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AHHOTAILIUA
HacTosgmas paboTa MOCBAIlleHa UAeHTUDUKAIIUU
KpacHOT0 IaJibMOBOro KJjeia Raoiella indica, OTHO-
CAIIErocs K CEMENCTBY KJeIlel-TIOCKOTeJIOK (Acari:
Tetranychoidea: Tenuipalpidae). 9ToT Buz KJjelra
SBJISIETCS aKTUBHBIM MHBANIEPOM, ITIOBPEXKIAIOIIM
TPOMNUYECKrEe U CyOTPONMUYeCKre KyJIbTyPhl pacTe-
Hu#. [IpeamonaraeTcs, YTo MOTEHIIMAJIbHBIM apea-
JIOM BUJZIa B CJIydae ero UHBasuu B Poccuio GyneT sB-
JIATbCS TeppuTopus HKHOTO hemepaIbHOTO OKpyTa.
B craTbe nMpuBefieHa pa3BepHyTas MOPMOJIOTuUecKas
XapakTepHUCTHKa Kiellel ceMelicTBa Tenuipalpidae,
YUUTHIBAOILAS OOIIENIPUHATbIE 0003HAYEHUS XETO-
Ma TeJla U KOHEUHOCTEH, C KPaTKUM PaCCMOTPEHUEM
PasIUYMi B TEPMUHOJIOTUY OTHOCUTEJIbHO Ha3BaHUS
KOMyJIATMBHOTO opraHa camua. Jlag guddepeHiiua-
WY BAXKHEHNIINX XU3HEHHBIX CTaAUHN O0OJIbIIMHCTBA
BUJIOB CEMEMCTBA KJellel-IIJI0CKOTENIOK IIpeacTaBIIe-
Ha OIIpefeuTeNbHAs TA0IMITA, TaK KaK BUIOBAST UIEH-
TU(GUKAIUA TPOBOIUTCS TOJHKO T10 B3POCJIBIM 0COGSIM.
B cTaThe NpuUBeIeHbl IPU3HAKN CTPOEHUS B3POCIIBIX
ocobel KpacHOTO ITaJIbMOBOTO KJelna (CaMIIOB U ca-
MOK), 00061IeHHbIe JaHHbIE [0 PACTIPOCTPAHEHUIO,
pacTeHusM-X03sieBaM M JUaTrHOCTUYECKUM IIPU3HA-
KaM BUZOB poxa Raoiella. VicciiemoBaHbl JUArHOCTH-
YyecKue TIPU3HAaKYU JOPCOIEHTPAJIbHOIO XeTOMa, Xe-
TOMa KayJoaJbHOU 06JIacTy M KOHEUHOCTeH R. indica
Ha [IprMepe JOMUHUKAHCKON MOy aanuy. Ha ocHOBe
cBogku Beard et al. (2018) u c yueTom pa6oT Pritchard,
Baker (1958) u MuTtpodanoBa, CTpyHKOBOH (1979)
coCTaBJIeHA YITPOINEeHHAs ONpeAeuTeIbHasI Tabm-
na aag nuddepeHnuanum R. indica 0T 0CTaJbHBIX
BUIOB pojia IJis MPaKTUKU (PUTOCAHUTAPHBIX JIaGo-
paTopuii. JIaHHBIHN KJII0Y 6a3upyeTcs Ha CIAELYIOIINUX
IUaTHOCTUYECKUX MpU3HaKaX: OTHOIIEHUS IJIUH
IOPCOIIEHTPAJbHBIX IIETUHOK, IJUH IIEPBOY Mapbl
JIIOPCOIEHTPAIBHBIX IMMETUHOK OTHOCUTEIbHO IIEPBOTO
MeXIypsiabs, GopMa IMEeTUHOK 12, KOJIUYECTBO IIETH-
HOK Ha KOJIEHE IIePBOY ¥ BTOPOM Map HOT, OTHOIIEHUS
IJIVH TPOKCUMAJIbHBIX COIEHUAUSA w”’ ¥ TaKTUIbHOU
LWEeTUHKY ft” Ha JIalTKax MePBOM Iapbl HOT.

Knrwouesvie cnosa. BpemuTtenyu pacTeHUU, Kie-
IU-TIJIOCKOTENKY, MOopojorus, uAeHTU(PUKAIIUSA,
aKapoJiorus.
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ABSTRACT
The present work is dedicated to the identification of
the red palm mite Raoiella indica, belonging to the fami-
ly Acari: Tetranychoidea: Tenuipalpidae. This mite spe-
cies is an active invader, damaging tropical and sub-
tropical plant crops. It is assumed that the potential
range of the species in case of its invasion to Russia
will be the territory of the Southern Federal District.
The article provides detailed morphological character-
istics of Tenuipalpidae mites, taking into account the
generally accepted designations of the chaetome of
the body and legs, with a brief consideration of differ-
ences in terminology regarding the name of the male
copulatory organ. To differentiate the most important
life stages of most Tenuipalpidae species, a key table
is presented, since species identification is carried out
only by adults. The article presents structural features
of adult individuals of the red palm mite (males and fe-
males), generalized data on spreading, host plants and
diagnostic characters of Raoiella species. The diagnos-
tic features of the dorsocentral chaetome, the caudal
region and legs of R. indica were studied on the example
of the Dominican population. Based on a monograph by
Beard et al. (2018) and taking into account the works
of Pritchard, Baker (1958) and Mitrofanov, Strunkova
(1979), a simplified key table was compiled for the dif-
ferentiation of R. indica from other species of the genus
for the practice of phytosanitary laboratories. This key
is based on the following diagnostic characters: the ra-
tio of the lengths of the dorsocentral setae, the lengths
of the first pair of dorsocentral setae relative to the first
row spacing, the shape of the setae 42, the number of
setae on the genu of the first and second pairs of legs,
the ratio of the lengths of the proximal solenidion w”
and tactile seta ft” on the first pair of legs.

Key words. Plant pests, Tenuipalpidae, morpholo-
gy, identification, acarology.
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Puc. 1. XeToTakcusa popcanbHoli NOBEPXHOCTU caMku (a) Fig. 1. Chaetotaxy of the dorsal surface of the female (a)
n camua (b) kpacHoro nanbmoBoro knewa Raoiella indica.  and male (b) of the red palm mite Raoiella indica.

Ha npaBoii nonoBrHe Tena nHoekcamm 0603HaueHbl Corresponding setae are indicated by indexes on the right
COOTBETCTBYIOLLME WETUHKKU. Y caMua afearyc BblgeneH half of the body. In the male, the aedeagus is highlighted
KOHTpacTupoBaHueM ugeTa (hoTto U.0. Kamaesa) by color contrast (photos by I.0. Kamayev)

Puc. 2. CumnToMBbI, Bbi3BaHHbIe R. indica Ha hparMeHTe
(cermeHTax) nMcTa KOKOCOBOW NasibMbl: @ — afaKkcuanbHas
CTOpPOHa; b — abakcuanbHasa CTOPOHA CErMeHTa JINCTa;
MesiKue KpacHble ToUKu — ocobu knewa (choto N.0. Kamaesa)

BBEJIEHUE

PacHBIA TIaJbMOBBIN KJiell Raoiel-
la indica Hirst, 1924, oTHocsIuicsa
K CEMEUCTBY KJIEIIEeN-IIJI0CKOTEI0K
(Acari: Tetranychoidea: Tenuipalpi-
dae), sIBJIsIeTCSI 3HAUMMBIM BpPEJIUTE-
JieM MHOTUX TPOTIMYECKUX U CYOTPO-
MMUYEeCKUX KyabTyp (puc. 1, 2). OTOT
BU/J XapaKTepusyeTcs BBICOKOU UH-
Ba3MOHHOU akTUBHOCTHIO (Roda et al., 2008; Dowling et
al., 2010, 2012), a ero apeaJ B HACTOSIII[ee BPEMS MOX-
HO OxXapakKTepr3oBaTh Kak maHTpornuueckuil (CABI,
2022). [IpenmoJsiaraeTcs, 4YTo B CJIydae BCeJEHUS JTaH-
HOTO BUjIa Ha TeppuTopuio Poccuiickot ®enepanuu
HaubONBIIMKA Bpe 6yIeT MPOSIBJISATHCS IPEXK/IE BCETO
B l0xHOM (hemepanbHOM OKpyre. CBOEBPEMEHHOE BBI-
SIBJIEHUE 3TOTO BPEeNUTEJIS HA PACTUTEIbHOU ITPOIYK-
uuu 6yeT cayXuThb 3heKTUBHON DUTOCAHUTAPHON
MepOW Mo MpeIoTBPAIleHUI0 MHBA3UY KJIEIa.

Fig. 2. Symptoms caused by R. indica on a fragment
(segments) of a coconut palm leaf: a — adaxial side;
b — abaxial side of the leaf segment; small red dots -
mite individuals (photos by I.0. Kamayev)

INTRODUCTION

ed palm mite Raoiella indica Hirst, 1924, be-

longing to Acari: Tetranychoidea: Tenuipal-

pidae, is a significant pest of many tropical

and subtropical crops (Fig. 1, 2). This spe-

cies is characterized by high invasive activi-
ty (Roda et al., 2008; Dowling et al., 2010, 2012), and its
range can currently be described as pantropical (CABI,
2022). It is supposed that if this species is introduced
into the territory of the Russian Federation, the great-
est harm will be manifested primarily in the Southern
Federal District. Timely detection of this pest on plant
products will serve as an effective phytosanitary mea-
sure to prevent this mite bioinvasion.
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Mopdoyoruss KpacHOro MaJibMOBOTO KJella
CPaBHUTEJbHO XOPOIIIO UCCIeloBaHa, UMeIoTcs pabo-
ThI, II03BOJISIONIYE IPOBECTU UAEHTU(PUKAIINIO DTO-
r'0 BUIa, OLHAKO OHU MMEIOT OrPaHUYEHUsI, KOTOPbIE
paccMOTpeHbI HIKe. Ha CeromHAMHUN TeHb U3BECT-
HbI 6oJiee 20 BumoB poaa Raoiella (Beard et al., 2018),
TOrZa Kak paHee ONMyOJMKOBAHHBIE CBOAKU OXBAThI-
BaJiu 3 BUfa JaHHoOro poga (Pritchard, Baker, 1958
Mutpodanos, CTpyHKOBa, 1979) munu ToabKo R. indica
B KJII0Uax 1o ugeHtudukanuu Tenuipalpidae oTmens-
HBIX Teorpaduueckux perrnonos (Hatzinikolis, 1987;
Ueckermann et al., 2018). [Tpu 3TOM TIPeAJI0KEHHbIH
Beard et al. (2018) ko4 ajg ugeHTU(GUKAIINY BULOB
pona Raoiella, Ha HAII B3TJS, IPEICTABISETCS I0-
CTaTOYHO CJIOXKHBIM [IJIST PYTUHHOUW (DU TOCAHUTAPHOM
IVarHOCTUKY, TaK KaK OTPakaeT BO3MOXKHbIE (priiore-
HEeTUYeCKUEe CBSI3U MEX/Y IPeICTaBUTESIMU yKa3aH-
HOTO poja.

