing behavior has 
a great implication on the mite management and control 
measurement should be commenced well before the heavy 
build-up of these webs. This microhabitat also provide 
congenial environment for multiplication, growth, and survival 
of individuals of the mite colony [7,  40]. Mirza et al. [40] 
studied the complicated webbing behavior of O. afrasiaticus. 
They concluded that eggs and quiescent stages are found on 
the silken web threads, while the fecal pellets are deposited 
on the surface of fruits and leaves.

Figure 2. Life cycle of the date dust mite, Oligonychus afrasiaticus; (1) egg, (2) larva, (3) protonymph, (4) deutonymph, 
and (5) adult.
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Establishment, dispersal and phenology

The establishment of O. afrasiaticus on date fruits of the 
cultivar ‘Deglet Noor’ coincided with the decrease of 
fruit acidity from 2.2 mEq/100 g at the third week of June 
to 0.4 mEq/100 g in the beginning of July [15]. The water 
content of fruits of 86% also encouraged the 
establishment of the mite. The population of O. afrasiaticus 
on date palm fruit declined as the fruit moisture content 
decreased to below 75% and the total soluble solids 
(TSS) comprised only 15% [15]. The date dust mite 
usually begins to establish its colony on date palm at the 
adaxial leaf surface and fruit base [40]. Total phenolic 
content and hardness of the fruit exocarp were not key 
factors in mite establishment [15]. The build-up of O. 
afrasiaticus population occurred during hot weather and 
as many as 10–12 generations could be produced 
annually and the last generation can live for 5 months 
during the wintertime [15]. Fruit chemistry has great 
influence on the multiplication of the date dust mite 
[37]. The mite dispersal occurred through winds, insects 
and fruit-eating birds. Turbulent wind carrying dust 
during summer months aggravate the accumulation of 
dust on infested fruit bunches [43]. The crawling of 
motile forms leads to the spread of the mites within fruit 
bunches and movement to young fronds on the same 
palm. Initiation of dispersal phase of the mite appear to 
be in response to scarcity of food source [44]. At an 
average temperature of 27 in September and October, 
the motile forms of the mite start to migrate to the 
pinnae of the young fronds and ground cover of grasses, 
particularly sorghum and Bermuda grass, where they 
hibernate as deutogyne adults, which appear in April to 
start reproduction. These deutogyne adults are reported 
to be formed in January to pass the wintertime [18]. 
In the absence of fruits, O. afrasiaticus migrate to 
rejections, fibers, infertile date palms, grasses such as 
Cynodon dactylon [6, 17, 22]. The seasonal declining of O. 
afrasiaticus population on date palm fruit seems to be a 
phenomenon related changes in chemical composition 
of date fruits [15, 45]. Phenology of O. afrasiaticus is the 
timing of period life history events such as time of annual 
appearance on date palm fruits or infestation [46]. This 
phenology is influenced by many factors, the important 
of which are photoperiod, presence of predators, 
alternative hosts, phenology of date palm flowering, and 
application of acaricides [18]. For example, the kimri 
fruit stage is an important regulating factor of O. 
afrasiaticus phenology and abundance during the date 
palm fruiting season [18]. It has been reported that the 
kimri stage was so influential that it masked the effect on 
temperature on the mite abundance [5, 47]. Therefore, 
machine-learning prediction models based on fruit 
chemistry could provide future possibility for monitoring 
mite population. The young fronds provide refugia and 
survival sites for the overwintering mites during the 
fruiting off-season [16, 17].

