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Specief Oligonydus Infesting Date Palm Culti vars in
the Southem Arava Valley of Israel

E. Palevsky, O.Ucko, S.Peles,S.Yablonski andU. Gerson

In a study of datefruit damagecausedby Oligonydus spp., we investigatedwhetherthe

cultivaraffectsphenologyandonwhathoststhemitesover-winter. Samplesveretakenfrom

"Deglet Noor', “Barhi' and *Medjool' treesfrom mid-April throughmid-Septembeduring

the years1999-2002. In the ground-ceer mites were monitoredby collecting Bermuda
grass(Cynodondactylor) undereachsamplingtree. Over 99% of the mites collectedon

Deglet Noor andBarhifruit wereidenti ed asO. afrasiaticus Meanpopulationlevels of O.

afrasiaticusreacheden mites or 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 infestationvaried betweenplots andyears,rangingfrom the second
half of May to the beginning of July, but always occurredearlierthan Deglet Noor. Mite

populationson the pinnaeremainediow from JunethroughOctober not exceedingseven

mites per pinna, whereason fruit strandsthey reachedpeakpopulationsof approximately
4000mitesperstrand.The sex ratio (proportionof females)of O. afrasiaticuson fruit of all

threecultivarswashighly female-biased,suallyaborse 0.85. During winter, O. afrasiaticus
wasfound on Bermudagrassin the orchardground-ceer aswell ason frondsof all three
cultivars.
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INTRODUCTION

Approximately1,700hectaresf datepalms,Phoenixdactylifera L., are cultivatedin
Israelalong the Syrian-Africanrift, from Lake Kinneret(Seaof Galilee)in the north —
wheretherelative humidityis high, to theRedSeain the south(the SoutherrmArava Valley,
or SAV) — which is extremelyarid. Nine cultivarsare grown, the mostimportantbeing
"Medjool', "Hayary' (primarily in the North), ‘Deglet Noor' and Barhi' comprising49%,
12%,11%and7% of thearearespectiely (2).

Spidermite outbreakson datepalms rst took placein Israelduring the early 1980s
in the SAV, primarily on cv. Deglet Noor. Mites were obsened during June, and
satishctory control was achieved with one acaricidal treatmentapplied in late July.
OligonydussengalensisGutierrezandEtienne(Acari: Tetrarychidae)thenmisidenti ed
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as Oligonydus tylus Baker and Pritchard)occurredon the damagedfruit, whereasO.
afrasiaticus (McGregor) was found only in the plant ground-ceer (5). In India and
Sengal, O. sengalensiss a pestprimarily of rice andsoighum(10). It hasbeenrecorded
as a peston date palmsin Israelonly. Basedon the peststatusof O. afrasiaticusin
neighboringcountries(3,8), Gersonet al. (5) suggestedhat this mite could becomea
seriouspestof datepalmsin Israel. Mite populationson date palmslater droppedand
remainedundetectedh the SAV until 1992, whenmite damagevasagain obsenedondate
fruit. Infestationlevels increasedduring the 1990sdespiteproptylactic applicationsof
sulfur anddicofol. Mite outbreakspreado all datepalm plantationsn the SAV, causing
substantiakconomicdamageto the cvs. Deglet Noor, Barhi, "Khadravy' and Medjool.
Dependingon durationof infestationandmite populationlevel, fruit damageangedrom
minimal scarringof the cuticle, typically seensurroundingthe pointsof contactbetween
fruits, to fruit surfacesthatwerecompletelyscarrecandsometimesracked. Suchdamage
hasnot beenobseredin the northernmorehumid areasof Israel.

Our goal in this study was to obtain answersto the following: what speciesof
Oligonydus were causingdatefruit damagein Israel,and on which cultivars? Are the
speciesthat occur on the treesthe sameas thosefound in the ground-ceer? Is the
phenologyof the mitesaffectedby the cultivar andon whathostsdo mitesoverwinter?