B HacTosmel paboTe MpeJJIoKeH YIIPOIeHHbBIN
aJITOPUTM UIEHTU(GUKAIIUU KPACHOTO ITaJIbMOBOTO
KJIellia JJis IPaKTUKY (GUTOCAHUTAPHBIX JIJaO0paTOPUM
Ha OCHOBE CUHTE3a ITPEAIIEeCTBYIOIIEro OIbITa JUaTrHO-
CTUKU JaHHOTO BUIA.

MATEPUAJIBI U METO/1bI

MaTepuraj KpacHOro mmajbMoBoro kieia (R. indica) —
285Kk3.(8 4,199, 1 HuMmda) — 66wt rostydeH B 2019 T. ¢ fe-
KOPaTMBHBIX TI0cafiok Cocos nucifera (Monocotyledones:
Arecaceae) Ha Tepputopuu JJOMUHUKAHCKOU Pec-
my6avky (OKkpecTHOCTH Topoga [TyspTo-IlnaTa); hukca-
g MaTepurajia IpousBoguiIach B 70%-M 3TaHOJIE.

V3roTOBJIE€HNE MUKPOIIPEIIapaToB KJIellel mpo-
BOJMJIOCH Ha 6a3e 1abopaTOPUY SKOJIOTUU U TeHETUKU
HACEeKOMBIX U KJIelel HayYHO-MeTOIUYEeCKOTr0 OTe-
Jga sHToMosiorun ®Irby « BHMUKP» riof, cTepeoMUuKpo-
ckoroM Zeiss Stemi 2000 ¢ McCIoJib30BaHUEM CPeZ bl
Xotiepa, COTJIACHO pelleNnType, MpuBeneHHOoN Krantz,
Walter (2009). Ha oguH MUKpOIIperapaT IoMeajoch
HECKOJIbKO 0Cc00eil KJielllel, 3aTeM BbIJEepPKUBaIU
npu 70-75 °C Ha TepMocToauKe (MUKPOTEPMOCTAT
«BUC-H») B TeueHUe 3 4acoB.

MUKPOCKOTIMPOBAHUE TIPOBOJUIIOCH B ITPOXO-
ISIIEM CBETE C IIOMOIIBI0 (ha30BO-KOHTPACTHBIX MU-
KpOCKOMoB Zeiss Axio Imager 2 (®PI'BY «BHUUKP»)
u Levenhuk MED D45T LCD (o60opynoBaHre aBTOpa)
npu yBenuueHuu B 10-1000 pas. doTorpaduposa-
HUe, MOpGOMETPUYECKEe U3MEPEHUS U TTOCIIeLYIOast
06paboTKa UJTIOCTPALIUH 6BLIN OCYIIECTBIIEHEI C T10-
MOIIIBIO ITPOTPAaMMHOI0 obecreueHus Zen 2.3. B psazge
cllydyaeB IIPUMeHsJIach rmocjoiiHasg gororpadus ais
TIOJIyUeHMS LOCTaTOUHOU ry6UHbBI pe3KoCTU u306pa-
JKeHud. J[JIsT U3TOTOBJIEHUS MOCIOUHON (oTorpaduu
cepus KaJpOB CITUBajach B Zerene Stacker. ®mHaIb-
Has 06paboTKa moJsiyueHHOro ¢aiija mpou3BoAUIach
B oTopemakrope Adobe Photoshop CC.

B HacTosIme paboTe UCIIONb3YEeTCI TEPMUHOJIO-
rusi, OBUIeNTPUHSTAas B PYCCKOSI3bIYHOM JIUTEPATYPE
110 TeTPaHUXOUIHBIM KJemaM (MutpodaHos, CTpyH-
KoBa, 1979; Pekk, 1959; Batiamrretin, 1960, 1978; Mut-
podanoB u Ap., 1987), o603HaAUEHU METUHOK TeJjia

* Pritchard, Baker (1958) B cBOel MOHOrpatuv NnpuBoaaT
onpenenuTenbHyto Tabnuuy ans noeHTugukaumm Raoiella
queenslandica Womersley, 1942 [B HacToALLee BpeMs OTHO-
cuTcs K pony Macfarlaniella], R. australica Womersley, 1940;
R. indica Hirst, 1924; R. macfarlanei Pritchard et Baker, 1958.

The red palm mite morphology is relatively well
studied, there are works that allow identification of this
species, however, they have limitations discussed be-
low. At present, over 20 species of Raoiella are known
(Beard et al., 2018), whereas previously published
summaries covered 3 species of this genus (Pritchard,
Baker, 1958"; Mitrofanov, Strunkova, 1979) and only
R. indica in Tenuipalpidae identification keys for se-
lected geographic regions (Hatzinikolis, 1987; Uecker-
mann et al., 2018). Meanwhile suggested by Beard et al.
(2018) identification key to Raoiella species, in our opi-
nion, seems to be quite difficult for routine phytosani-
tary diagnostics, as it reflects possible phylogenetic re-
lationships between species of this genus.

In this paper, a simplified algorithm for the iden-
tification of the red palm mite for the practice of phy-
tosanitary laboratories is proposed based on the
synthesis of previous experience in diagnosing this
species.

MATERIALS AND METHODS

Red palm mite material (R. indica) — 28 individuals (87,
199, 1 nymph) — was obtained in 2019 from ornamen-
tal plantings of Cocos nucifera (Monocotyledones: Areca-
ceae) on the territory of the Dominican Republic (near
the city of Puerto Plata); the material was fixed in 70%
ethanol.

The slides were prepared on the basis of the
Ecology and Genetics of Insects and Mites Laborato-
ry of the Research and Methodological Department of
Entomology of FGBU “VNIIKR” under a Zeiss Stemi
2000 stereomicroscope using Hoyer’s medium, ac-
cording to the recipe given by Krantz, Walter (2009).
Several mites were placed on one slide, then kept at
70-75 °C on a hot plate (BIS-N microthermostat) for
3 hours.

Microscopy was carried out in transmitted light
using phase-contrast microscopes Zeiss Axio Imag-
er 2 (VNIIKR) and Levenhuk MED D45T LCD (author’s
equipment) at a magnification of 10-1000 times. Pho-
tographing, morphometric measurements and subse-
quent processing of illustrations were carried out using
Zen 2.3 software. In some cases, layered photography
was used to obtain sufficient depth of field in the im-
age. To make a layered photograph, a series of frames
were stitched together in a Zerene Stacker. The final
processing of the resulting file was carried out in the
Adobe Photoshop CC photo editor.

In this work, we use the terminology generally ac-
cepted in the Russian-language literature on tetrany-
choid mites (Mitrofanov and Strunkova, 1979; Reck,
1959; Wainstein, 1960, 1978; Mitrofanov et al., 1987),
designations of the setae of the body and legs are giv-
en according to the Lindquist system (Lindquist, 1985)
with additions from Mitrofanov and Strunkova (1979)
and Beard et al. (2018).

* Pritchard, Baker (1958) in their monograph, they give a key
table for identifying Raoiella queenslandica Womersley, 1942
[currently belongs to the genus Macfarlaniellal, R. australica
Womersley, 1940; R. indica Hirst, 1924; R. macfarlanei
Pritchard et Baker, 1958.
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¥ HOT TIPUBOAATCA 10 cucTeMe JImuaksucra (Lind-
quist, 1985) ¢ momoiHEHUSIMU 13 paboT MuTpodaHoBa
u CtpyHKoBOIi (1979) m Beard et al. (2018).

PE3VJBbBTATBI U OBCYKJEHUE

TakcoHoMHuuecKuii cratyc Raoiella indica

[TepBoomnucanue: Raoiella indica Hirst, 1924: 522.

Bupn omucan u3 Koumbatypa, IOxuasg Mugus
(Hirst, 1924). TunoBoi MaTepuasl XpaHUTCS B My3see
€CTeCTBEeHHOM nctopuu, JIOHIOH, BelIuKoOpUTaHUS
[BMNH] (Mesa et al., 2009).

CuHoHHMMBI (110 Mesa et al. (2009) 1 yacTU4HO
o Beard et al. (2018)): Rarosiella cocosae Rimando,
1996; Raoiella camur Chaudhri et Akbar, 1985; R. empe-
dos Chaudhri et Akbar, 1985; R. neotericus Chaudhri et
Akbar, 1985; R. obelias Hasan et Akbar, 2000; R. pan-
danae Mohanasundaram, 1985; R. phoenica Meyer,
1979; R. rahii Akbar et Chaudhri, 1987.