Injury and economic losses

The motile immature forms of O. afrasiaticus, notably the 
larvae and nymphs, as well as adults feed preferably on 
developing immature date fruit in the kimri stage and 
pre-khalal stage. The mite uses its stylet-like chelicerae to 
penetrate the exocarp of the green fruit and suck the cell 
content. During the act of feeding, the mite disrupts the 
walls of epidermal cells and remove all cell contents 
including chlorophyll [48]. Mite infestation usually starts at 
the calyx end of the fruit and then progresses towards the 
fruit tip [45]. Because of mite feeding, the fruits assume a 
silvery-gray color and later turn to a reddish brown color 
[49] (Fig. 3). Infested fruits shrivel, produce gum-like 
exudates, crack, split, and finally harden and dry prematurely 
[50]. Severely infested fruits become scarred and covered 
with dense silken webs produced by the mites [1]. These 
webbing accumulate dust particles and molting skins of the 
mite (exuviae) that give the fruits dusty appearance 
(Fig. 4). Such highly injured fruits loose value and become 
unsuitable for fresh consumption or processing [37]. Mite 
infestation leads to down grading of date fruit and in many 
cases, the fruits may need to be re-hydrated to reduce the 
extent of damage and economic losses. However, the 
process of re-hydration will add more to the cost of 
production. In addition to the direct damage on the fruits, 
the copious amount of webbings produced by the mite 
colony protect the mites from the predators and acaricides 
which compromise control measures taken against this 
pest. Mite infestation may lead to total losses and 100% 
yield losses were reported from Iran [51]. While losses of 
50%–80% occurred in Iraq [38]. Yousof et al. [52] reported 
an estimated 96.6% loss in palm productivity of the popular 
‘Barakawi’ cultivar in Sudan. In 1981, about 30%–70% of 
dates harvest were discarded in Algeria [53]; while an 
annual, loss of 70% was reported in Mauritania [54].

Date mite infestation may start immediately after fruit 
set, then increase gradually peaking in the kimri stage. The 
pattern of mite infestation on fruit bunches can be clumped 
i.e. heavy infested bunches may be found adjacent to non-
infested ones [6] (Fig. 5). This could explain the limited 
mobility of the mite after the initial establishment. Infestation 
by the dust mite become severe seasons of dusty storms 
and in date palm trees grown adjacent to dusty roadways 
and the margins of the orchards [7, 43]. Thus, field margins 
and palms near roadways should be given special attention 
when monitoring date palm plantations for mite infestation.

Sensitivity of different date palm cultivars to 
infestation

There seem to be differences among the different date 
palm cultivars with respect to resistance to mite infestation. 
It has been reported that the Iraqi variety ‘Sayer’ was more 
resistant to O. afrasiaticus than other varieties [55]. Likewise, 
‘Sokary’ and ‘Rothan’ cultivars showed high susceptibility to 
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infestation, while ‘Cebiky’ was more resistant and ‘Khodary’ 
appeared to be moderately resistant [56]. On the other 
hand, the cultivars ‘Hilali’, ‘Gibri’, and ‘Khanazani’ appeared 
to be infested by O. afrasiaticus in early April in comparison 
with other cultivars, which were infested later in the 
season [57]. In Israel, the cultivar ‘Deglet Noor’ was more 
attacked by the mite than ‘Medjool’ and ‘Barhi’ [45]. Edongali 
et al. [58] reported that the varieties ‘Asabir’, ‘Aurig’, ‘Bestian’, 
‘Apel’ and ‘Talose’ grown in Libya were more susceptible to 
mite infestation than ‘Tafsirt’, which exhibited less 
susceptibility. Among three cultivars, notably ‘Deglet Noor’, 
‘Alig’ and ‘Bessr’ tested in Tunisia for resistance against O. 
afrasiaticus; ‘Deglet Noor’ was the most susceptible [15]. 
They stated that the phenolic content and hardness of the 
fruit exocarp were not essential factors determining mite 
establishment on ‘Deglet Noor’ cultivar. This could be 
explained by the fact that the hardness of the exocarp of 
this was highest in June and August when mite population 
peaked. The difference in nutritional quality among the 
three cultivars may be responsible for the observed 
susceptibility. Carbohydrates usually play a significant role 
in mite development, however, at high levels they could be 
a source of resistance [15]. The decrease in fruit water 
content and elevated sugar content confer resistance on 
date palm cultivars to injury by O. afrasiaticus [45]. Acidity 
and total soluble solids (TSS) also represent important 
factors involved in resistance of date palm cultivars to mite 
infestation [15]. The cultivars ‘Barhi’ and ‘Umrani’ were 
reported to be resistant to O. afrasiaticus in Iraq, while 
‘Brem’ and ‘Zahdi’ were susceptible. ‘Maktoom’, ‘Tabrzal’ and 
‘Khadrawimandli’ were moderately resistant [59]. In Yemen 