MATERIALS AND METHODS

Sampleswere taken twice a month from mid-April through mid-Septemberfrom
Deglet Noor, Barhi andMedjool trees(plots 1, 8-10and12; Table1). All samplingtrees
were kept pesticide-freghroughoutthe study At least ve treeswere sampledin each
plot, four fruit strandgeachfrom a differentfruit bunch)pertree. Tenpinnaefrom young
frondsof DegletNoorandtenextra pinnaefrom one-yeatold frondsweresampledn plots
1 and9 during2001.0n Medjool andBarhi (alsoin 2001)pinnaeweresampledsimilarly
from plots 10 and 12 earlyin the seasonuntil mitesweredetectedn thefruit. In plot 8,
miteswere monitoredby collecting 100 g of Bermudagrass,CynodondactylonL. (no
herbicidesapplied),undereachsamplingree. Four additionaltreesthathadno understory
growth werealsomonitoredin this plot during 1999and2000. For specieddenti cation
infestedfruit werecollectedor obtainedrom anadditionall1 SAV plots,two in theCentral
Arava Valley andonelocatedon the northwesterrshoreof the DeadSea(Table1). Over
wintering populationdn 2002weremonitoredon 90-cmsegmentsof datefronds(6) from
Deglet Noor, Barhi and Medjool trees(plots 9, 10 and 12, Table 1) bearingca 60 pinnae
andonBermudagrasgsamplewasstandardizetb ca400g, theaverageweightof a90-cm
datefrond segment).

Sampleswere collectedin residentialgardenson St. Augustinegrass,Stenotaphrum
secundatunfWalt.) Kuntze,andon the palmateleavesof Washingtonia lifer a (Linden)
Wendl. Fruit strands pinnae,frondsandfoliage werewashedin 70% ethanol,the plant
matterwas discarded andthe ethanolstoredin plastic containerq1). The larger debris
was sieved out in the laboratory mites were separatedvith a 150-meshsieve and then
back-washedwith 96% ethanolinto a petri dish with a grid for counting. In the winter
of 2002,additionalsamplesf datepalmfrondsandgrassesverecollectedandthe over-
wintering mites were extractedwith Tullgren funnels. For the resultspresentedn this
study only the countsof the maturefemalesandmalesof Oligonydussp. wereincluded,
the latter alsobeingmounted.Malesof O. afrasiaticuswere distinguishedrom thoseof
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TABLE 1. Samplingplotsin the Southernand CentralArava Valley andthe northwesterrcoastof
the DeadSea(plotslistedfrom southto north).

Plots Farm Cultivar Treeage Sampling
years
1 Elot DegletNoor Mature 1999-2001
2 Elot Brem Mature 1999-2000
3 Elot Hayary 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 Hayary Mature 1999
14 Grot Medjool Young 2001
15 Grot Medjool Mature 2000
16 Qetura DegletNoor Mature 2000-2001
17 EnHazesa Brem Mature 2000
18 Yair Exp. Stn. Deglet Noor Mature 2001
19 Almog Deglet Noor Mature 2000

Plots1-16, SouthernArava Valley; plots 17-18CentralArava Valley; plot 19, northwesterrcoastof the Dead
Sea.
Youngtrees(lessthan5 yearsold) did notbearcommerciafruit.

O. sengalensisby their aedeagl structure(10). The dynamicsof anothertetrarychid,
Eutetranydus palmatus and a few speciesof phytoseiid predatorsfound in the ethanol
wash,will bepresentedh afuturemanuscript.

To assesghe variability of populationlevels of O. afrasiaticusbetweentrees, the
coefcient of variation(standardaleviation/averagan %) wascalculatedor thepopulations
found on the pinnae and strandsof the samplingtreeswithin eachplot. To testthe
hypothesisthat O. afrasiaticuswas more dominantthan O. sengalensis 99% upper
con dencelimits (99% CL) for theannualpercentagesf O. sengalensiswerecalculated
for eachcultivar. To determinewvhetherthetiming 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 variable were
calculatedo determinghecultivar andseasorvariation. ANOVA wasusedto comparehe
two extractionmethods(Tullgren funnel vs ethanolwash)andto determinewhetherpest
populationswere higheron ary one of the hostsmonitored,namely the threedate palm
cultivarsandthe ground-c@er (doneonly for Tullgrenfunneldata,within eachmonth).