3ameuaHue. CylecTByIOT Pa3HOTIaCKUsI OTHOCH-
TeJIbHO BaJIMIHOCTH R. pandanae, KOTOPbIH MOpdOJIo-
rUYecKky 0JIM30K K R. indica. Mohanasundaram (1985)
HaOJII0All 3apajkeHre STUM KJIELU[OM pacTeHui Pan-
danus (Monocotyledones), KOTOpbI€ OBLIN OKPY>KEHBI
MIPOM3paCTAIIMMU KOKOCOBBIMU majibMmaMu Cocos
nucifera (Monocotyledones). CielyeT OTMETHUTBH, UTO
M3BECTHBI cy4yau 3aHoca R. indica Ha HexapaKTep-
HOe pacTeHMne-X03gaKH, KaK 9T0 HabJimLaloch B Bpa-
3uany Ha Fragaria (Hata et al., 2017). CorsiacHo Mesa
et al. (2009), R. pandanae BAsSETCS MIAIIIAM CUHOHU-
MoM R. indica. TTo mHeHmto Beard et al. (2018), craTyc
IaHHOTO BU/IA He IIPeICTaBJISIeTC II0JHOCThIO ICHBIM,
TaK Kak aBTOpaMu He ObLI U3yUYeH TUIIOBOW MaTepu-
aj, HO Ha OCHOBAHWY II€PBOOIMCAHUS BbICKa3aHO
MIPEIO0JNIOKEHNE, YTO STOT BUJ IBJISETCI BaJIUIHBIM
(mpu aTOM OTMeUYaeTcs, 4TO R. pandanae HyXAaeTcCs
B IIEPEOIUCAHUY). B 4aCTHOCTH, aBTOPHI YKAa3bIBAIOT
Ha pasjdyusg B OJIWHE JOPCAJbHBIX HIETUHOK (UTO
OBLIIO OIMpPEeIeNIEeHO 110 PUCYHKY HE OUEHb XOPOIIEero
KauyecTBa M3 OPUTHMHAJBHOIO OIUcaHud R. pandanae)
1 PACTEeHUSIX-X03s1eBax.

B HacTosuier paboTe OTHOCUTENbHO R. pandanae
MIPUHATA TOYKa 3peHus Mesa et al. (2009).

0GoG1IeHre CBEIEeHMIT M0 MOP(oIoTHUH

KJIenei-miockore ok (Tenuipalpidae)

¥ NAeHTU(UKALUA BasKHEHIINX CTaguii

JKU3HEHHOT0 IIUKJIa

[Jist 06J1erdyeHus BOCIIPUSATHS TIOCJIEIYIOIIETO Ma-
TepuaJjia MPUBOAUM Pa3BEPHYTYI0 MOPGHOJIOTUUIECKYIO
XapaKTepPUCTUKY KJelnel ceMmetricTBa Tenuipalpidae.
Pazpmes ocHOBaH Ha paboTax MuTtpodaHoBa, CTPyHKO-
Boii (1979), Mesa et al. (2009), Pritchard, Baker (1958),
Banumreiina (1960, 1978), Krantz, Walter (2009), ¢ ak-
LIEHTOM Ha R. indica.

Teno kiemel cemerictBa Tenuipalpidae mogpa3s-
JleJIEHO Ha THATOCOMY, TPOIIOA0COMY U TUCTEPOCOMY
(MeTamomocoMa 1 OIIMCTOCOMA), ITOCIeIHKE 2 OTheIa
paszesieHbl SBHBIM IIBOM, MM 60PO3AKOM (puc. 3).

T'HaTocoMy 06pasywT cTUIO(GOP C Tapoy BhI-
IBVYKHBIX CTUJIETOB (XeJIUIePhl), TUIIOCTOM U ITapa I1e-
nuranbi (manb). ['MmocToM B Buzie 4-yroJabHOU TIa-
CTUHKH, ITPOJOJIKAIOIIUNCS B KOHUUYECKUH POCTPYM;
C Iapoii BeHTPaJbHbBIX HIETUHOK WK 6e3 HuX. [Tajib-
bl U3 1—-5 CerMeHTOB (BePTIIyT, 6eIpo, KOJIEHO, TOJIEHb
U JIaTIKa) WM OTCYTCTBYIOT. BeIpo ¢ OJHOM e TUHKOM
iy 6e3 Hee, y CAaMIIOB OHA MOXKET OBITh ITPEBPaleHa
B mnil. Ha roJleHy KOTOTOK He Pa3BUT, YTO OTJIUYAET

RESULTS AND DISCUSSION

Taxonomy of Raoiella indica

Original description: Raoiella indica Hirst, 1924:
522.

The species is described from Coimbatore, South
India (Hirst, 1924). The type material is deposited at
the Natural History Museum, London, UK [BMNH]
(Mesa et al., 2009).

Synonyms (according to Mesa et al. (2009) and
partly Beard et al. (2018)): Rarosiella cocosae Rimando,
1996; Raoiella camur Chaudhri et Akbar, 1985; R. empe-
dos Chaudhri et Akbar, 1985; R. neotericus Chaudhri et
Akbar, 1985; R. obelias Hasan et Akbar, 2000; R. pan-
danae Mohanasundaram, 1985; R. phoenica Meyer,
1979; R. rahii Akbar et Chaudhri, 1987.

Note. There is controversy regarding the validi-
ty of R. pandanae, which is morphologically similar to
R. indica. Mohanasundaram (1985) observed infesta-
tion by this mite on Pandanus (Monocotyledones), which
were surrounded by growing coconut palms Cocos nu-
cifera (Monocotyledones). It should be noted that there
are reported cases of introduction of R. indica to an un-
common host plant, as observed in Brazil on Fragaria
(Hata et al., 2017). According to Mesa et al. (2009),
R. pandanae is a junior synonym for R. indica. Accord-
ing to Beard et al. (2018), the status of this species is
not completely clear, since the authors did not study the
type material, but based on the original description, it
was suggested that this species is valid (it is noted that
R. pandanae needs a redescription). In particular, the
authors point to differences in the length of the dor-
sal setae (wWhich was determined from a not very good
quality drawing from the original description of R. pan-
danae) and host plants.

In this work, R. pandanae is considered according
to Mesa et al. (2009).

Generalization of information

on the morphology of Tenuipalpidae

and identification of the most important

stages of the life cycle

To facilitate the perception of the following mate-
rial, we present a detailed morphological description of
Tenuipalpidae mites. The section is based on the works
of Mitrofanov, Strunkova (1979), Mesa et al. (2009),
Pritchard, Baker (1958), Wainstein (1960, 1978),
Krantz, Walter (2009), with emphasis on R. indica.

Tenuipalpidae mite body is subdivided into gna-
thosoma, propodosoma, and hysterosoma (metapo-
dosoma and opisthosoma), the last 2 parts are usually
separated by a clear suture, or furrows (Fig. 3).

The gnathosoma is formed by a stylophore with a
pair of retractable stylets (chelicerae), a hypostome, and
a pair of pedipalps (palpi). Hypostome in the form of a
4-angle plate, continuing into a conical rostrum; with
or without a pair of ventral setae. Palpi of 1-5 segments
(trochanter, femur, genu, tibia, and tarsus) or absent. Fe-
mur with or without one seta, in males it may be turned
into a spine. The palptibial thumb-claw is not developed,
which distinguishes Tenuipalpidae family from repre-
sentatives of other Tetranychoidea families. Leg with
one or two sensory setae and one or two tactile setae.
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KJemel ceMeiicTBa Tenuipalpidae ot mpeacraBuTe-
Jiel mpoumx cemelcTB Tetranychoidea. Jlamka ¢ ofi-
HOM-IBYMS CEHCOPHBIMY IETUHKAMU U OJTHOU-IBYMSI
TaKTUJIbHBIMU IIETUHKAMU.

TIpomomocoMa BIIepeay YacTO BBITIHYTA B TOH-
KyI0 KaeMKY C HECKOJIbKUMHU TTapHBIMU BBIPOCTAMU
0e3 MEeTUHOK («KOPOHKa», UJIKX POCTPaJIbHOE II0Je).
[lepuTpeMbl IIPeNCTaBJEHbI Mapod MPOCTHIX TPY-
0ok (puc. 4), 3aJerarouux B CTeHKaX XeJUIIePOBOH
BOPOHKU. BepuInHa mepuTpeM HECKOJIBKO YTOJIIEHA,
uHorza cjiabo n3oruyra. Ha rmporoiocoMe MOXKeT 6bITh
MaKCHMAaJIbHO IIPeACTaBIeHO 3 Iaphl MEeTUHOK (vV2, scl,
sc2). Mexxpy meTuHKamMu scl U sc¢2 PacIoyIoKeHBI T1a3a
(06BIYHO B KOJTMUECTBE JIBYX I1ap), Wiu (Pexe) OHU pe-
IyLUPOBaHbI, KakK y Raoiellana allium.

JlopcanbpHO rucTepocoMa HeceT OT 5 A0 13 map
meTnuHOK (puc. 1, 3). MenuajbHO PACIIOJIOXKEH JIOP-
COLIEHTPaJabHbIN paj meTuHoK (DC), KOTOpble HAUM-
HaIoTCA ¢ ¢I; KpaeBoe MOJIOKeHNe 3aHUMAaeT IOPCo-
JnaTepanbHbIii psag (DL), HAUMHAKIUNACS ¢ ¢3. Mex Iy
HUMU PACIIOJIOXKEH opcocybaTepaiabHbii psa (DSL),
HauYMHAIOUIMKCS C ¢2. MaKCUMaJIbHOE KOJIMUECTBO IIe-
THUHOK BapbUpPyeT B 3aBUCHUMOCTHU OT Psja: Mo 3 Ie-
TUHKU B PSAJIax ¢, d, €; 10 2 B psigax f(0603Hava0TCs Kak
fuf)uh(hlnh2).

Ha BeHTpaJbHOU IMOBEPXHOCTU TeJjia KJlelleh
C CUJIbHO CKJIEPOTU3UPOBAHHBIMU IIOKPOBAMU UMe-
IOTCSI BEHTPAJIbHbIN, TeHUTAIbHBIN ¥ aHAJTbHBIN IIUThI
(puc. 3). Y kJeleit co ciabo CKIePOTU3UPOBAHHBIMU
TIOKpOBaMu, HaIpuMep, Raoiella, MUTHI HE PA3BUTHI;

papl

nanena

gnathosoma
rHaTocoma

Propodosoma in front often extended into a thin
border with several paired outgrowths without setae
(“crown” or rostral shield). The peritremes are rep-
resented by a pair of simple tubes (Fig. 4) lying in the
walls of the cheliceral funnel. Apex of peritrema some-
what thickened, sometimes slightly curved. 3 pairs of
setae can be maximally represented on the propodo-
soma (v2, sc1, sc2). Eyes are placed between setae scl
and sc2 (usually two pairs), or (more rarely) they are
reduced, as in Raoiellana allium.