(wadi Hadramout), the varieties ‘Hamra’ and Hajri’ seemed 
to be less susceptible to O. afrasiaticus infestation [60]. 
In Sudan, the cultivar ‘Barakawi’ was more susceptible to 
O. afrasiaticus infestation than ‘Mushrig Wad Lagai’ and 
‘Gundaila’ [52]. In Iran, the cultivars ‘Liboie’, ‘Berhee’, ‘Zahedi’ 
were reported to be highly susceptible to O. afrasiaticus 
infestation, while the cultivars ‘Halawi’, ‘Belyani’ and ‘Sayer’ 
were susceptible and the cultivars ‘Bubaki’ ‘Amo Bahari’, and 
‘Mashtoom’ were moderately resistant [61, 62]. Elhalawany 
et al. [63] reported that O. afrasiaticus population was high 
when the mite was fed on the fronds of the cultivars ‘Sewi’ 
and ‘Zaghlol’ compared to the cultivar ‘Bartamoda’. The 
intrinsic rate of increase (rm) on ‘Zaghlol’ and ‘Sewi’ were 
0.107 and 0.229, respectively. This implies that the cultivar 
‘Zaghlol’ is more resistant to the mite infestation than the 
cultivar ‘Sewi’. The percent-webbing index (PWI) was used 
to study varietal response of O. tylus on five different date 
palm varieties in India. The cultivar KCCL63 showed the 
highest webbing index of 41.93% compared with the other 
tested cultivars including the famous cultivar Barhee [43]. 
As indicated in the literature, the cultivar ‘Deglet Noor’ 
seems to be the most susceptible to date dust mite 
infestation.

Seasonal pests such as date mites usually synchronize 
their abundance with the time when most of the date fruits 
are in the kimri stage. The asynchrony between the pest 
and host plant makes it possible for the latter to escape 
attack by completing the development of its susceptible 
stage before the pest appears or after it has disappeared. 
In this respect, late or early maturing date palm cultivars 
may escape mite attacks and thus show some degrees of 

Figure 3. Symptom of dust mite infestation on immature date fruits showing color variation from pale green to reddish brown.
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Figure 4. A highly infested date fruit bunch showing dust adhering to mite silken webs.
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resistance [45]. The synchronization between the peak of 
mite population and the susceptible stage of date fruits is 
an important aspect in the biology of this mite. The 
variation in flowering phenology of the different date palm 
cultivars may be responsible for the asynchrony between 
the peak population of mite and the susceptible stage of 
fruit development [45]. Although a lot of research has been 
carried out on tolerance of different date palm cultivars to 
mite infestation, no practical utilization of this component 
has been made in the management of this mite.

The variation in flowering phenology of the different 
date palm cultivars may be responsible for the asynchrony 
between the peak population of mite and the susceptible 
stage of fruit development. The architecture of fruit bunch, 
fruit hardness and sugar composition were reported not 
to be responsible for the resistance observed in some date 
palm cultivars. Thus, further studies on the chemistry of 
immature date palm fruits are needed to unravel the role 
different constituents including water content as limiting 
factors in mite population build up.

Natural enemies

The number of potential natural enemies of O. afrasiaticus 
that could keep the populations below acceptable levels is 
relatively small [64]. However, a few predatory mites from 
the family Phytoseiidae and acarophagous ladybird beetles 

from the family Coccinellidae are considered important 
agents that regulate the date dust mite populations in date 
palm groves. Potential predators for biological control of 
date dust mite include the predatory phytoseiid mites, 
Phytoseiulus persimilis and Neoseiulus californicus, which are 
commercially available. Moreover, the adults and larvae of 
the coccinellid ladybird beetle, Stethorus spp. have been 
augmented and release for the control of O. afrasiaticus 
[7,  17,  19,  64]. The two acarophagous ladybird beetles, 
Cybocephalus palmarum and Exochomus flavipes are native 
to the Algerian oases and reported to have been feeding 
on O. afrasiaticus [64].

The natural enemies of O. afrasiaticus, so far, reported in 
the literature are presented in Table 2.

