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Speciesof Oligonychus Infesting DatePalm Culti vars in
the Southern Arava Valley of Israel

E. Palevsky,
�����

O. Ucko,
�

S.Peles,
�

S.Yablonski
�

andU. Gerson
�

In a study of datefruit damagecausedby Oligonychus spp.,we investigatedwhetherthe
cultivaraffectsphenology, andonwhathoststhemitesover-winter. Samplesweretakenfrom
`Deglet Noor', `Barhi' and`Medjool' treesfrom mid-April throughmid-Septemberduring
the years1999–2002. In the ground-cover mites were monitoredby collecting Bermuda
grass(Cynodondactylon) undereachsamplingtree. Over 99% of the mites collectedon
Deglet Noor andBarhi fruit wereidenti�ed asO. afrasiaticus. Meanpopulationlevelsof O.
afrasiaticusreachedten mitesor more(initiation of infestation)on Medjool in the second
half of May, whereason Deglet Noor this did not occurbeforethe �rst weekof July. On
Barhi the initiation of infestationvariedbetweenplots andyears,rangingfrom the second
half of May to the beginning of July, but alwaysoccurredearlier thanDeglet Noor. Mite
populationson the pinnaeremainedlow from JunethroughOctober, not exceedingseven
mitesper pinna,whereason fruit strandsthey reachedpeakpopulationsof approximately
4000mitesperstrand.Thesex ratio (proportionof females)of O. afrasiaticuson fruit of all
threecultivarswashighly female-biased,usuallyabove 0.85. During winter, O. afrasiaticus
wasfound on Bermudagrassin the orchardground-cover aswell ason frondsof all three
cultivars.
KEY WORDS: Date palm; Phoenix dactylifera; date mites; Oligonychus afrasiaticus;
Oligonychussenegalensis; Medjool;Barhi;Deglet Noor;Arava Valley, Israel.

INTRODUCTION

Approximately1,700hectaresof datepalms,Phoenixdactylifera L., arecultivatedin
Israelalong the Syrian-Africanrift, from Lake Kinneret (Seaof Galilee) in the north –
wheretherelativehumidity is high,to theRedSeain thesouth(theSouthernAravaValley,
or SAV) – which is extremelyarid. Nine cultivarsaregrown, the most importantbeing
`Medjool', `Hayany' (primarily in theNorth), `DegletNoor' and`Barhi' comprising49%,
12%,11%and7%of thearea,respectively (2).

Spidermite outbreakson datepalms�rst took placein Israelduring the early 1980s
in the SAV, primarily on cv. Deglet Noor. Mites were observed during June, and
satisfactory control was achieved with one acaricidal treatmentapplied in late July.
OligonychussenegalensisGutierrezandEtienne(Acari: Tetranychidae)(thenmisidenti�ed
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as Oligonychus tylus Baker and Pritchard)occurredon the damagedfruit, whereasO.
afrasiaticus(McGregor) was found only in the plant ground-cover (5). In India and
Senegal, O. senegalensisis apestprimarily of riceandsorghum(10). It hasbeenrecorded
as a peston datepalms in Israel only. Basedon the peststatusof O. afrasiaticusin
neighboringcountries(3,8), Gersonet al. (5) suggestedthat this mite could becomea
seriouspestof datepalmsin Israel. Mite populationson datepalmslater droppedand
remainedundetectedin theSAV until 1992,whenmitedamagewasagainobservedondate
fruit. Infestationlevels increasedduring the 1990sdespiteprophylactic applicationsof
sulfur anddicofol. Mite outbreaksspreadto all datepalmplantationsin theSAV, causing
substantialeconomicdamageto the cvs. Deglet Noor, Barhi, `Khadrawy' andMedjool.
Dependingon durationof infestationandmite populationlevel, fruit damagerangedfrom
minimal scarringof the cuticle, typically seensurroundingthe pointsof contactbetween
fruits, to fruit surfacesthatwerecompletelyscarredandsometimescracked.Suchdamage
hasnotbeenobservedin thenorthern,morehumidareasof Israel.

