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PE3IOME

B Hacrosimee Bpemsi ceMeiictBo Phytoptidae HacumrhiBaer 42 Buma.
IlpexcraBuTenn sToro ceMeficTBa 00JafJaloT PSAIOM KOHCEPBaTHBHBIX
NPH3HaKOB (4 IMETHHKH Ha HOPCAJIbHOM IIUTKe, HATMYHE IEeTUHOK S.sd. 1
THOMA/IBHOR IIMOpPbI) W CBSA3aHBl MCKIIOYMTEIBHO C MOKPHITOCEMEHHBIMH
pacTeHHsIMH, [IpHYeM NPEHMYINECTBEHHO ¢ OMHOMOJbHBIMH. DoJsibliias
4acTh ceMelCTBa NMpeACTaBJ/ieHa [UTHHHBIMH 4epBeoOpasHbIMKE PaBHOKOJIb-
YaThIMHU K/IeaM K. JTa YacTb ceMelcTBa CBA3aHa C paCTeHHAMH M3 IOJK/Iacca
Liliidae. Menbiuasi yacTb OpefcTaBJeHa MEJKHMH KOPOTKHMH Bepe-
TEHOBUAHBIMH OpMaMH U CBsI3aHa ¢ pacTEHHSIMH U3 MoAK/Iacca Arecidae.
Ha 1BynonbHBIX BCTpe4aloTcsl KJelM | TOTo, ¥ APYroro raGUTyCoB.
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[IpoBeneH KOppeAsiIHOHHBIH M (PaKTOpPHbIH aHaMH3 22-X Mop-
¢dosoruyeckux NpUsHakoB 11 40 BUIOB Kiellled. BrisiB/ieHa BbicOKast
CTelleHb KOppeJsAIMH NpPeAKOBBIX NPHU3HAKOB C NPH3HAKaMH,
06ycI0BIHBAIOIIMMH YepBeobpasHyio GopMy Teua.

BosMoxHo, coBpeMeHHble IpecTaBUTeNH ceMeiictBa Phytoptidae -
OCTaTOK ApeBHe#t ¢puTONTOMAHOHM hayHBl, pacnpocTpaHeHHOH HeKoraa
Ha BceX MOKPBITOCEMEHHbIX. ITO CeMeHCTBO JIyyllle BCET0 COXPaHUJIOCh
M NPOJOJIXAaI0 3BOMIOLHOHHPOBAaTh Ha OXHOAOIbHbIX.Ha ABYyZO/JBHBIX
’Ke OHO NpeJICTaBJeHO JHIIb HEGOIBIIMM KOTHYECTBOM BHIOB.

ABSTRACT

In the present time family Phytoptidae includes 42 species. Its
members have several archaic features (four setae on the dorsal shield,
the presence of s.sd. and tibial spur) and are exclusively connected with
angiospermous plants, mainly with the monocotyledons. Most re-
presentatives of this family are wormlike elongate mites with homoge-
neous abdominal rings. This group is related with host-plants of the
subclass Liliidae. The minority are short fusiform mites connected with
host-plants of the subclass Arecidae. Mites from the dicotyledonous
plants are found among the representatives of both groupings.

The analysis of 22 morphological features of 40 species was done
which included the correlation analysis and the features analysis. The
correlation analysis shows the high correlation of the ancestral features
with characters connected with the wormlike habitus.

Probably, the extantl representatives of this family are the remains
of the ancestor phytoptoid fauna that used to live on all angiosperms. At
the present time this family is well preserved on the Monocotyledonous
plants, where it continued to evolve. On the Dicotyledons it is
represented now only by few species.

BRIEF ENGLISH VERSION

The families Pentasetacidae, Phytoptidae and Nalepellidae possess
some archaic morphological features, such as, in particular, the complet
set of the dorsal setae. Investigation of these families is important for the
elucidation of the evolutive tendencies in the suborder Tetrapodili.
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In the fam. Phytoptidae, 42 species are known of mites occupying
various Angiospermous plants (Table 1). The greater part of them (24
species) are inhabitants of the Monocotyledonous plants, mainly the
sedges and the palms. Such specialization shows the connection of long
standing between the mites and their host-plants.