The predatory mite Neoseiulus californicus (McGregor) 
is commercially available and has been released on 
experimental scale against O. afrasiaticus. This predator 
proved to be efficient in reducing the populations of date 
dust mite [65]. Under laboratory conditions, the coccinellid 
predator Stethorus gilvifrons consumed about 33 and 21 
adults and larvae of O. afrasiaticus, respectively [69]. 
However, the performance of such predator might not be 
the same at the field level, where many factors, particularly, 
the environmental ones affect both the predator and the 
prey. The proliferation of O. afrasiaticus occurs at hot and 
dry conditions [7]. These habitats are not congenial for 
multiplication of predatory mites, which require moderate 
to high humidity [44]. Thus, it is extremely important to 

Figure 5. Clumped dust mite infestation showing heavily infested bunch adjacent to non-infested one.
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encourage preservation of indigenous predators that are 
adapted to the environment or introduce exotic species 
from similar environments [7]. Limiting the use of synthetic 
acaricides may represent an essential approach to 
conserve natural enemies. In additions to the challenge of 
environmental conditions facing predatory mites in the 
field, the dense webbing produced by O. afrasiaticus 
represents a great hindrance that prevent the predaceous 
mites from reaching their prey [40,  42]. Biological 
parameters of the predatory mites such as intrinsic rate 
of increase (rm), generation time (T), and doubling time 
(DT) should be studies before releasing them for biological 
control of O. afrasiaticus. In this context, Negm et al. [70] 
studied the aforementioned parameters of the predaceous 
mites Cydoneius negevi and Neoseiulus barkeri. Based on the 
intrinsic rate of increase, they concluded that C. negevi 
is more efficient than N. barkeri in the management of 
O. afrasiaticus. The intrinsic rate of increase of T. athenas 
was greater than that of O. afrasiaticus at both temperatures 
of 27 and 32°C [64]. This biological parameter makes it a 
potential mortality agent for the control the dust mite. 
One of the factors that affects the efficiency of the 
predatory mites is the ability to overcome the dense webs 
produced by their prey. For example, the predatory mite 
C. negevi has the ability to penetrate the dense webbings of 
O. afrasiaticus and reach the colony below. Mirza et al. 
[40] described the behavioral response of this mite to the 
dense and complicated webs of O. afrasiaticus under 
laboratory conditions. The phenology of the predators, 
their abundance, and population dynamics should be well 
studied to evaluate their potential as biocontrol agents 
against O. afrasiaticus.

Population monitoring and sampling

Sampling and monitoring are essential for developing 
effective management programmes for date dust mite 
[17, 71]. For example, sampling of young fronds before the 
start of fruiting season is essential for early detection of 
date dust mite [17]. The literature contains great variation 
in sampling units and sampling sizes of O. afrasiaticus on 
date palm and other alternative hosts, depending on the 
purpose of sampling and resources available. For monitoring 
date mites, 10 palms from a plantation (2 located on each 
cardinal direction north, south, west and east and 2 in the 
middle) can be selected for sampling. Ten fruits and ten 
pinnae from each palm (100 fruits and 100 pinnae) can be 
collected at weekly intervals from the time of fruit setting 
until harvest [22]. If infestation is restricted to only few 
bunches (clumped), then stratified sampling procedures 
can be followed i.e. categorizing infested bunches into 
different strata according to the level of infestation, then 
making random fruit selection from each stratum [16]. Five 
date palms have been selected from an orchard and each 
sample tree was divided into four directions (east, West, 
North, and South). From each direction, one fruit bunch 
was selected which was further divided into three strand 
positions (outer, middle, and inner) and two strands were 
chosen from each position. Then five fruits were taken 
from each strand. Sampling size was then calculated as five 
palms × four bunches × six strands × five fruits, which 
equals six hundred fruits [17]. For sampling O. afrasiaticus 
on date fibers or grasses, 100  g of each were collected 
fortnightly. Alternatively, a volume of 1  l of leaves or 100 
leaves of a given species of grasses were sampled [72]. 

Table 2. Potential predators for biological control of date dust mite, Oligonychus afrasiaticus