Our goal in this study was to obtain answersto the following: what speciesof
Oligonychuswerecausingdatefruit damagein Israel,andon which cultivars? Are the
speciesthat occur on the treesthe sameas thosefound in the ground-cover? Is the
phenologyof themitesaffectedby thecultivar andonwhathostsdomitesoverwinter?

MATERIALS AND METHODS

Sampleswere taken twice a month from mid-April through mid-September, from
Deglet Noor, Barhi andMedjool trees(plots1, 8-10and12; Table1). All samplingtrees
werekept pesticide-freethroughoutthe study. At least� ve treesweresampledin each
plot, four fruit strands(eachfrom a differentfruit bunch)pertree.Tenpinnaefrom young
frondsof DegletNoorandtenextrapinnaefrom one-year-old frondsweresampledin plots
1 and9 during2001.On Medjool andBarhi (alsoin 2001)pinnaeweresampledsimilarly
from plots10 and12 early in theseason,until mitesweredetectedon thefruit. In plot 8,
mitesweremonitoredby collecting � 100 g of Bermudagrass,CynodondactylonL. (no
herbicidesapplied),undereachsamplingtree.Fouradditionaltreesthathadnounder-story
growth werealsomonitoredin this plot during1999and2000. For speciesidenti�cation
infestedfruit werecollectedor obtainedfrom anadditional11SAV plots,two in theCentral
Arava Valley andonelocatedon thenorthwesternshoreof theDeadSea(Table1). Over-
winteringpopulationsin 2002weremonitoredon 90-cmsegmentsof datefronds(6) from
Deglet Noor, Barhi andMedjool trees(plots9, 10 and12, Table1) bearingca 60 pinnae
andonBermudagrass(samplewasstandardizedto ca400g, theaverageweightof a90-cm
datefrondsegment).

Sampleswerecollectedin residentialgardenson St. Augustinegrass,Stenotaphrum
secundatum(Walt.) Kuntze,andon the palmateleavesof Washingtonia�lifer a (Linden)
Wendl. Fruit strands,pinnae,frondsandfoliage werewashedin 70% ethanol,the plant
matterwasdiscarded,andthe ethanolstoredin plasticcontainers(1). The larger debris
was sieved out in the laboratory, mites were separatedwith a 150-meshsieve and then
back-washedwith 96% ethanolinto a petri dish with a grid for counting. In the winter
of 2002,additionalsamplesof datepalmfrondsandgrasseswerecollectedandtheover-
wintering mites were extractedwith Tullgren funnels. For the resultspresentedin this
study, only thecountsof thematurefemalesandmalesof Oligonychussp. wereincluded,
the latteralsobeingmounted.Malesof O. afrasiaticusweredistinguishedfrom thoseof
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TABLE 1. Samplingplots in the SouthernandCentralArava Valley andthenorthwesterncoastof
theDeadSea(plotslistedfrom southto north).

Plots
�

Farm Cultivar Treeage
�

Sampling
years

1 Elot DegletNoor Mature 1999–2001
2 Elot Brem Mature 1999–2000
3 Elot Hayany Mature 2000
4 Elot Medjool Mature 1999–2000
5 Elot Medjool Young 1999–2000
6 Elot Medjool Young 2001
7 Elifaz Medjool Young 2001
8 Samar Barhi Mature 1999–2001
9 Yotvata DegletNoor Mature 2001–2002

10 Yotvata Barhi Mature 2001–2002
11 Yotvata Barhi Young 2001
12 Yotvata Medjool Mature 2001–2002
13 Yotvata Hayany Mature 1999
14 Gro�t Medjool Young 2001
15 Gro�t Medjool Mature 2000
16 Qetura DegletNoor Mature 2000–2001
17 EnHazeva Brem Mature 2000
18 Yair Exp. Stn. DegletNoor Mature 2001
19 Almog DegletNoor Mature 2000

�

Plots1-16,SouthernArava Valley; plots17-18CentralArava Valley; plot 19, northwesterncoastof the Dead
Sea.