RESULTS

Ondatefruit O. sengalensisvasfoundonly in 1999,0n onesamplingdateoutof seven
ononly oneof the12treessampledn eachcultivar. Onthis samplingdate,on DegletNoor
and Barhi only two andthreeout of a sampleof 118 and 102 males,respectiely, were
identi ed asO. sengalensis Thus,evenfor this samplingdatetherelative percentagand
upper99%CL for O. sengalensiswere,respectiely, 1.7%and7.0%for DegletNoorand
2.9%and9.6%for Barhi (Table2). Onthe Bermudagrassground-ceer, O. afrasiaticus
wasthe dominantspeciesn 2000but notin 1999, possiblydueto the small samplesize
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TABLE 2. Percentof Oligonydusspeciesand uppercon dencelimits (99% CL) of Oligonydus
sengalensis(Os) infestingfruits of two datecultivarsin the SouthernArava Valley, Israel,in 1999
and 2000. Males of O. afrasiaticus(Oa) were distinguishedfrom thoseof Os by their aedeag|
structureg(n=numberof malesmounted).

Year Cv. n Oligonydusspecieg%) 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 Oligonydusspeciesand uppercon dencelimits (99% CL) of Oligonydus
sengalensis(Os) infesting datefruits of cv. Barhi and Bermudagrassin the groundcover in the
SouthernArava Valley, Israel,in 1999and2000. Malesof O. afrasiaticus(Oa) weredistinguished
from thoseof Osby their aedeagl structure(n= numberof malesmounted).

Year Datefruit/grass n Oligonyusspecieg%) 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 35
Bermudagrass 196 94.3 5.7 12.0

collectedin thatyear(99%CL, Table3). OntheBarhitreesabove the patchef Bermuda
grassno specimensf O. sengalensiswvererecoveredfrom thefruit samplesn eitheryear
(plot 8, Tablesl and3). All mitescollectedfrom fruit takenfrom 11 additionalplotsin the
SAV andtwo plotsfrom the centralArava Valley wereO. afrasiaticus North of the Arava
Valley, mite damageypical of Oligonycusspp.wasrecordedrom oneplot locatedonthe
northwesterrshoreof the DeadSeawhereonly O. sengalensisvasfound.

During the years 1999-2001,0. afrasiaticuson Barhi fruit was consistently rst
obsenred (in plot 8) in May or early June(Fig. 1a). Populationsncreasediuring June
andJuly, their levels exceedingl 700 mitesper fruit strandin 1999. On Deglet Noor (plot
1), miteswere rst obseredbetweemmid-Juneandthe beginning of July, but populations
did notincreaseauntil mid-Julyto early August(Fig. 2), peakingatlevels 2600mitesper
fruit strandin 2000.

In 2001, mitesweremonitoredon DegletNoor, BarhiandMedjoolonthe samefarmin
adjacenplots(9, 10and12). Thepestswverefoundon Medjool from late April to thethird
weekof August(ca 16 weeks)onBarhifrom mid-May until the rst weekin August(cal2

TABLE 4. Meannumberof Oligonydusafrasiaticusfemaleson frond sggments(90 cm, ca 400g)
of threedatecultivarsandon Bermudagrass(ca 400g) in the SouthernArava Valley, winter 2002,
usingtwo extractionmethods.

Extractionmethod Month Numberon frond segments/Bermudgrass
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 followed by acommonletterdo notdiffer signi cantly atP  0.05.
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Fig. 1. Meannumberof femaleOligonyctusafrasiaticus (a) on datestrandsof cv. Barhi and(b)
on Bermudagrassin the groundcover (Table 1, Plot 8). For 1999,2000and 2001, coefcients of
variation(%) on strandsangedfrom 125-200,48-200,and31-224,andon Bermudagrassranged
from 22—-182,18-182,and64—-140 respectiely.

weeks), andon DegletNoor from thethird weekof Juneuntil thethird weekof September
(cal3weeks)Fig. 3). High mite populationsvereseenon MedjoolandDeglet Noor fruit
for 6 weeksandon Barhifor 8 weeks.No mitesweredetectedn the pinnae whethemew
or oneyearold, beforebeingfoundon fruit. On Deglet Noor, mite populationson pinnae
remainedow from JunethroughOctober notexceedingserenperpinnae wherean fruit
strandgpopulationgpealed at approximately2000mitesper strand(Fig. 4). The sex ratio
(proportionof females)of O. afrasiaticuson all threecultivarswashighly female-biased,
usuallybeingabove 0.85(Fig. 5).