MATERIAL AND METHODS

The variability of some morphological features of 40 phytoptid
species was investigated. In total, 43 operational taxonomic unitis
(OTU’s) were studied. 22 features of greatest importance for the specific
diagnosis were examined. These included: 1)length of s.d.2; 2)length of
s.d.1; 3)length of the body; 4)length of the rostrum; 5) direction of the
rostrum (1- forward, 2- forward and downward, 3- downward); 6)length
of forelegs; 7)length of the tibia; 8)length of the tarsus; 9)length of the
feather claw; 10)number of empodial rays; 11)number of the abdominal
rings; 12)length of s.sd.; 13)width of the female genital coverflap;
14)length of the female genital coverflap; 15)length of the genital setae;
16)length of the dorsal shield; 17)the extension of the median line, from
1 (short) to 3 (complete); 18)extent of the admedian line (likewise, from
1 to 3); 19)extent of the submedian line (from 1 to 3); 20)number of the
rings of the telosoma; 21)presence or absence of the foretibial spur (1 or
0); 22) presence or absence of the anterior lobe of the shield.

RESULTS OF THE MORPHOLOGICAL VARIABILITY
INVESTIGATION :

1.Correlations of the morphological features

The features composing the correlative groups (Fig.1) were indicat-
ed. The simultaneous presence of s.d.1, s.d.2, s.sd. and the foretibial spur
can be considered as the ancestral set of features. These features are
closely connected with elongate wormlike body. The increased shield
dimensions, the downward declination of the rostrum and the appearance
of the anterior lobe are connected features contributing to the strength-
ening of the anterior part of the body. These features are included in the
correlative group 3, and they have negative correlations with the group
1, containing the ancestral features.
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Thus we have two groups of features in the family Phytoptidae,
which belong to the two different life forms of the mites. One of them
represents the mites having wormlike body with many abdominal rings.
Their rostrum is directed forwards , and their shield has the sculptural
pattern as shown in Fig. 2a. The other one represents the mites having
fusiform body with few abdominal rings. They have the large shield and
the rostrum curved down (Fig. 2b,c). The former life form is characteristic
of the mites living in the closed-spaces. The other is typical of the mites
living on the open surface of various parts of the host-plant.

The species of the genus Phytoptus living on the sedges have the
largest set of ancestral characters. These species have elongate wormlike
body, long s.sd. and the foreleg spur. Two species of the genus
Novophytoptus also belong to this morphotype. They also have an
elongate body, but lost s.sd. and the spur. The species living on the palms
have, on the contrary, the fusiform body with large tergites. These species
( genera Acathrix, Mackiella, Propilus and Retracrus) tend to lose the spur
and s.sd. Besides, the species of the genus Propilus lost the s.d.2, but their
s.d.1 are still preserved.

The mites from the Dicotyledons are more heterogeneous. In these
group we have the wormlike mites (species of the genera Phytoptus and
Anchiphytoptus) and the fusiform mites with few dorsal abdominal rings
( genera Austracus and Sierraphytoptus).

2. Factor analysis

To examine the integrated features variability, the factor analysis
was used ( as one of the multivariate metods). We observed the factor
weights of the features and the distribution of the factor scores of the
examined species in the space of first two factors. The first factor had
28.8% of variance, the second 15.9%. ‘

The 1st factor weights show the high positive correlation for such
features as the number of the abdominal rings and of those of the
telosome, the length of the body, the shield sculptural pattern, the length
of s.sd., and the high negative correlation for the length of the shield,
the curving of the rostrum, the presence of the shield anterior lobe . We
can consider this factor as a “conservative features” factor.

The second factor shows a high positive correlation between the size
of the shield and epigyne, and such a feature as the downward curving
of the rostrum, typical for the free-living forms. Thus we can consider this
factor as a “derived features” factor.
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Further, the distribution of the factor scores of the phytoptid species
on the plot of first two factor was studied. The space of the high positive
scores of the 1st factor is occuped by the species from Liliidae, the space
of its high negative scores, by the mites from the palms. The interval
between them is occupied by the mites from angiosperms. So, the
variability between these groups has the same direction as the axis of the
first factor. The distribution of the second factor scores shows a different
picture. In this case we have a great variability of the mite morphology
within each of the reference groups.