�

Youngtrees(lessthan5 yearsold) did notbearcommercialfruit.

O. senegalensisby their aedeagal structure(10). The dynamicsof anothertetranychid,
Eutetranychuspalmatus, anda few speciesof phytoseiidpredatorsfound in the ethanol
wash,will bepresentedin a futuremanuscript.

To assessthe variability of populationlevels of O. afrasiaticusbetweentrees, the
coef�cient of variation(standarddeviation/averagein %) wascalculatedfor thepopulations
found on the pinnaeand strandsof the samplingtreeswithin eachplot. To test the
hypothesisthat O. afrasiaticuswas more dominant than O. senegalensis, 99% upper
con�dencelimits (99%CL) for theannualpercentagesof O. senegalensiswerecalculated
for eachcultivar. To determinewhetherthetiming of fruit infestationby this mite differed
amongthe cultivars, a variable was de�ned as the Julian date when pest populations
reachedten or more individuals. The 95% con�dence intervals for this variablewere
calculatedto determinethecultivarandseasonvariation.ANOVA wasusedto comparethe
two extractionmethods(Tullgren funnel vs ethanolwash)andto determinewhetherpest
populationswerehigheron any oneof the hostsmonitored,namely, the threedatepalm
cultivarsandtheground-cover (doneonly for Tullgrenfunneldata,within eachmonth).

RESULTS

Ondatefruit O.senegalensiswasfoundonly in 1999,ononesamplingdateoutof seven
ononly oneof the12treessampledin eachcultivar. Onthissamplingdate,onDegletNoor
andBarhi only two andthreeout of a sampleof 118 and102 males,respectively, were
identi�ed asO. senegalensis. Thus,evenfor thissamplingdatetherelativepercentageand
upper99%CL for O. senegalensiswere,respectively, 1.7%and7.0%for DegletNoorand
2.9%and9.6%for Barhi (Table2). On theBermudagrassground-cover, O. afrasiaticus
wasthedominantspeciesin 2000but not in 1999,possiblydueto the small samplesize
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TABLE 2. Percentof Oligonychusspeciesanduppercon�dencelimits (99% CL) of Oligonychus
senegalensis(Os) infestingfruits of two datecultivarsin theSouthernArava Valley, Israel,in 1999
and 2000. Males of O. afrasiaticus(Oa) were distinguishedfrom thoseof Os by their aedeagal
structure(n=numberof malesmounted).

Year Cv. n Oligonychusspecies(%) 99%CL
Oa Os Os

1999 DegletNoor 319 99.06 0.94 3.2
Barhi 502 99.60 0.40 1.7

2000 DegletNoor 627 100 0 0.9
Barhi 379 100 0 1.3

TABLE 3. Percentof Oligonychusspeciesanduppercon�dencelimits (99% CL) of Oligonychus
senegalensis(Os) infestingdatefruits of cv. Barhi andBermudagrassin the groundcover in the
SouthernArava Valley, Israel,in 1999and2000. Malesof O. afrasiaticus(Oa)weredistinguished
from thoseof Osby theiraedeagal structure(n= numberof malesmounted).

Year Datefruit/grass n Oligonychusspecies(%) 99%CL
Oa Os Os

1999 Fruit 208 100 0 2.2
Bermudagrass 27 55.6 44.4 67.9

2000 Fruit 132 100 0 3.5
Bermudagrass 196 94.3 5.7 12.0

collectedin thatyear(99%CL, Table3). On theBarhi treesabovethepatchesof Bermuda
grassnospecimensof O. senegalensiswererecoveredfrom thefruit samplesin eitheryear
(plot 8, Tables1 and3). All mitescollectedfrom fruit takenfrom 11additionalplotsin the
SAV andtwo plotsfrom thecentralAravaValley wereO. afrasiaticus. North of theArava
Valley, mitedamagetypicalof Oligonychusspp.wasrecordedfrom oneplot locatedonthe
northwesternshoreof theDeadSea,whereonly O. senegalensiswasfound.