Dorsally, the hysterosoma bears from 5 to 13 pairs
of setae (Fig. 1, 3). Medially located is the dorsocentral
row of setae (DC), which begin with c1; the marginal po-
sition is occupied by the dorsolateral row (DL), starting
with ¢3. Between them is the dorsosublateral row (DSL),
starting with ¢2. The maximum number of setae varies
depending on the row: 3 setae in rows ¢, d, e; 2 setae in
rows f(marked as f2 and f3) and & (k1 and h2).

On the ventral surface of the mite body with
strongly sclerotized integuments, there are ventral,
genital, and anal plates (Fig. 3). In mites with weakly
sclerotized integuments, such as Raoiella, plates are not
developed; these parts of the body are called regions
(Fig. 5b).

Intercoxal setae are designated by index a (Fig. 5a):
anterior setae, 1 pair; middle setae, 1-2 pairs; and pos-
terior setae, 1-5 pairs; setae b and ¢ on coxae of legs.
Coxa chaetome formula I-1V: 1-2; 1-2; 0-1; 0—1.

There is a pair of setae on the ventral plate or in
the pregenital region (ag); on the genital plate (region) —

propodosoma
nponogocoma
metapodosoma
mMeTanogocoma
| hysterosoma
rucTepocoma Ly ventral plate
1 A
\ L BeHTPaJ‘lebH‘: LELMT
genital plate /) g
reHMTanbHBIH LT Y
W 4 i ‘psj
anal plate —§ :
AHANBHBIN LT WY "'11{-‘!' ps2 5

Puc. 3. Mopchonorus knewa-nnockoTenku popa Aegyptobia:
c/ieBa — popcanbHas NOBEPXHOCTb, CNPABA — BEHTPasibHas
NoBepXHOCTb. Ha NIeBoi CTOpOHE Tesa NokasaHa WTPUXoOBKa
KYTUKYJIbl, HA NPaBOV CTOPOHE Tesla YaCTUYHO yaaseHbl
Horu; B 0601x cnyyvasix MHOeKcaMu npuBeaeHbl 0603HaveHUs
weTnHokK (no Mesa et al., 2009, c UsMeHeHUAMHN)

Fig. 3. Morphology of Tenuipalpidae mite of the genus Aegyptobia:

on the left — dorsal surface, on the right — ventral surface.

The integument with striae is shown on the left side of the body, legs
are partially removed on the right side of the body; in both cases,

the designations of setae are given by indices (according to Mesa et al.,
2009, with modifications)
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2 or 3 pairs of setae (¢71-3); the chaetome of these struc-
tures also differs depending on the stages of the life
cycle (Figs. 5b and 6). 2 or 3 pairs of setae (ps1-3) locat-
ed on the anal plate (region). As a rule, if setae g3 are
developed, then there are 3 pairs of ps.

Mature individuals usually have 4 pairs of legs; but
some taxa have only 3 pairs (Larvacarus, Phytoptipalpus)
or, as in Raoiellana: males have 4 pairs of legs and fe-
males have 3.

Legs 6-segmented: coxa, trochanter, femur, genua,
tibia, tarsus. Chaetome of the genu I-1V: 1-3; 1-3; 0-1;
0-1. Chaetome of the tibia I-IV: 5-4; 5-4; 3; 3.

On legs I-1V the chaetome formula is usually as
follows: 9-10; 9-10; 5; 5. Chaetome of legs I and II is
characterized by the presence of eupathidia (p¢’ and
p¢’”), unguinals setae (1’ and u”), flagelliform tactile or
tectale setae (t¢’ and tc¢”) and proximal tactile or fas-
tigials setae (ft’ and ft”). Sensory setae or solenidia —
1-2 (w’and w”), they are narrowly cylindrical or ovoid,
straight or curved.

Pretarsus: pad-like empodium with 2 or less often
with 1 row of tenent hairs; true claw pad-like or claw-

Puc. 4. THaToCOMa M NepepHss Fig. 4. Gnathosoma shaped with 2 rows of tenent hairs.

4acTb NPOMOAOCOMbl and anterior part of The following morphotypes of Tenuipalpidae are
(nponopcym), hopmupytouwlas propodosoma (prodorsum), distinguished according to the characteristics of the
pebpucTbIii BOPOTHUUOK. forming a ribbed collar. Slide

female body structure (according to Mesa et al., 2009,

®doTto Mukponpenapara R. indica Photo of R. indica (female) with abbreviations and changes):

(camka) B (ha30BOM KOHTpacTe, in phase contrast, tubular . .

3aMeTHa npocBeynBaoLas peritrema (pe) visible Dc.)hchotetljanychlne — body long and‘elon.gated,
CKBO3b BOPOTHMUOK Tpy6uaTaa  through the collar, breaking posterior margin of propodosoma equal in width to
neputpema (pe), oTxogAwasa ot away from the stigma (st) hysterosoma; the “crown” on the propodosoma is ab-
cturm (st) (hoto U.0. Kamaesa) (photo by I.0. Kamayev) sent; in most species, setae el are absent; palps consist

of 2—-3 segments.

9TU YYaCTKU TeJla Ha3bIBAIOTCS
obsactamu (puc. 5h).

MeXTa3UKOBbIe IIEeTUH-
K1 0003HAYaIOTCI UHOEKCOM a4
(puc. 5a): mepegHue — 1 mapa,
cpenuuve — 1-2 mapsbl, 3agHue —
1-5 map; Ha TasuKax HOT Ie-
TuHKU b u c. Popmyna xeToma
Tasukos [-1V:1-2;1-2; 0-1; 0-1.

Ha BeHTpalbHOM LIUTE
WJIV B IIPEereHUTaJ bHOU 06Ja-
CTU HaXOINUTCS Tapa IEeTUHOK
(ag); Ha reHuTaNBLHOM HUTE (06-
JIACTY) — 2 WJIU 3 TTapbl METUHOK
(g1-3); XeTOM 3TUX CTPYKTYP TaK-
JKe pasInvaeTcs B 3aBUCUMOCTH
OT CTaAuM >KM3HEHHOT0 IIMKJIa
(puc. 5b 1 6). AHAJIBHBIX LETHU-
HOK, PacITOJIO)KEHHBIX Ha OJHO-
WMEHHOM IuTe (ecau OH uMe-
eTcs), 2 uau 3 mapel (psi-3).
Kak mpaBujo, eciu IeTUHKU
g3 Pa3BUTHI, TO IMPENCTABIIEHBI
U 3 mapsl ps.

Y MOOJIOBO3PEJNIBIX 0CO-

Puc. 5. XeToTakcusa BeHTpanbHoM noBepxHocTn  Fig. 5. Chaetotaxy of the ventral surface

. caMKu R. indica: a — nogocoma, OTCyTCTBYIOT of the female R. indica: a — podosoma,
Geil, Kax MpaBuiIO, 4 Maphl HOT; WeTUHKM Ha Tasukax III-IV nap Hor; no setae on coxae of III-1IV pairs
HO y HEKOTOPBIX TAKCOHOB M€~ p — reyutanbHas u aHanbHas obnacTy. of legs; b — genital and anal regions.
10TCca Iuiib 3 napsl (Larvacarus, Wnpexkcamu 0603HaveHbI COOTBETCTBYHOLLME The corresponding setae are indicated
Phytoptipalpus) nnu, Kak y Rao- wetuHku (hoto N.0. Kamaesa) by indices (photos by I.0. Kamayev)

iellana: y caM1I0B — 4 Taphl HOT,
ay caMoK — 3.
Horu 6-4JIeHUKOBbIE: Ta3WK, BEPTIYT (TPOXaHTED),
6e/po, KOJIEHO, TOJIEHB, JJaTTKa. XeToM KoJieHa [-1V: 1-3;
1-3; 0-1; 0-1. Xetom rosenei [-1V: 5-4; 5-4; 3; 3. Asryct N2 3 (11) 2022 7
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Ha jmankax [-IV ¢opmyna xeToMa 06BIYHO cJie-
nywomag: 9-10; 9-10; 5; 5. XeTom Jyamnok [ u II xapak-
TePU3YEeTCs HAJUUYMEM alluKaJbHBIX aKaHTOUIOB (p¢’
u p¢”), TOJKOTOTKOBBIX IETUHOK (1" 1”), 6MYeBUTHBIX
TaKTUJIbHBIX IETUHOK (f¢’ ¥ f¢”’) U IPOKCUMAaJIbHBIX
TaKTUJIbHBIX IETUHOK (ft’' 1 ft ). CEHCOPHBIX LIETUHOK
(conenmpuen) — 1-2 (w1 w”), OHU Y3KOUUIUHIPUYE-
CKMe WJIV SUIeBUIHbIE, TIPSIMbIe UV N30THYThHIE.

OHMXMAJbHBIN ammnapar JIallky: SMIOAUN 6py-
CKOBUIHBIN C 2 WM PeXke C 1 PALOM »KeJIe3UCThIX BO-
JIOCKOB (XeTOUI0B); aMOyIaKkpbl OPYCKOBUIHbBIE WU
KOTTEBUHBIE C 2 PSIIaMU XETOULOB.

[To mpu3HaKaM CTPOEHUS TeJla CAMOK BbIJIEJISIOT
caenywoimye mopdorunsl Tenuipalpidae (rmo Mesa et
al., 2009, c cokpalleHUIMU U U3MEHEHUSIMHU):

Dolichotetranychine — TeJyio IJIMHHOE U BBITSHY-
TOe, 3aJHUY Kpall MPOIOL0COMbI PaBeH I10 MUPUHE
TUCTEPOCOME; «KOPOHKa» Ha IPOII0I0COME OTCYTCTBY-
eT; y 60JbIIMHCTBA BUIOB METUHKY €] OTCYTCTBYIOT;
MMaJIbIIbl COCTOST U3 2—3 CETMEHTOB.