‘DISCUSSION OF THE RESULTS

The above overview of the family Phytoptidae shows that some part
of the species have lost the conservative features such as the s.sd. and
the foreleg spur, sometimes s.d.2, s.d.1 being preserved. This phenom-
enon is often connected with a reduction of the number of abdomenal
rings and with their differentiation into tergites and sternites. This is
often linked with the rostrum curved downwards and with the appear-
ance of the anterior lobe of the shield above its basis. The Phytoptid mites
with such general body form arew absent among those living on Liliidae.

These mites live within confined spaces (in the buds, galls, rulled
juvenile leafs of Monocotyledons). This group from the Monocots
continued its evolution and produced the new wormlike elongate forms
without s.sd, the function of s.sd. being compensated by the long s.d.2
(genus Novophytoptus).

The inhabitants of the Dicotyledons are a more heterogeneous group
than those of the Monocotyledons. In this group we have the represen-
tatives of two life forms. Moreover, the wormlike mites from Dicotyle-
dons have some morphological differences from similar mites from the
Monocotyledons. These differences are: the presence of the foreleg spur
and the diminution of s.d.2 (features negatively connected with the
wormlike body and homogeneous abdominal rings) (Fig. 2). One can
suppose that the wormlike habitus might be acquired by them again,
when their ancestors changed the life on the open surfaces of the plants
for the life within confined spaces.

For example, we can suppose that the species Phytoptus avellanae
belongs to the “secondarily homogeneous-ringed” mites. These mites
have complex life cycle. They have two forms of second nymphs. One of
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them, developing within the “big buds”, has narrow abdominal rings, like
the females (Fig.5a). They grow into females who leave the buds in spring
and lay eggs on leaf undersurfaces. The first nymphs from these eggs
become “tegonotus-like” second nymphs having the broad tergites. They
are found on the leaf surface, and grow into the ordinary female wich
migrate to new tree buds. This species may originate from some free living
ancestor, and its wormlike habitus might be secondary, with reduced
foreleg spur. :

This example shows that the evolutionary process of the change of
the wormlike life form for the fusiform one and vice versa is reversible.
Meanwhile, the new wormlike forms differ from' the original ones in
having a whole series of new formations.

The fluency of these transformations is confirmed by the presence,
in the life cycles of most species of two forms of females, the deutogyneous
and the protogyneous one. One of these forms ( more often protogy-
neous) tends to acquire some features of the free living life form.

Based on the above information about the ancestral features and
their correlation with other features as well as on the phylogenetic
relationships between the host-plants, we can suppose that the original
habitus of members of this family might be like that of phytoptids from
the Liliidae.

STAGES OF THE CONNECTED EVOLUTION OF THE
PHYTOPTID MITES AND THE ANGIOSPERMS

Looking through the evolution of the Monocots [Goldberg, 1989],
we can trace the divergence of the family Phytoptidae which follows the
divergence of the host-plants (Fig.6). On the plants of the order Arecales,
we discover a group of the phytoptid species early branching from the
general trunk, acquiring fusiform habitus, often with the s.sd. and s.d.2
lost, but with the preservation of such a conservative feature as s.d.1.

The species of the family Phytoptidae living on the plants of the
orders Liliales, Juncales, Cyperales, and Poales chose the way of
conservation the wormlike body; in particular, on the Cyperales and
Poales they are represented by the species with the more wormlike
habitus, without s.sd. (the species of the genus Novophytoptus). The
presence of these species on the cereals and on the sedges makes it possible
to suppose that the orders Cyperales and Poales had common origin.
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The information about the mites inhabiting the plants included in
the group of orders forming the left upper branch in Fig.6 is of interest.
As for the phytoptid mites living on the Dicots, they are connected with
three subclasses: Hamamelididae, Dilleniidae, and Rosidae. These mites
are not known from the representatives of the subclass Magnoliidae,
despite the fact that the latter is more ancient. The Phytoptids are also
not known from the more advanced subclasses like Lamiidae, Asteridae,
Ranunculidae and Caryophillidae.