During the years1999–2001,O. afrasiaticuson Barhi fruit was consistently�rst
observed (in plot 8) in May or early June(Fig. 1a). Populationsincreasedduring June
andJuly, their levelsexceeding1700mitesper fruit strandin 1999.On Deglet Noor (plot
1), miteswere�rst observedbetweenmid-Juneandthebeginningof July, but populations
did not increaseuntil mid-Julyto earlyAugust(Fig. 2), peakingat levels � 2600mitesper
fruit strandin 2000.

In 2001,mitesweremonitoredonDegletNoor, BarhiandMedjoolonthesamefarmin
adjacentplots(9, 10and12). ThepestswerefoundonMedjool from lateApril to thethird
weekof August(ca16weeks),onBarhifrom mid-Mayuntil the�rst weekin August(ca12

TABLE 4. Meannumberof Oligonychusafrasiaticusfemaleson frond segments(90 cm, ca 400g)
of threedatecultivarsandon Bermudagrass(ca 400g) in theSouthernArava Valley, winter 2002,
usingtwo extractionmethods.

Extractionmethod Month Numberon frondsegments/Bermudagrass
Medjool Barhi DegletNoor Bermuda

grass
Alcohol February 0.0a

�

0.0a 0.0a
March 0.0a 0.0a 0.2a

Tullgrenfunnels February 0.0b 2.4ab 0.1b 5.2a
March 0.2b 0.0b 0.2b 2.2a

�

Within monthandextractionmethod,�gures followedby acommonletterdonotdiffer signi�cantly atP � 0.05.
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Fig. 1. Meannumberof femaleOligonychusafrasiaticus: (a) on datestrandsof cv. Barhi and(b)
on Bermudagrassin the groundcover (Table1, Plot 8). For 1999,2000and2001,coef�cients of
variation(%) on strandsrangedfrom 125–200,48–200,and31–224,andon Bermudagrassranged
from 22–182,18–182,and64–140,respectively.

weeks), andonDegletNoor from thethird weekof Juneuntil thethird weekof September
(ca13weeks)(Fig. 3). High mitepopulationswereseenonMedjoolandDegletNoor fruit
for 6 weeksandonBarhi for 8 weeks.No mitesweredetectedon thepinnae,whethernew
or oneyearold, beforebeingfoundon fruit. On Deglet Noor, mite populationson pinnae
remainedlow from JunethroughOctober, notexceedingsevenperpinnae,whereasonfruit
strandspopulationspeakedat approximately4000mitesperstrand(Fig. 4). Thesex ratio
(proportionof females)of O. afrasiaticuson all threecultivarswashighly female-biased,
usuallybeingabove0.85(Fig. 5).

Sporadicinfestationswere seenon young Medjool treesin the past,but damageto
maturetreeswasobservedfor the�rst timein 2000.In 2001,infestationsonyoungMedjool
treesoccurredvery early in the season(mid-May) throughoutthe SAV. During the same
periodheavy infestationswerealsoseenon youngBarhi trees(plot 11) thatwerebearing
fruit for the�rst time.

In 2001 and 2002, meanpopulationlevels reachedten mites or more (initiation of
infestation)on Medjool in the secondhalf of May, whereason Deglet Noor this did not
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Fig. 2. Meannumberof femaleOligonychusafrasiaticuson datestrandsof cv. Deglet Noor (Table
1, Plot 1). Coef�cients of variation(%) for 1999,2000and2001rangedfrom 53–283,58–278,and
106–245,respectively.