Tenuipalpine — npomosocoMa 3HaUUTEJIbHO IIUPe
TUCTEPOCOMBI, TIEPEHSS YaCTh KOTOPOU Pe3Ko CyxKa-
eTcsl; «KOPOHKa» Ha MPOI00COMEe UMEETCS; ITaIbIIbl
u3 1-3 cerMeHTOB U 12 0UeHb IJIMHHBIE, BOJIOCOBUJI-
HbIe WJIN ITaJIbIbI 4-CerMeHTHbIE U /12 HeIJIUHHbIE.

Brevipalpine — 3agHuii Kpaii ITPOIIOOCOMBI paBeH
10 IIUPUHE TUCTEPOCOME, TIOCENHSS TOCTEITEHHO CY-
JKaeTcs K 3aJlHEMY KPar; paclimpeHHass MeMOpaHo3-
Has «KOPOHKa» Ha MPOII0JIOCOME MMEETCS; BEHTPaJIb-
HBI IIUT 00BIYHO NMEETCS; ITaJIbIIbl 3—4-CeIrMeHTHBIE;
JIopcocybJiaTepaIbHBIN DAL METUHOK OTCYTCTBYET (€2
pasBuThl y Cenopalpus).

Aegyptobine — HamommHalT Brevipalpine,
HO Yy HUX THCTEPOCOMAa HECKOJIbKO IIapoOBUAHAM,
He Cy’XaeTcs MOCTENeHHO K CBOEMY 3aJJHeEMY Kpaio;
«KOPOHKa» Ha IMPOIT0I0COME OTCYTCTBYET; HaJbIIbl
u3 1-5 cerMeHTOB; Aopcocy6aaTepabHbIN P, IETH-
HOK uMeeTcs (KpoMme Tenuilichus).

Macfarlanielline — TeJo B JOPCOBEHTPAIbHOMI
IPOEKIIVY OKPYyTJIoe (1iy 6JIM3KOE K TAKOBOMY); TUCTe-
pocoMa OGBIYHO MIUPe, YeM MPOIIOI0COMA; «KOPOHKA»
Ha IIPOIIOL0COME OTCYTCTBYET; IaJIbIlbl U3 2—3 CETMEeH-
ToB. K aTOMy MopdoTuny orHOcuTCs Raoiella.

Tegopalpine — mporiojlocoMa HallOMUHAET KaIlio-
IIIOH, KOTOPBIM HAKPbIBAET 'HATOCOMY. [lepemHuii Kpaii
MIPOIIOZIOCOMBI C BHIEMKOH MJiu 6e3 Hee.

OcobeHHOCTH CTpoeHUs camiia (puc. 1b). Komyns-
TUBHBIN OPraH caMIla TETPAaHUXOUTHBIX KJIellel B aH-
TJIOSI3BIYHON JINTEPATyPe IMOJYUYNJl Ha3BaHUE «3e-
aryc», «aedeagus» (Baker, Wharton, 1952; Pritchard,
Baker, 1955; Krantz, Walter, 2009), B ToM 4ucJje U IJis
Tenuipalpidae (Pritchard, Baker, 1958; Beard et al.,
2018); B HEKOTOPBIX UCTOYHNKAX ¥ POCCUNCKOM JIH-
TepaType (Mo-BUAMMOMY, KaK JaHb HEMEIIKOU MOp-
¢osoruyueckoi TpagUIIMK) OH Ha3bIBAETCS «IIEHUC»,
«penis», B ToM uncie u ayisg Tenuipalpidae (Hirst, 1924;
Pekxk, 1959; BatinmTelin, 1960; MuTtpodaHos, CTpyH-
KOBa, 1979; MutpodaHoB u np., 1987). 3mech cienyer
yKasaTb, uTo y Arachnida, kpoMe rpymIr Acari, HacTo-
UMY KOIIyJIATUBHBIN OpraH mMeeTcs TolIbKo y Opili-
ones, AJs TIOCTIEIHUX UCIIOJIb3yEeTCS TEPMUH «PEenis»
(Martens, 1978). [Ipu 5TOM B COBPEMEHHOU aKapo-
JIOTUYECKOU JIMTEPATYPE HMIMPOKOE PaCIpOCTpaHe-
HUE TIOJYYMJI TEPMUH «3pearyc». KomyasaTUBHBIN
opraH camiia Tenuipalpidae TOHKUY, HUTEBUIHBIH,
€T0 anuKaJibHas YacTb 3alluleHa 1o 60KaM JByMs
meTUHKaMU-cTuieTaMu ps3 (puc. 1b, 7).

Tenuipalpine — propodosoma much wider than
hysterosoma, the anterior part of which sharply nar-
rows; there is a “crown” on the propodosoma; palps
with 1-3 segments and 72 very long, hair-like or 4-seg-
mented and 22 not long.

Brevipalpine — the posterior margin of the propo-
dosoma is equal in width to the hysterosoma, the lat-
ter gradually narrowing towards the posterior mar-
gin; there is an extended membranous “crown” on the
propodosoma; ventral shield usually present; palps
3-4-segmented; dorsosublateral row of setae absent
(c2 are developed in Cenopalpus).

Aegyptobine — resemble Brevipalpine, but their
hysterosoma is somewhat spherical, not tapering grad-
ually towards its posterior margin; the “crown” on the
propodosoma is absent; palps with 1-5 segments; dor-
sosublateral row of setae present (except for Tenuili-
chus).

Macfarlanielline — the body in the dorsoventral
projection is rounded (or close to it); the hysterosoma
is usually wider than the propodosoma; the “crown” on
the propodosoma is absent; palps with 2—-3 segments.
Raoiella belongs to this morphotype.

Tegopalpine — the propodosoma resembles a hood
that covers the gnathosoma. Anterior margin of propo-
dosoma with or without notch.

Structural features of the male (Fig. 1b). The copu-
latory organ of the male tetranychoid mites in the En-
glish-language literature was called “aedeagus” (Baker,
Wharton, 1952; Pritchard, Baker, 1955; Krantz, Walter,
2009), including for Tenuipalpidae (Pritchard, Baker,
1958; Beard et al., 2018); in some sources and Rus-
sian-language literature (apparently, as a tribute to the
German morphological tradition) it is called “penis”,
including for Tenuipalpidae (Hirst, 1924; Reck, 1959;
Wainstein, 1960; Mitrofanov and Strunkova, 1979;
Mitrofanov et al., 1987). It should be noted here that in

Puc. 6. XeToTakcusa aHanbHoi  Fig. 6. Chaetotaxy of

M reHuTanbHou obnacrem the anal and genital regions
nentoHuMdsbl R. indica. of the deutonymph R. indica.
NHpekcamum 0603HaueHbI The corresponding setae
COOTBETCTBYHOLLME LWETUHKHU are indicated by indices

(thoTo N.0. Kamaesa) (photo by I.0. Kamayev)
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Puc. 7. 3apHas vactb Tenacamua  Fig. 7. Caudal part of the

R. indica. Nnpekcamu o6o3Ha- male body R. indica. Setae
YeHbl WEeTUHKK; 3gearyc (Ae) are indexed; aedeagus (Ae)
OJIMHHDBIN, 6UYeBUOHbIN, elongate, flagelliform,
npoceBeYMBaeT CKBO3b KYTUKYIY shining through the cuticle
(hoTo M.0. KamaeBa) (photo by I.0. Kamaev)

OnpeaenuTeIbHaAs TaGJNIA BAXKHEHIINX

CTaAuM KU3HEHHOr0 I[HUKJIA KJIelei

Tenuipalpidae

1(2) Hor 3 mapsi....... JINYMHKA WX NHAd CTagusg
HexoTopbix Tenuipalpidae (Larvacarus, Phytoptipalpus,
caMmka Raoiellana)

2 (1) HOT 4 TTAPBL ..., 3

3 (4) XeToM reHUTaNIbHOM 06JacTu (puUc. 6): 1ie-
TUHKU g2 OTCYTCTBYIOT. [eHUTaIbHOE OTBEPCTHE 3aUa-
TOUHOEC ....oee et e HuMdaabHble CTaLUN

4 (3) XeToM reHuTaNbHOM 061acTu (puc. 3, 5): 1ie-
TUHKU g2 UMEIOTCs. Y CAaMOK FeHUTAJbHOe OTBEPCTHE
PasBUTO B ITOJTHOM MePE, Y CAMIIOB Pa3BUT KOITYJIATUB-
HbIN opraH (sgearyc) (puc. 1b, 7)........ B3pocas ocobb

CpaBHUTeJIbHAA XapaKTEePUCTHUKA
JAUArHOCTHYECKUX MPU3HAKOB B3POCJIbIX
ocoGeii BUI0B poaa Raoiella

¥ CBEJIeHHII 110 paclpoCTPaHeHUI0

U pacTeHUAM-X03s1eBaM

COBOKYMHOCTb JaHHBIX 10 MOP(MOJIOTUY BUIOB
poza Raoiella, a Tax)xe 0606IIeHHbBIE CBEIEHUS O pac-
TIPOCTPaHEHUH BUIOB U O PACTEHUSIX-X03sg€eBax IIpe/-
cTaBJIeHbI B Tabautie 1.

V3 21 BaJMIHOTO BUAA poma 16 ObLIM OIMCAHBI
B2018T. (Beard et al., 2018), mpu 5TOM BCE OHU UMEIOT
ABCTPAJIMIICKOE TTPOUCXOXKIEHME U TTIPEUMYIIIECTBEHHO
BCTPEYANTCS Ha pacTeHusax Myrtaceae (3a OHUM UC-
KIoueHueM: R. davisi obutaeT Ha Ericaceae). [Tpexe
3 ABCTpaJiny GbLT U3BECTEH TOJIBKO 1 BUI — R. austra-
lica Womersley, 1940. Tpu Buza onucansl u3 AWM,
I'peuyu u IOAP u mmoka He U3BECTHBI 3a IIpeAeaMu
9TUX PErvuoHOB. EAWHCTBEHHBIN BUJ, POJia C MUPO-
KuM apeajioM — Raoiella indica, KOTOPBIN B OTINYNE

Arachnida, apart from the Acari groups, only Opiliones
has a real copulatory organ, for the latter the term “pe-
nis” is used (Martens, 1978). At the same time, the term
“aedeagus” has become widespread in modern acaro-
logical literature. The copulatory organ of the male Te-
nuipalpidae is thin, flagelliform, its apical part is pro-
tected on the sides by two stylet setae ps3 (Fig. 1b, 7).