Common name Scientific name Family References

Predatory mite Neoseiulus californicus Phytoseiidae [65]
Predatory mite Neoseiulus cucumeris Phytoseiidae [15]
Predatory mite Phytoseiulus persimilis Phytoseiidae [66]
Predatory mite Euseius scutalis Phytoseiidae [18]
Predatory mite Neoseiulus barkeri Phytoseiidae [19]
Predatory mite Neoseiulus bicaudus Phytoseiidae [67]
Predatory mite Cydnoseius negevi Phytoseiidae [18]
Predatory mite Amblyseius swirskii Phytoseiidae [19]
Predatory mite Typhlodromus athenas Phytoseiidae [64]
Predatory mite Spinibdella sp. Bdellidae [18]
Predatory mite Anystis baccarum Anystidae [18, 66]
Predatory mite Decaphyllobius gersoni Camerobiidae [18]
Predatory mite Saniosulus nudus Eupalopselidae [18]
Predatory mite Raphignathus zhaoi Raphignathidae [18]
Lady bird beetle Stethorus punctillum Coccinellidae [68]
Lady bird beetle Stethorus gilvifrons Coccinellidae [62]
Lady bird beetle Cybocephalus palmarum Coccinellidae [64]
Lady bird beetle Exochomus flavipes Coccinellidae [64]
Lady bird beetle Pharoscymnus numidicus Coccinellidae [60]
Lady bird beetle Pharoscymnus avoideus Coccinellidae [60]
Predatory bug Anthocoris spp. Anthocoridae [60]
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The percentage of infested fruits as well as frequency of 
total palm infestation (number of infested palm/total 
number of date palm trees) can be calculated at each 
sampling date. The adult cumulative mite-days (ACMs) can 
be used to estimate the seasonal mite population dynamics. 
Mite-days are defined as one mite present per fruit strand 
for one day and is calculated as the mean of two successive 
counts multiplied by the number of intervening days [73]. 
Given the small size of the mite and the difficulty of 
counting, mite population on infested date palm can be 
monitored by the presence of webbing. The relationship 
between development of mite webbing and degree-days 
(DD) can be used to monitor mite populations. Latifian [4] 
designed a forecasting and monitoring system for date 
palm spider mite based on weather and geostatistical 
models. Ben Chaaban et al. [72] recommended the use of 
webbing as an indicator for monitoring mite infestation on 
date palm. Palevsky et al. [45] monitored mite population 
on date fruit (Medjool, Barhi, and Deglet Nour) by collecting 
4 fruit strands/palm (tree) (1 strand/bunch from at least 
four tree/treatment (each tree being a replicate). Machacek 
[74] method has been adapted to estimate date dust mite 
infestation level by Latifian [4]. According to this method, 
15 date palms are randomly selected in each orchard and 
levels of infestations are rated as follows: no infestation 
(0 or 0%), low infestation (1 or 0%–25%), medium infestation 
(2 or 25%–50%), high infestation (3 or 50%–75%), and 
too high infestation (4 or above 75%). The infestation 
percentage of each date palm is calculated using the 
following formula:

% infestation ꞊ ( a + 2b + 3c + 4d )/n

Where:
a = number of bunches with low infestation.
b = number of bunches with medium infestation.
c = number of bunches with high infestation.
d = number of bunches with too high infestation.
n = total number of bunches in each date palm.

The infestation percentage of the orchard is based on 
the 15 selected date palms.

Mite-days and adult cumulative mite-days (ACMDs) 
were used to estimate the mite population dynamics. 
A mite-day is defined as one mite present per fruit strand 
for one day and is calculated as the mean of two successive 
counts multiplied by the number of intervening days 
[45,  73]. Recently, the regression between mite-day as 
independent variable and fruit injury as dependent variable 
was used to estimate the economic threshold for O. 
afrasiaticus on date palm. The slope of the regression line 
was equal to the amount of damage per mite-day [62]. The 
economic threshold for O. afrasiaticus on the cultivar ‘Sayer’ 
was set to be 1827 mite-day, while it was 25.5 mite-day for 
the cultivar ‘Pyarum’. The latter cultivar has the lowest 
economic injury level (EIL), because it has the highest yield 
value and sale price [62]. The development of mite webbing 
on the fruit bunches as a function of degree days (DD) was 

also studied [10]. According to this study, bunches infested 
with a single female mite required 1520 DD to induce 7% 
bunch infestation and bunches infested with ten female 
mites required 1285 DD to reach the same level of 
infestation. Pollination of date palm can be used as biofix 
to start the accumulation of DD. So far, neither a sampling 
program nor economic threshold has been developed for 
the Banks grass mite [7]. O. afrasiaticus was monitored on 
ten palms selected from the North, South, West, East, and 
middle of the orchard. Sampling was carried out weekly by 
taking out ten fruits and ten pinnae selected randomly 
from each palm. All developmental stages were counted to 
determine the dynamics of the mite and the extent of 
damage on fruits. Hibernating mites could be monitored 
biweekly by taking 100 leaves of weed cover around 
selected palms [15]. Looking into the abovementioned 
data and the big variation in sampling sizes and methods 
necessitate the need for optimizing and standardizing 
sampling procedures for this mite.