Fig. 3. Meannumberof femaleOligonychusafrasiaticuson datestrandsof threecultivarsin 2001
(Table1, Plots9, 10and12,respectively). Coef�cients of variation(%) onstrandsof Medjool,Barhi
andDeglet Noor rangedfrom 36-188,35-199,and50-211,respectively.

occurbeforethe�rst weekof July, thedifferencesbetweenthesetwo cultivarsbeingvery
substantial(nooverlapbetween95%con�denceintervals,Fig. 6a).OnBarhi,theinitiation
of infestationvariedbetweenplotsandyears,rangingfrom thesecondhalf of May to the
beginningof July, but it alwaysoccurredbeforeDeglet Noor; thesedifferences,however,
wereconsiderableonly in 1999and2001(Fig. 6).

In thespring(April–May) of 2000and2001,miteswerefoundin theground-cover on
Bermudagrassbeforebeingnotedon the fruit of Barhi trees(plot 8, Fig. 1). From May
throughAugust,thepresenceof mitesin theground-covercoincidedwith thaton thefruit.

During thewinterof 2002,extremelylow populationsof O. afrasiaticusweredetected
on thefrondsof Medjool,Barhi andDeglet Noor, themaximumvaluesbeing0.2,2.4and
0.2 mites per 90-cm frond segments,respectively (Table 4). No signi�cant differences
werefoundbetweenthetwo extractionmethodsused.In Februaryhigherpopulationswere
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Fig. 4. Meannumberof femaleOligonychusafrasiaticuson pinnaefrom youngfrondsandfrom
one-year-old fronds,andon datestrandsof cv. Deglet Noor in 2001(Table1, Plot 9). Coef�cients
of variation(%) on pinnaefrom youngfronds,from one-year-old fronds,andon datestrandsranged
from 65–164,46–143,and50–211,respectively.

Fig. 5. Sex ratio of Oligonychusafrasiaticuscollectedfrom threedatepalmcultivarsin 2001(Table
1, Plots9, 10and12,respectively).

extractedfrom BermudagrassandBarhi thanon Deglet Noor andMedjool. Populations
werehigherin Marchon Bermudagrassthanon thethreedatepalmcultivars. In general,
mite populationsseemedto be more consistenton Bermudagrassthan on the frond
segments.In residentialgardensatadistanceof at least2 km from thenearestcommercial
datepalmplots,O. afrasiaticuswasfoundover-winteringon St. Augustinegrassandon
thepalmateleavesof W. �lifer a.
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Fig. 6. Mean Julian date(plus 95% con�dence intervals) of initiation of mite infestation(when
populationsreachedten mitesor more): (a) on cvs. Deglet Noor, Barhi andMedjool in 2001and
2002(Table1, Plots9, 10and12,respectively); and(b) oncvs.DegletNoorandBarhi in 1999–2001
(Table1, Plots1 and8, respectively).

DISCUSSION

In thisstudywehaveshown thatthedominantmitepestof datefruit in theSouthernand
CentralArava Valley is O. afrasiaticus,a specieswell suitedto hot anddry environments
(7). It is not clearwhy O. afrasiaticushasdisplacedO. senegalensis, but oneexplanation
couldbethetiming of theinitial colonization.O. afrasiaticusappearsto beaground-cover
resident,andthusin placewhendatefruits becomesuitablefor colonization.It wasalways
the �rst speciesto be foundon the fruit andin theground-cover. O. senegalensis, on the
otherhand,wasfoundon theground-cover plantsonly in mid- to late-summer, concurrent
with peakdatefruit infestation,suggestingthat this mite hasto colonizethe datepalm
systemeachyearanew. Theonly sitewhereO. senegalensisretainssolepeststatusondate
fruit in Israel is alongthe northwesternshoreof the DeadSea. Neitheracarinepesthas
beenobservedondatefruit northof thatregion.