CONCLUSION

The family Phytoptidae represents one of the early evolution stages
of the four-legged mites, being connected exclusively with the angiosper-
mous plants. Probably, the “quadrisetigerous” ancestors of the contem-
porary Phytoptidae inhabited all angiosperms, until the new “bi-
setigerous” and “asetose” forms appeared. On the Monocots this family
had more opportunities for further evolving, so that at present far more
the species live on these plants than on the Dicots.

BBEJEHHUE

K Hactostmemy BpeMenn B mopotpsiie Tetrapodili HacuuThIBaeTcst
siTh ceMeiictB [bouek, [[aBuc, lllepuenko, 1989]. Tpu u3 Hux —
Pentasetacidae, Phytoptidae u Nalepellidae — obaagaior 6osbmEM
KOJIMYeCTBOM apXaMyeCKHX NPH3HAKOB, M3 KOTOPHIX IJIABHBIM MOKHO
cyuTaTh H0sIee MOIHOE YHCIIO METHHOK AOpCcaJbHOrO IMUTKA. M3yyeHune
3THX CeMelCTB 0YeHb Ba’KHO /IS BbISICHEHHUSI 3BOJIIOIIMOHHBIX TeHAeHIH
BHYTPH NOAOTPSIAA.

B cemeiictBe Phytoptidae, aHain3y KOTOporo NoCBsiilieHa HacTosIIast
pabora, ceityac usBecTHo 42 Bua. Kak BUAHO M3 IpHBEIEHHOIO CIIUCKA
IpefcTaBUTeAeH 3TOrO ceMelcTBa (Tab.1), Gonbinas UX YacThb - 24 BUAA
- obUTaTeNH OMHOAO/BHBIX, IPHYEM IPEUMYIIECTBEHHO OCOK H MaJbM.
Takast cnenuanuzanusi yxxke cama nmo cebe roBODHT O AAaBHHX CBSI3SsIX
K/lellel co CBOMMHM pacTeHHsSIMH-Xo3sieBaMH. KapTuHa pacnpefeneHHus
[IPH3HAKOB Y COBPEMEHHBIX BH/IOB 3TOTO CEMEMCTBA SIBJISIETCSI PE3Y/IbTATOM
Tex MOP(OIOrHYeCKUX U3MeHeHH i, KOTOpble IPOUCXOJHJIU B IPOLECce
CONpSKEHHON 3BOJIIONMHU Kiemed W pacTeHuit. [{/iss BbIsABJIEeHHS
BO3MOXHBIX 3TallOB TaKoH 3BOJIONMH HaMM 6bl1 mpofesnaH aHamM3
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Table 1.

Buabl xaeryeit

Pactenusi-xossiesa

Aurepatypsbie
UCTOYHUKU

Acathrix trymatus

Cocos nucifera L.(Arecidae)

Keifer, 1962

Anchyphytoptus
beeri

Beaucarnea stricta Lem.

(Liliidae)

Keifer, 1957

A.chamaebatiae

Chamaebatia foliosa

Benth. (Rosidae)

Keifer,1975a

A.giganticus

Cyperus rotundus (Liliidae)

Mohanasundaram,1974

Cercocarpus ledifolius Nutt.

. . : g
A lineatus (Rosidae) Keifer, 1952
Austracus Nothophagus dombeyi :
havrilenkonis (Mirbel) (Hamamelididae) Keifer,1944

Mackiella borassis

Borassus flabellifer Lim.

Mohanasundaram,1974

(Arecidae)
o Phoenix dactyloides L. )
M.phoenicis (Arecidae) Keifer,1939
N B oot Carex ampullacea Good.,
OYOPAyiopitt C.inflata Sut., C.rostrata Stok.  |Roivainen, 1947
rostratae e
(Liliidae)
N.stipae Stipa speciosa Trin.et Rupr. Keifer,1962

(Liliidae)

Phytoptus aquatilis

Carex aquatilis WG (Liliidae)

Roivainen,1950

Corylus avellana L.