Possible reasons for frequent plagues

Severity of dust mite infestation in date palm groves may 
alternate, being mild in some years and severe in others. 
However, the occurrence of mite outbreaks or plagues 
have become more frequent during the last decade. Several 
reasons may be behind these resurgences, which may 
include excessive use of acaricides that promote the 
development of resistance. Preventive applications of 
insecticides against other date palm pests, for example 
nine different active ingredients including chlorpyrifos, 
cypermethrin, malathion, deltamethrin, carbaryl, beta-
cyfluthrin, fenitrothion, and imidacloprid were applied the 
red palm weevil (Rhynchophorus ferrugineus) in date palm 
groves in the eastern region of Saudi Arabia during the 
period from 2007 to 2012 [75]. The rapid development of 
pesticide resistance in mites as compared to other 
arthropods could be attributed to their arrhenotokous 
reproduction, rapid reproductive rate, and different genetic 
mechanisms to the same chemical product [76]. The low 
palm diversity of cultivating a single susceptible cultivar may 
be one of the reasons behind the rapid build-up of the date 
dust mite [6]. Climate change and the increase of annual 
global temperatures may be another factor in the upsurge 
of mites. The overall effect of temperature on the life cycle 
parameters of mite, such as the net reproductive rate, 
intrinsic rate of population growth, and shortening of the 
mite doubling time may also contribute to the mite 
outbreaks [37]. Additionally, climatic conditions affect the 
phenology of both mite and date cultivar resistance through 
changing the physiochemical characteristics of date fruits, 
which include osmotic pressure, soluble solids, and water 
content. The availability of different alternative hosts may 
increase the chance of mite survival and dispersal in the 
absence of immature date fruits [22] that presumably 
represents one possible cause of dust mite outbreaks.
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Management options

Controlling date dust mite is difficult due to its fast and 
high reproductive capacity [67]. The dense webbing 
produced by the mite protect it from predators and 
acaricides [77]. Moreover, the application of acaricides by 
the farmers on a calendar basis, usually before the beginning 
of flowering, encouraged the development of resistance in 
mite populations [19]. In this respect, education of farmers 
can play an important role in the mite management [78]. 
Nevertheless, several options remain available for the date 
palm growers to bring the mite population below damaging 
levels. These options include combining of efficacious 
tactics such as cultural, biological, and chemical measures, 
which will be discussed in details hereunder:

Cultural control

Several cultural practices such as removal of grasses 
around date palms that may represent overwintering sites 
for females during off-fruiting period [22]. Intercropping 
has been found to be negatively correlated with spider 
mite [79]. Moreover, bagging of fruit bunches, fruit thinning, 
and removal of remains of spathe, old fronds and fibers 
may be adopted against date palm dust mite to alleviate its 
negative impact on fruit quality [16, 22]. Maintenance of 
healthy palms through balanced irrigation and nutrition 
[66]. Spraying of infested bunches with strong water 
stream to remove the webbings and dislodge the mites at 
different developmental stages, particularly the eggs, which 
usually adhere to the webbings [51]. Cultivars that are 
resistant to mite infestation have not been fully exploited 
in the management of this pest [6].

Biological control

Pathogens and predators are two important mortality 
factors that play an important role in checking the 
population growth of O. afrasiaticus in the field [17]. Many 
predatory mites and coccinellid beetles are now available 
for the control of date dust mite under field conditions 
(see the natural enemies section). The ladybird, Stethorus 
gilvifrons was released at a rate of three beetles per square 
metre on fruit bunch in combination with covering [66]. 
This coccinellid predator has been reported to very 
efficient in consuming both adults and larvae of the date 
mite [80–82]. The predatory mites, Cydoneius negevi and 
Neoseiulus barkeri are the commonly used natural enemies 
of O. afrasiaticus [70]. Cydoneius negevi has the ability to 
penetrate the dense webbing produced by O. afrasiaticus, a 
character making it more suitable than other predators in 
management of date dust mite [40]. Under laboratory 
conditions, the entomopathogenic fungi Metarhizium 
anisopliae isolate 20149 and Beauveria bassiana proved to 
be effective and potential candidates for future control of 

O. afrasiaticus [83,  84]. However, more field trials are 
required to elucidate their efficacy under date palm grove 
conditions.