We foundthatthecultivar hada substantialeffect on thephenologyof O. afrasiaticus.
Although variation in fruit set phenologyseemsto explain the discrepancy between
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Fig. 7. Timing of pre-infestationperiods,from fruit set to initiation of infestation,andinfestation
periods,on threedatecultivars(Deglet Noor, Barhi andMedjool) in 2001(Table1, Plots9, 10 and
12,respectively).

Medjool andBarhi, it doesnot accountfor the extendedpre-infestationperiodof Deglet
Noor (Fig. 7). Additional factorsinherentin eachcultivar, suchasfruit chemistryand/or
morphology, couldaffect thetiming of infestation.More researchis requiredto determine
the role of thesefactors.By harvesttime, populationsdecreasesubstantiallyon Medjool
andDegletNoorbut notonBarhi,sinceit is pickedwhenthefruit arestill yellow.

We were unableto �nd in the literatureany quantitative studieson the phenology
and within-plot distribution of O. afrasiaticuson different datecultivars. Gispertet al.
(6), who studiedthe temporaland spatialdistributions of O. pratensison Deglet Noor,
showed fruit bunch infestationto be generallyclumped,with heavily infestedbunches
beingadjacentto non-infestedones,andsuggestedthat infestationresultedfrom random
arrivalsof individual mites.Similar observationsweremadeby CoudinandGalvez(4) in
Mauritania,who notedthat only a few femaleswererequiredfor the colonizationof O.
afrasiaticus. Our directobservationsof clumpedbunchinfestationandhigh coef�cients
of variation(similar to thosefound by Gispertet al., ref 6) on all threecultivarsand in
theground-cover (valueslistedin captionsto Figs.1–4)con�rm thatthedistributionof O.
afrasiaticusis clumped.

During the winter months(November–March)O. pratensiswasfound on frondsand
on grassesin theground-cover (3,6). Hussain(7) reportedover-winteringO. afrasiaticus
on �bers and the frond bases,but no over-wintering mites on the pinnae,offshoots,or
the ground-cover. In two out of our threestudyyearsO. afrasiaticuswas found in the
ground-cover in the spring (April–May) beforebeing seenon the fruit. We also found
the pestwithout dif�culty on differentgrassesduring winter. On pinnae(samplesize=
20 pinnaeper tree), however, we did not �nd O. afrasiaticusduring the spring before
they were observed on fruit. Using the Gispertet al. (6) methodology, which entailed
a threefoldincreasein thenumberof pinnaesampledper treeandtheadditionof themid
vein,we detectedpopulationson frondsof cvs.Barhi,DegletNoor andMedjool,but their
levelsweremuchlower thanthosereportedby Gispertetal. (6). Morequantitativestudies
designedto monitor wind-bornemovementof O. afrasiaticusfrom the ground-cover are
neededto determinetherole thatthesemitesplay in thecolonizationof thedatefruit.

Thesex ratioof O. afrasiaticusfoundin thisstudywasextremelyfemalebiased,being
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usuallyabove 0.85,in contrastto a sex ratio of 0.3–0.83(proportionof females)reported
by CoudinandGalvez(4), whoculturedthemiteonbeansin thelaboratory. Althoughit is
dif�cult to reconciletheserateswith our data,we attributethemto threedifferentreasons.
First, therearingof themite onanunnaturalhostplantunderlaboratoryconditions.Then,
thehigh rateof sibmatingthatcanbeexpectedwithin themites' profusewebbing,which
is known to inducea stronglybiasedfemalesex ratio (9). Finally, femalesdevelopingon
anexhaustedfoodresource,causedby thedensemitepopulations,canshift theirsex ratios
towardsdaughters(11,12). We hypothesizethat the strongly female-biasedsex ratio of
O. afrasiaticusallows the wind-bornemite to colonizefruit bunchesef�ciently , increase
rapidlyanddisperseto bunchesof thesameanddifferentcultivars.
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