Sporadicinfestationswere seenon young Medjool treesin the past, but damageto
maturetreeswvasobseredfor the rst timein 2000.1n 2001, infestationonyoungMedjool
treesoccurredvery early in the seasor(mid-May) throughoutthe SAV. During the same
periodheavy infestationswverealsoseenon 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 femaleOligonydusafrasiaticuson datestrandsof cv. Deglet Noor (Table
1, Plot1). Coefcients of variation(%) for 1999,2000and2001rangedfrom 53-283,58-278,and
106—245respectiely.

Fig. 3. Meannumberof femaleOligonydusafrasiaticuson datestrandsof threecultivarsin 2001
(Tablel, Plots9, 10and12, respectiely). Coefcients of variation(%) on strandsof Medjool, Barhi
andDeglet Noorrangedirom 36-188,35-199,and50-211 respectiely.

occurbeforethe rst weekof July, the differencedetweerthesetwo cultivarsbeingvery
substantia{no overlapbetweerf5%con denceintervals,Fig. 6a). On Barhi, theinitiation
of infestationvariedbetweerplots andyears,rangingfrom the secondhalf of May to the
beginning of July, but it alwaysoccurredbeforeDeglet Noor; thesedifferenceshowever,
wereconsiderablenly in 1999and2001(Fig. 6).

In the spring(April-May) of 2000and2001,miteswerefoundin theground-ceer on
Bermudagrassbeforebeingnotedon the fruit of Barhitrees(plot 8, Fig. 1). From May
throughAugust,the presencef mitesin the ground-ceer coincidedwith thaton thefruit.

During thewinter of 2002,extremelylow populationsof O. afrasiaticusweredetected
onthefrondsof Medjool, BarhiandDeglet Noor, the maximumvaluesbeing0.2,2.4and
0.2 mites per 90-cm frond segments,respectiely (Table 4). No signi cant differences
werefoundbetweerthetwo extractionmethodaused.In Februaryhigherpopulationsvere
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Fig. 4. Meannumberof femaleOligonycus afrasiaticuson pinnaefrom young fronds and from

one-yeald fronds,andon datestrandsof cv. Deglet Noorin 2001 (Table1, Plot9). Coefcients

of variation(%) on pinnaefrom youngfronds,from one-yeald fronds,andon datestrandsanged
from 65—-164,46-143,and50-211 respectiely.

Fig. 5. Sex ratio of Oligonydusafrasiaticuscollectedfrom threedatepalm cultivarsin 2001 (Table
1,Plots9, 10and12, respectiely).

extractedfrom Bermudagrassand Barhi thanon Deglet Noor and Medjool. Populations
werehigherin Marchon Bermudagrassthanon thethreedatepalm cultivars. In general,
mite populationsseemedto be more consistenton Bermudagrassthan on the frond

segmentsIn residentialgardensat a distanceof atleast2 km from thenearestommercial
datepalm plots, O. afrasiaticuswasfound over-wintering on 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
populationsreacheden mitesor more): (a) on cvs. Deglet Noor, Barhi and Medjool in 2001 and
2002(Tablel, Plots9, 10and12, respectiely); and(b) on cvs. Deglet NoorandBarhiin 1999-2001
(Tablel, Plots1 and8, respeciiely).

DISCUSSION

In this studywe have shavn thatthedominantmite pestof datefruit in the Southerrand
CentralArava Valley is O. afrasiaticus,a speciesvell suitedto hotanddry environments
(7). It is not clearwhy O. afrasiaticushasdisplacedO. sengalensis but oneexplanation
couldbethetiming of theinitial colonization.O. afrasiaticusappears$o beaground-ceer
residentandthusin placewhendatefruits becomesuitablefor colonization.It wasalways
the rst speciedo befoundon thefruit andin the ground-ceer. O. sengalensis on the
otherhand,wasfoundonthe ground-ceer plantsonly in mid- to late-summerconcurrent
with peakdatefruit infestation,suggestinghat this mite hasto colonizethe datepalm
systemeachyearanav. Theonly sitewhereO. sengalensigetainssolepeststatuson date
fruit in Israelis alongthe northwesterrshoreof the DeadSea. Neitheracarinepesthas
beenobsenredon datefruit northof thatregion.