Chemical control

Historically, treatment of date bunches with sulfur had 
been the standard practice in USA since mid-1950s to 
control the date mite Oligonychus pratensis [1]. The acaricide 
hexythiazox was introduced into date industry in California 
in 1998 [7]. Thereafter, an array of acaricides have been 
used to manage O. afrasiaticus in date palm plantations. 
Recently, the management of O. afrasiaticus in date palm 
grove has depended primarily on frequent application of 
synthetic acaricides [84]. Acaricide application is not 
sustainable and excessive and frequent uses of a limited 
number of active ingredients may lead to development of 
resistance and resurgence of mite populations [19,  84]. 
Cinnamaldehyde gave mortalities of 90.84% and 88.64% 
against O. afrasiaticus and Eutetranychus palmatus, respectively 
under field conditions in Qassim region of Saudi Arabia when 
used at a concentration of 3000 ppm [19]. In laboratory 
trials, Oxamyl (Carbamate) proved to be effective against 
O. afrasiaticus in Al-Qassim region of Saudi Arabia on the 
date palm cultivar ‘Shakra’ [85]. These results need to be 
tested under field conditions before any recommendation 
can be made. Fenpyroximate 5% SC used in nanoparticles 
caused mortalities of 98.1%, 97.1% and 98.3% against the 
eggs, immature stages (larvae and nymphs), and adults 
(females and males) of O. afrasiaticus, respectively [86]. 
Fakeer et al. [87] tested five acaricides, notably abamectin 
(1.8% EC), Chlorfenapyr (365 SC), fenopyroximate (5% 
EC), cyflumetofen (20% SC), and hexythiazox (10% WP) 
against O. afrasiaticus. They reported LC50 values of 0.05, 
0.07, 0.13, 0.55 and 6.89  ppm, respectively. Abamectin 
seems to be the most toxic to the mite among the different 
acaricides tested as reflected by the lowest LC50 value. 
A single application of the acaricides fenbutatin oxide, 
hexythiazox and abamectin per season were sufficient to 
control O. afrasiaticus in date palm plantations [2]. Recently, 
several authors evaluated the efficacy of different acaricides 
for the management of O. afrasiaticus both under laboratory 
and field conditions [85–89].

Botanical acaricides such as neem oil are also available 
[67,  90]. Synchronizing management measures of many 
date palm pests will save growers efforts, ensure healthy 
date fruits for consumer and lessen the adverse impact of 
pesticides on the date palm agroecosystem.

Future challenges and opportunities

Future challenges in O. afrasiaticus management include 
determination of practical economic threshold, establishment 
of efficient biocontrol agents, development of resistance 
management protocols, and developing standardized 
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sampling plans including sampling sizes and methods. 
Future research opportunities may include the use of machine 
learning and prediction models based on meteorological 
and fruit chemistry data to predict the appearance and 
population density of the mite. The use of drones and 
unmanned aerial vehicles for monitoring mite infestation 
and for precision application of acaricides or release of 
predators represents an important opportunity for future 
management of this mite.

Conclusions

In recent years, the date dust mite, Oligonychus afrasiaticus 
has become a major pest causing economic losses in many 
areas around the globe where the date palm is grown. The 
reliance on chemical acaricides for the mite control caused 
an adverse effect on the natural enemies and exerted a 
high selection pressure on the mite populations resulting 
in the emergence of mite resistance. The inherited 
resistance of different date palm cultivars against this mite 
together with potential predators represent important 
components of the integrated management of this pest. 
However, more trials are need to evaluate their efficacies 
under field conditions. A combination of efficacious tactics 
such as cultural, biological and chemical is recommended 
to keep the mite population below levels that cause 
economic damage. Research studies are needed to develop 
simple economic threshold adaptable to the farmers. 
Raising the awareness of the farmers about the date dust 
mite constitute an essential components of integrated 
management (IPM) of this serious pest. Phenological and 
prediction models could provide useful information the 
greatly help in decision-making regarding the initiation of 
management measures.
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