Key to the most important life stages

in the cycle of the Tenuipalpidae mites

1(2)Legs 3 pairs................ larva or other stage of
some Tenuipalpidae (Larvacarus, Phytoptipalpus, female
Raoiellana)

2 (1) Legs 4 PaiTS ..oooiiieeee e 3
3 (4) Chaetome of genital region (Fig. 6): setae g2 ab-
sent. Genital opening rudimentary........ nymphal stages

4 (3) Chaetome of genital region (Fig. 3, 5): setae
g2 present. In females, the genital opening is fully de-
veloped; in males, the copulatory organ (aedeagus) is
developed (Fig. 1D, 7) ...ooooviiiiii adult

Comparative analysis of diagnostic characters
of adult species of the genus Raoiella and data
on geographical distribution and host plants

A set of data on the morphology of species of the
genus Raoiella, as well as generalized information on
the geographical distribution of species and on host
plants are presented in Table 1.

Of the 21 valid species of the genus, 16 were de-
scribed in 2018 (Beard et al., 2018), all of which are of
Australian origin and predominantly occur on Myrtace-
ae plants (with one exception: R. davisi lives on Ericace-
ae). Previously only 1 species was known from Austra-
lia — R. australica Womersley, 1940. Three species have
been described from India, Greece, and South Africa
and are not yet known outside of these regions. The
only species of the genus with a wide range — Raoiella
indica, which, unlike the others, is occurs representa-
tives of the families Arecaceae, Musaceae, etc.

An analysis of the morphological characters of
currently known species of the genus Raoiella was car-
ried out on the basis of descriptions and illustrations
(drawings, photos) from the works of Beard et al. (2012,
2018) and partly own material.

Morphological diagnostic characters of the dorso-
central chaetome and the chaetome of the dorsopos-
terior part of body and legs were analyzed for the sub-
sequent simplified identification algorithm for the red
palm mite.

The state of the following features was qualitative-
ly assessed: the ratio of the lengths of the dorsocentral
setae (c1, d1, el) to each other and to the distances be-
tween the rows of these setae. It should be noted that
the distances between the rows of setae could differ (for
example, the spacing between rows cI — d1 was short-
er than dI — el with approximately the same length of
these setae), therefore, for further diagnostic purposes,
only the sign of the ratio of the length of the first pair of
dorsocentral setae (cI) to the distance c1 — dI was used
(column 1 of diagnostic characters of Table 1). The pro-
portion was expressed in this way: “1” — equal to the
length of the row and more; “3/4” — in the case when
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NWOEHTUNOUKALMA  IDENTIFICATION

OT OCTaJIbHBIX BCTPEUYAETCS Ha IPeACTaBUTEIIX ce-
MelcTB Arecaceae, Musaceae U1 Jip.

Ananu3s MOpPGOJIOTUYECKUX IPU3HAKOB U3BECT-
HBIX K HaCTOSIIEMY BpDeMEHU BUIOB pojia Raoiella 6Lt
ITPOBEJIEH Ha OCHOBE OMUCAHUY U WIIIOCTPAIIUH (pu-
CYHKOB, (poTo) u3 paboT Beard et al. (2012, 2018) u cob-
CTBEHHOI'0 MaTepuraia.

BblIy mpoaHaau3upoBaHbl MOP(OTOTUUYECKUE
IUarHOCTUYECKHe MPU3HAKKU JOPCOIEHTPAJIbHOTO
XeToMa ¥ MPU3HAKKU XeToMa KaymaJbHOU 06JacTu
1 KOHEUYHOCTEMN JJIS MOCJIeNYI0Nero YIIPOILeHHOTO
aJIrOpUTMa UIeHTU(DUKAIIMKY KPACHOTO IIaJhMOBOTO
KJIela.

BBIJIO KaUeCTBEHHO OILleHEeHO COCTOSHUE Cle-
IYIOIIVX MPU3HAKOB: OTHOIIEHWE JIJIUH JIOPCOIIEH-
TPaJIbHBIX METUHOK (c1, d1, el) Mexay coboii 1 K pac-
CTOSTHUSIM MEXAY pSJaMy 3TUX IeTUHOK. Cliemyer
OTMETHUTD, YTO PACCTOSTHUS MEXIY PSIIaMU NETUHOK
MOTJIY pasaudaThes (HampuMep, Mexaypsabe ¢l — dl
Ob110 KOpoue d1 — el Ipu MTPUMEPHO OAVHAKOBOU JIJIN-
He 3TUX IEeTUHOK), TI03TOMY B JaJbHEUIIEM s I1a-
THOCTUYECKUX I1eJIell UCIT0Ib30BaIl TOJIhKO IIPU3HAK
OTHOIIIEHUS IJIMHbBI [IEPBOM APl JOPCOIEHTPAIbHBIX
IIEeTUHOK (c1) K paccTosgHuo ¢ —d1 (cTonben 1 fuarto-
CTUYECKUX IIPU3HaKOB Tab. 1). OTHOLIeHN BhIpaska-
JIV TAKVM 06pa3oM: «1» — paBHBIH AJINHE pPsaia u 60ee;
«3/4» — B cityuae, Korga gyiHa 60Jiee MOJIOBUHBI pac-
CTOSTHUS MEXIY PSAIaMU, HO IBHO MeHee 3TOr0 CaMOro
paccrogHus; «1/2» — giuHa MIPUMEPHO PaBHA II0JI0-
BUHE PAacCTOSTHUS WJIX MeHee ero. [Ipu aToM 11 R. in-
dica HapAOy C TIATHIO BUJAMU XapaKTepHa IJUHHAs
IepBas mapa JOpPCOLeHTPaNbHbIX METUHOK (paBHAsS
IO IJTMHE PACCTOSTHUI0 MEX/AYPSAbs VJIY TIPEBbIIIA0-
1ias ero). JJaHHbIN IPU3HAK XOT U He UCII0JIb30BaJICS
I uneHTUu(GUKAIUY BULOB poaa Raoiella (Pritchard,
Baker, 1958; Mutpodanos, CTpyHKOBa, 1979), Ho Ipu-
MeHseTCs JIJIT HeKOTOPbhIX TakcoHOB Tetranychidae
(Pritchard, Baker, 1955; MuTtpodanos u 1p., 1987).

CpaBHeHMe OJUH JOPCOLEHTPAJIbHBIX IETUHOK
OTHOCHUTEJIbHO APYT Apyra (CTojber; 2 muarHOCTH-
YeCcKUX MPU3HAKOB TabJl. 1) AJig BUIOB pona Raoiella
npuMmeHusau Pritchard, Baker (1958) u Mutpoda-
HOB, CTpyHKOBa (1979). V3 21 Buma TosbKO y R. indica
U R. davisi HabJII0aeTcs MOCaeI0BaTeIbHOE YMEHbIIIe-
HHUe OJWH LOPCOIeHTPAJbHbBIX IIETUHOK OT IIEPBOU
K TPeThel mape.

[Ipu3HAK «OTHOIIEHWE AJIUH IEeTUHOK hil/h2»
(puc. 8), ykazaHHBIN B CTOJIOIE 3 NUAaTHOCTUYECKUX
nmpu3HaKkoB Taby. 1, ucmonbayeTcs B paborax Beard
et al. (2018) u Ueckermann et al. (2018). B yacTHOCTH,
B 3TUX paboTax yKa3bIBaeTCs, YTO AJis caMOK R. indica
nauHa hl IprMepHO paBHA ajianHe h2.

Ins rpynnbl BUAOB australica, K KOTOPOW TIpU-
HaJJIeXKUT R. davisi, B OTIINYKME OT BCEX OCTaJIbHBIX
XapaKTepeH M0JI0BOM AUMOP(U3M B UKC/Ie HEeTUHOK
Ha KojaeHgx I-II: gasg caMOK — 2 LIEeTUHKU, OJ9 caM-
1I0B — 3 MIETUHKU. B TO Ke BpeMs IJIs CAMOK 1 CaMIIOB
R. indica xapaKTepHO HaJIn4Me TPeX MEeTUHOK Ha KoJjie-
uax [-1I (ta6u. 1 u puc. 9).

XeToM Ta3ukoB ¢ opmysoii 1-1-0-0 MuTpoda-
HOBBIM U CTpyHKOBO# (1979) mepBoHAYaJIbHO MIPET-
Jlarajics Kak IMarHOCTUYECKUU Tpu3HakK poxa Rao-
iella, Bkaouad R. indica. OgHaxo, Beard et al. (2018)
IoKasajy, YTO TaKOe COCTOSHME MpU3HaKa xapak-
TEPHO He JIJisg BCeX BUIOB poja. Tak, BUJaM I'PYIIITbI
macfarlanei cCBOMICTBEHHO HaJIMUMeE 110 OJJHOM e TUHKE
Ha Tasukax Il u IV.

the length is more than half the distance between the
rows, but clearly less than this very distance; “1/2” -
the length is approximately equal to half the distance
or less. Also, for R. indica along with five species, a long
first pair of dorsocentral setae is characteristic (equal
in length to the distance between the rows or exceed-
ing it). Although this character was not used to identi-
fy species of the genus Raoiella (Pritchard and Baker,
1958; Mitrofanov and Strunkova, 1979), it is used for
some taxa of Tetranychidae (Pritchard and Baker, 1955;
Mitrofanov et al., 1987).

Comparison of the lengths of dorsocentral setae
relative to each other (column 2 of diagnostic charac-
ters in Table 1) for species of the genus Raoiella was per-
formed by Pritchard and Baker (1958) and Mitrofanov
and Strunkova (1979). Out of 21 species, only in R. in-
dica and R. davisi a successive decrease in the length
of dorsocentral setae from the first to the third pair is
observed.