We foundthatthe cultivar hada substantiakffect on the phenologyof O. afrasiaticus
Although variation in fruit set phenologyseemsto explain the discrepang between
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Fig. 7. Timing of pre-infestatiorperiods,from fruit setto initiation of infestation,andinfestation
periods,on threedatecultivars(Deglet Noor, Barhi andMedjool) in 2001 (Table1, Plots9, 10 and
12, respectiely).

Medjool andBarhi, it doesnot accountfor the extendedpre-infestatiorperiod of Deglet

Noor (Fig. 7). Additional factorsinherentin eachcultivar, suchasfruit chemistryand/or
morphology couldaffect thetiming of infestation.More researchs requiredto determine
therole of thesefactors. By hanesttime, populationsdecreaseubstantiallyon Medjool

andDeglet Noor but not on Barhi, sinceit is pickedwhenthefruit arestill yellow.

We were unableto nd in the literatureary quantitatve studieson the phenology
and within-plot distribution of O. afrasiaticuson differentdate cultivars. Gispertet al.
(6), who studiedthe temporaland spatial distributions of O. pratensison Deglet Noor,
shaved fruit bunch infestationto be generallyclumped,with heavily infestedbunches
beingadjacento non-infestedones,and suggestedhat infestationresultedfrom random
arrivals of individual mites. Similar obsenationsweremadeby CoudinandGalvez (4) in
Mauritania,who notedthat only a few femaleswererequiredfor the colonizationof O.
afrasiaticus. Our directobsenationsof clumpedbunchinfestationandhigh coefcients
of variation (similar to thosefound by Gispertet al., ref 6) on all threecultivarsandin
theground-ceer (valueslistedin captiongto Figs. 1-4)con rm thatthedistribution of O.
afrasiaticusis clumped.

During the winter months(Novembe+March) O. pratensiswasfound on frondsand
on grassesn the ground-ceer (3,6). Hussain(7) reportedover-wintering O. afrasiaticus
on bers andthe frond basesbut no overwintering mites on the pinnae,offshoots,or
the ground-ceer. In two out of our threestudy yearsO. afrasiaticuswas found in the
ground-cw@er in the spring (April-May) beforebeing seenon the fruit. We also found
the pestwithout dif culty on differentgrassegluring winter. On pinnae(samplesize=
20 pinnaeper tree), however, we did not nd O. afrasiaticusduring the spring before
they were obsened on fruit. Using the Gispertet al. (6) methodology which entailed
athreefoldincreasdan the numberof pinnaesampledper treeandthe additionof the mid
vein, we detectedopulationson frondsof cvs. Barhi, Deglet Noor andMedjool, but their
levelsweremuchlower thanthosereportedby Gispertetal. (6). More quantitatve studies
designedo monitor wind-bornemovementof O. afrasiaticusfrom the ground-c@er are
neededo determingherole thatthesemitesplay in the colonizationof the datefruit.

Thesex ratio of O. afrasiaticusfoundin this studywasextremelyfemalebiasedpeing
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usuallyabove 0.85,in contrastto a sex ratio of 0.3—0.83(proportionof females)reported
by CoudinandGalvez (4), who culturedthe mite on beansn thelaboratory Althoughit is
dif cult to reconciletheserateswith our data,we attribute themto threedifferentreasons.
First, therearingof the mite on anunnaturahostplantunderlaboratoryconditions.Then,
the high rate of sibmatingthatcanbe expectedwithin the mites' profusewebbing,which
is known to inducea stronglybiasedfemalesex ratio (9). Finally, femalesdevelopingon
anexhaustedood resourcegausedy thedenseamite populationsganshift their sex ratios
towardsdaughterg11,12). We hypothesizethat the strongly female-biasedex ratio of
O. afrasiaticusallows the wind-bornemite to colonizefruit bunchesef ciently, increase
rapidly anddispersdo bunchesof the sameanddifferentcultivars.
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