The character “ratio of lengths of setae h1/h2”
(Fig. 8) indicated in column 3 of the diagnostic charac-
ters of Table 1 is used by Beard et al. (2018) and Ueck-
ermann et al. (2018). In particular, these works indicate
that for R. indica females, the length k1 is approximately
equal to the length h2.

The group of species australica, to which R. davisi
belongs, unlike all the others, is characterized by sexu-
al dimorphism in the number of setae on the genu I-II:
females have 2 setae, males have 3 setae. At the same
time, R. indica females and males are characterized by
the presence of three setae on genu I-II (Table 1 and
Fig. 9).

Mitrofanov and Strunkova (1979) originally sug-
gested a coxal chaetome with the formula 1-1-0-0 as
a diagnostic character for the genus Raoiella, including
R. indica. However, Beard et al. (2018) showed that this
state of the character is not typical for all species of the
genus. Thus, species of the macfarlanei group are cha-
racterized by the presence of one seta each on coxae III
and IV.

Thus, according to the results of the analysis of
the characters of the dorsocentral chaetome, it was
shown that R. indica differs well from the vast majority
of currently known valid species of the genus Raoiella,
with the exception of R. davisi. According to Beard et al.
(2018) the above two species can be distinguished by
the number of setae on the genu of the first and second
pairs of legs (Table 1 and Fig. 9; however, the third seta
is much smaller than the first two and is clearly visible
using phase-contrast microscopy), the shape of setae
h2 (in R. indica, hair-like, long; in R. davisi, spatula-like,
short), as well as the ratio of the lengths of double se-
tae on legs I-II: tactile setae (ft”) and solenidion (w”)
(Table 1 and Fig. 10).

Morphometric study of diagnostic

characters of Raoiella indica

The results of a morphometric study of some cha-
racters of the dorsal chaetome of Raoiella indica females
and males are presented in Table 2.

In the lengths of the studied setae and the distance
between the first and second pairs of dorsocentral

AsrycT Ne3 (11) 2022 11



NWOEHTUOUKALIMA IDENTIFICATION

Puc. 8. XeToTakcusa gopcanbHoli noBepxHocTy 3apgHelt  Fig. 8. Chaetotaxy of the dorsal surface of the posterior

yacTu Tena caMkm R. indica. KaypanbHas yactb part of the R. indica female. The posterior margin of the
Tena HanpasneHa BBepx. MiHaekcamMy 0603HaueHbl body is directed upwards. The corresponding setae are
cooTBeTCTBYyHLWME WeTuHKK (hoto N.0. Kamaesa) indicated by indices (photos by I.0. Kamayev)

Puc. 9. XeToTakcua neBoro KoneHa nepeBoi napbl HOI CAMKK
R. indica. XapaKTepHo Hanvuune Tpex WeTUHOK (a, NoKasaHbl
KpacHbIMU CTpesikaMu), Mpu 3ToM B ogHol npoekumu (b)
BUOHO TOMbKO 2 KpynHble weTuHKK (oto U.0. Kamaera)

TakuM o6pasoM, 1o pesysbTaTaM aHajau3a Ipu-
3HAKOB JIOPCOILIEHTPAJIbHOTO XeTOMAa II0Ka3aHo, YTO
R. indica X0pOIIIO OTINYAETCS OT IMOHABJIAIOIIEr0 YIC-
JIa U3BECTHBIX K HACTOSIIEMY BpeMeHU BaJIUIHbBIX BU-
OB poxa Raoiella, 3a uckitoueHueM R. davisi. CoTjiacHO
Beard et al. (2018) mBa BbIllle YKa3aHHBIX BULA MOTYT
OBITh PA3JIMYMMBI IT0 KOJIMYECTBY IETUHOK Ha KoJie-
HSIX [1ePBOi ¥ BTOPOI rap Hor (TabJ. 1 u puc. 9; ogHAKO
TPEThS MEeTUHKA 3HAYUTEIbHO MEHbIIIE ITEPBBIX ABYX
¥ XOPOIII0 3aMeTHA ITPY UCIT0JIb30BaHUU (ha30BO-KOH-
TPacTHOM MUKpOCKonum), hopMe meTuHOK A2 (Y R. in-
dica — BonocoBuHAS, NJIWHHAS; V R. davisi — mrmaTe-
JIeBUHAs, KOPOTKas), a TaK)Ke OTHOIIEHUIO JJIUH
CIIBOEHHBIX IIIEeTUHOK Ha JianKax [-1I: TaKTUJIbHOH I11e-
TUHKY (ft”) m conerunus (w”) (tabu. 1 u puc. 10).

MopdomeTpHuuecKoe uccaei0BaHuE

OUArHOCTHUYECKHX IMPU3HAKOB Raoiella indica

PesynbTaThl MOPGHOMETPUUECKOTO UCCIIEN0BAHYS
MTPU3HAKOB IOPCAJIbHOT0 XETOMa CaMOK U CaMIIOB Rao-
iella indica mpencTaBJIeHBI B TAbIHUIE 2.

Fig. 9. Chaetotaxy of the left genua of the first pair of legs of the
R. indica female. The presence of three setae is characteristic
(a, shown by red arrows), while in one projection (b) only 2 large
setae are visible (photos by I.0. Kamayev)

setae, size sexual dimorphism is manifested: the mea-
sured characters in females, with some exceptions, are
greater than those in males.

In both sexes of R. indica, the length of dorso-
central setae decreases successively from the first
pair to the last one (cI — d1 — el), in uym: females —
49.6-32.3-17.9; males — 34.9-25.2-13.1.

The length of the first pair of dorsocentral setae
in all studied cases exceeds the distance between the
first and second pairs of dorsocentral setae (interstri-
ae), both in females (Lc1 = 46.9 uym and Lel — d1 =41.3
um), and males (Lc1 =34.9 um and L¢cl —d1=23.9 um).

In the studied R. indica females, the length of intact
setae h2 (hair-like) varied within 46.7-61.7 um, while
the length of setae i1 (spatula shaped) varied in the
range 51.9-70.5 ym. This is generally consistent with

dutocaHuTapusi. KapaHTuH pactenuii 12



NWOEHTUNOUKALMA  IDENTIFICATION

B mnmHAaX ucciaeqyeMbIX METUHOK U PacCTo-
SHUYW MEXy MePBOM M BTOPOU IMapaMu LOPCOIleH-
TPaJbHbBIX IIETUHOK IIPOSIBJIIETCI Pa3MePHbIH I0JI0-
BOU muMoOpGhU3M: U3MepsieMble MPU3HAKKU y CAMOK,
32 HEKOTOPHIM UCKJIIOUeHUEM, O0JIbIle, UeM TaKOBBIE
y caMIi0B.

VY 06oux moy0B R. indica IJIVHBI JOPCOIIEHTPAaJIb-
HBIX IIETUHOK ITOCJEeJOBATEeIbHO YMEHbIIAITCSI
OT IePBOI ITaphl K mocjenHel (c1 —dl —el), B um: caM-
Ku —49,6-32,3-17,9; camer — 34,9-25,2-13,1.

IOnvHa 1epBOy IMaphl JOPCOLEHTPAJIbHBIX IMe-
TUHOK BO BCEX U3YUYEHHBIX CJIy4Yasix IIPEBBIIIAET pac-
CTOSIHME MeXIy MIePBOW M BTOPOU MMapaMu JOPCO-
IIEHTPAaJIbHBIX IETUHOK (MEeXIypPsIbe) KaK y CaMOK
(Le1=46,9 ym u Lel — d1 = 41,3 uym), Tak U 'y cCaMI[0B
(Le1=34,9umwu Lcl —dI=23,9 um).

Y u3y4eHHBIX CaMOK R. indica navHa HeIOBpe-
JKJIEHHBIX IIEeTUHOK 72 (BOJIOCOBUTHOM (DOPMBI) BAPbU-
poBaJia B npegeiax 46,7—-61,7 um, B CBOIO O4Yepeb,
JIJIVHA MEeTUHOK i1 (IrmaTeIeBUIHON (hOPMbI) U3MEHS-
Jack B guamnasoHe 51,9-70,5 ym. 3To B 1IeJIOM corJja-
cyeTcs C LaHHBIMY, IPUBEIEHHBIMU B ONTMCAHUY BUA
yBeard et al. (2018), roe h2 = 48-72 um, h1=49-85 um.
Bo Bcex M3yYEHHBIX HAMU CIIydasxX y CaMOK JJiuHa h2
(B cpemHeM cocTaBisdsa 54,1 um) 6bly1a MEHBIIE JJINHBI
h1 (B cpemHeM — 62,1 um); oTHOIIeHUE AJUH h2 K hl
BapbUpOBAaJO B Iipegenax oT 0,83 o 0,92 ym. Cyuie-
CTBYeT OIpezieJieHHAas METOAUYECKas TPYLHOCTD IIPU
OIleHKe IJIUHBI MMEeTUHOK A2y R. indica, T. K. OHU CUJIBHO
MCTOHYAITCS B CBOEH AMCTAJIbHOM YaCTH, a BEPIINHEI
IIETUHOK IIJIOXO 3aMETHbBI IPY MUKPOCKOIIMPOBAHUM.
VIHTEpPECHO OTMETUTB, UTO Y CAMIIOB JJIOMUHUKAHCKOH
TIOITYJISIIIUY BO BCEX U3YUYEHHBIX CIyUYasax IeTUHKA h2
niauHHee hl.

[nvHa TAaKTUJIbHOU METUHKY fi” Ha JlaniKax rep-
BOM U BTOPOU map HOT caMOK U caMIoB R. indica 3Ha-
YHTENbHO IpeBbIIaeT (6ojiee ueM B 3 1 2 pasa COOT-
BETCTBEHHO) IJIMHY w” BO BCEM U3YyUeHHOM MaTepuaje
(puc. 10).

Ta6auna 2

3HaueHHU KOJINYECTBEHHbBIX
IUATHOCTHUYECKUX MPU3HAKOB CaMIIOB
u caMoK Raoiella indica

CamMku CaMubl

IIpusHak (n=19) (n=8)

InvHa cl, pm 49,6 + 0,6 34,9 +0,6
Invna dl, pm 32,3+1,0 25,2 +0,6
InvHa el, pm 17,9 +0,7 13,1 +0,7
IOnvHa cl —dl, pm 41,3+1,1 23,9+0,5
Invna hl, um 62,1 £0,7 22,6 +0,4
JnvHa h2, pm 54,1+0,7 24,4 +0,5

OTHOIIeHUEe AJUH h2 K hl 0,87+0,01 1,07 +0,02

OTHouleHue AJUH ft” K w” >3 >2
Ha janke |

OrHouleHue AJUH ft” K w” >3 >2
Ha sanke II

the data given in the description of the species by Beard
et al. (2018), where h2 = 48-72 um, h1 = 49-85 ym. In
all cases studied by us, in females, the length 12 (on
average, 54.1 pm) was less than the length 41 (on ave-
rage, 62.1 um); the ratio of the lengths 12 to i1 varied
from 0.83 t0 0.92 pm. There is a certain methodological
difficulty in estimating the length of setae 12 in R. indi-
ca, since they become very thin in their distal part, and
the apices of the setae are poorly visible under micro-
scope. It is interesting to note that in the males of the
Dominican population, in all the cases studied, the seta
h2islonger than h1.

The length of the tactile seta ft” on the tarsi of
the first and second pairs of legs of R. indica females
and males significantly exceeds (by more than 3 and 2
times, respectively) the length w” in the entire materi-
al studied (Fig. 10).

Key to differentiating Raoiella indica

from other species of the genus

1 (2) Coxae IIl and IV have one seta each ...... other
species

2 (1) NosetaeoncoxaelIllandIV...................... 3

3 (4) The length of the dorsocentral setae succes-
sively decreases from the first (cI) to the third pair (e1),
while the length of the first pair (c1) is approximately
equal to or exceeds the distance between the first and
second rows of dorsocentral setae............................ 5

4 (3) Other state of characters......... other species

5 (6) Females and males have tactile seta ft” on
tarsus I-1II slightly larger than solenidion w”. Females
have 2 setae on genu I-II, males have 3 setae. Seta 12 is

spatulate, Short ... R. davisi
Note. Known only from Australia. Occurs on Ericaceae
plants.

6 (5) In females and males, on tarsi I-1I (Fig. 10),
tactile seta ft” is 2 or more times longer than soleni-
dion w”. Females and males have 3 setae on genu I-II
(Fig. 9). Seta h2 is hair-like (Fig. 8) .................. R. indica

Table 2

Values of quantitative

diagnostic characters of Raoiella indica
males and females

Females Males

Character (n=19) (n=8)
Length c¢1, um 49.6 +0.6 34.9+0.6
Length d1, pm 32.3+1.0 25.2+0.6
Length eZ, ym 179+0.7 13.1£0.7
Length ¢1 —d1, um 41.3+1.1 23.9+0.5
Length 21, pm 62.1+£0.7 22.6+0.4
Length 72, uym 54.1+0.7 24.4+0.5
Length ratio 42 to h1 0.87£0.01 1.07 £0.02
Length ratio ft”to w” >3 >2

on tarsusl

Length ratio ft”to w” >3 >2

on tarsus II
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OnpeaenuTesbHas

TaGJIMIIA

naa guddepeHuauu

Raoiella indica

OT OCTAJIBHBIX BUJIOB pPojia

1 (2) Ha Tasukax III u IV
TI0 OIHOM MIETUHKE .....................
.............................. JIIpyTyie BUIbI

2 (1) Ha tasukax [l u IV me-
TUHOK HET .....coviiniiiiaieaen 3

3 (4) lnuHa OOpCOIlEH-
TPaJIbHBIX IIETUHOK ITI0CJIEI0BA-
TeJIbHO YMEHbIITAeTCsI OT IIEPBOI
(c1) x Tperwelt mape (el), mpu
5TOM JJIMHA TIepBOY mapsl (c1)
IIPUMEPHO paBHA PACCTOSHUIO
MEeXy IIEPBbIM U BTOPBIM psijia-
MU JOPCOLIEHTPAJbHBIX IIETHU-
HOK WJIY TIPEBBIIIAET €TI0 ......... 5

VHOE .......ovvvn JIpyrue BUAbl  0603HauYeHbl COOTBETCTBYHOLIME
5 (6) ¥ caMOK u caMIOB wWweTtuHku (hoto U.0. Kamaesa)

Ha jganke I-II TakTuabHaa 1ie-
TUHKa ft” HeHaMHOro GoJjiblile
comeHnug w”’. Y caMoK Ha KoJjieHe [-II Mo 2 meTnHKY,
y camr1ioB — 3. llleTHKa h2 mIaTejeBUAHAsI, KOPOT-
KOS oo, .R. davisi

[MpumevaHue. Vi3BecTeH TOJbKO U3 ABcTpanuu. Oburaer

Ha pacTeHusx ceM. Ericaceae.

6 (5) Y caMoKk 1 caM10B Ha Jjankax I-II (puc. 10)
TaKTUJIbHAS METUHKA ft” B 2 u 6oJiee pasa IJIMHHEE
cojleHUAua w”’. Y caMOK U caMIIOB Ha KoJieHe [-II
no 3 metuHku (puc. 9). llleTuHKa 72 BOJIOCOBULHAL
(PHIC. 8) .. R. indica

3AKJ/IIOYEHUE

KpacHbIll malibMOBBIA KJIEII SIBISETCS aKTUBHBIM
WHBaKNIepoOM, KOTOPBIH 3a ITOCTIeAHUE AeCATUIETUS
3aHAJI IIAHTPOIINYECKUIT apea. B CBI3HU ¢ 9TUM IIPe-
CTaBJIIETCS BO3MOXHBIM €r0o 3aHOC Ha TEPPUTOPHUIO
0xxHOTO hemepanbHOTO OKpyra Poccuiickoit demepa-
1IWU, OTIPENEJIEHHYI0 KaK [OTeHIIMaJbHBIN apeaJs BUa.

Il IpaKTUUeCKUX IeJIel, T. K. BUJ0Bas UIeH-
TU(dUKAIIMI OCHOBaHA Ha MPHU3HaKaxX B3POCJBIX 0CO-
6ell (MperMyIeCTBEHHO CaMOK), B paboTe MpUBeeHa
ompeeanTeabHasg Ta0IUIlA BAXKHEHIINX KU3HEHHbIX
CTauY MOAABJISAIONIETO OOJIBITUHCTBA TIPEICTaBUTE-
Jiel kyetieit cemetictBa Tenuipalpidae.

AHanu3 MpU3HAKOB JOPCOLEHTPAJIBHOTO XETO-
Ma, IpuBeeHHbIX B paboTtax Beard et al. (2012, 2018),
nokasaJ, uTo Raoiella indica xopoiio nuddepeHn-
PyeTcs OT TTOIaBJISIONIETr0 GOIBIIMHCTBA BUIOB Posia
(xpoMme R. davisi) TI0 TIOCJIEA0BATENbHOMY YMEHbIIIEHU IO
IJUH JOPCOLEeHTPAJIbHBIX IMETUHOK U IJUHHON IIep-
BOUI TTape 9TUX IMeTUHOK. Paznuuusa Mmexay R. indica
U R. davisi TPOSIBISIOTCS T10 CJIeAYIOMIUM ITPU3HAKaAM:
KOJIMUECTBO IIETUHOK Ha KOJIeHe MePBOM U BTOPOU
rap Hor, opMa MeTUHOK /2, OTHOIIEHUS IJINH IIPOK-
CUMAJIbHBIX COJIEHUAVS ' ¥ TAKTUIbHOU MEeTUHKY fit”
Ha JlalKaxX TepBoM mapsl HOT. B paboTe 61U Ucciie-
IIOBaHBI C IPOBEIeHNEeM MOP(QOMETPUY AUarHOCTHIe-
CKUe TIPU3HAaKY JOPCOIIEHTPAJIbHOIO XeTOMa, XeToMa
KayaJibHOU 06J1acTH ¥ KOHEUHOCTel ocobell JOMUHY-
KaHCKOU MOIynsauuu R. indica.

Ha ocuHoBe cBogku Beard et al. (2018) u c yue-
ToM paboTt Pritchard, Baker (1958) u Mutpodano-
Ba, CTpyHKoBO# (1979) cocTaByieHa yHpoOIleHHAas

Puc. 10. OcobeHHocTu xeToTakcum nesoit  Fig. 10. Features of chaetotaxy of the left
4 (3) CocTosiHVE IPUSHAKOB  nanku nepeoi napbl HOr caMku R. indica.  tarsus of the first pair of legs of the R. indica

female. The corresponding setae are
indicated (photos by I.0. Kamayev)

CONCLUSION

The red palm mite is an active invader that has occu-
pied the pantropical range in recent decades. In this re-
gard, its introduction into the territory of the Southern
Federal District of the Russian Federation is possible,
which is defined as a potential range of the species.

For practical purposes, since species identifica-
tion is based on the adult characters (mainly females),
the paper provides a key to the most important life
stages of the vast majority of the family Tenuipalpidae
members.

Analysis of the characters of the dorsocentral cha-
etome given in the works of Beard et al. (2012, 2018)
showed that Raoiella indica is well differentiated from
the vast majority of species of the genus (except R. da-
visi) by the successive decrease in the length of dorso-
central setae and the long first pair of these setae. Dif-
ferences between R. indica and R. davisi are manifested
in the following characters: the number of setae on the
genu of the first and second pairs of legs, the shape of
the setae h2, the ratio of the lengths of the proximal so-
lenidion w” and the tactile seta ft” on the tarsi of the
first pair of legs. In this work, the diagnostic charac-
ters of the dorsocentral chaetome, chaetome of the dor-
soposterior part of body and legs of individuals of the
Dominican population of R. indica were studied using
morphometry.

Based on a report by Beard et al. (2018) and taking
into account the works of Pritchard, Baker (1958) and
Mitrofanov, Strunkova (1979), a simplified key table
was developed for differentiating R. indica from other
species of the genus.
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omnpenenauTejbHasa Tabauia asd suddepeHIualnm
R. indica oT ocTaJIbHBIX BUIOB poja.
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