P.avellanae (Hamamelididae) Nalepa, 1889

.. Trichocladus crinitus (Thunb.) .
P.crinitus Pers. (Hamamelididae) Smith Meyer,1991
P.cylindricus Carex brunnescens (Pers.)Poir. |Roivainen,1951

P.corniseminis

Cornus nuttalli Aud. (Rosidae)

Keifer, 1939

P.dehesae Carex goodenowii Gay. Roivainen, 1953
Curtisia dentata (Burm.f.) .
P.dentatae C.A.Sm. (Rosidae) Smith Meyer,1991
f ol Trichocladus ellipticus Eckl. e. .
P.ellipticus Zeyh. (Hamamelididae) Smith Meyer,1991
P.garryana Garrya elliptica Dougl. (Rosidae)|Keifer,1954
P hedericola Hedera helix L. (Rosidae) Keifer,1943
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Tabnuua 1.

Pacnipenenenvie knemeit cem.Phytoptidae no pacrenusam-xossiesam
Species of the fam.Phytoptidae and their host-plants

. AureparypHuie
Buabr kaemgeit Pactenus-xossesa P
: MUCTOYHMKM
P hirtae Carex hirta L. Roivainen, 1950

P leucotonis

Leucothoe davisiae (Dilleniidae)

Keifer,1963

P liro1

Carex panicea L.

Roivainen, 1947

P.maritimus

Scirpus maritimus L. (Liliidae)

Roivainen, 1950

P.monthaliensis

Schotia brachypetala Sond.
(Rosidae)

Smith Meyer,1991

P.montanus Carex subfusca Boott. Keifer, 1954

P niloticus ’(‘;jilfﬁif:)cylmd”” (@) Abou-Awad, 1981
P.oculatus Carex sp. Smith, 1977
P.rigidus Carex rigida Good. Roivainen, 1950

P rotundus Tilia rotunda (Dilleniidae) Hall, 1967

P rufensis Luzula rufa Edgar (Liliidae) Manson,1970
P.swalesi Carex lugens Holm. Keifer,1966

P.swazilandicus

Trichocladus grandiflorus Oliv.
(Hamamelididae)

Smith Meyer,1991

P.tetratrichus

Tilia cordata L. (Dilleniidae)

Nalepa, 1891

P.yuccae

Yucca glauca Nutt. (Liliidae)

Keifer,1954

Propilus gentyi

Aiphanes sp. (Arecidae)

Keifer,1975a

P.spinosus

Aiphanes sp. (Arecidae)

Keifer,1975b

Prothrix aboula

HEWM3BECTHO

Keifer,1965a

Retracrus elaeis

Elaeis guineensis Jacq.
(Arecidae)

Keifer,197 5a

R johnstoni Chamaedorea sp. (Arecidae) Keifer,196 5b
Sierraphytoptus Alnus tenuifolia ; )
alnivagrans (Hamamelididae) IEtfer, 1969
S.setiger Buanr poaa Fragaria (Rosidae) {Nalepa,1894
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MEXBHAOBOH H3MEeHYHBOCTH NpH3HaKOB H KOppEJIﬂ[lHOHHOﬁ
3aBHCHMOCTH ME€XAY HHMH.

MATEPHAA U METOJHUKA

MarepuanoM I/ CPaBHHTENBHOIO HCCJIEJOBaHUS NPH3HaKOB
nocayXuH onucauus 40 sugos ¢putontun ( Buasl Phytoptus aquatilis
H P. hirtae He 6BITH BKJIIOUEHBI M3-3a HEAOCTATKa JaHHBIX B OMHCaHHAX
atux BHUAOB). ns P.avellanae wm Sierraphytoptus setiger oTHelbHO
paccMOTpeHBI IPU3HAKH IPOTOTHHHBIX U JeHTOrHHHBIX caMok [ Baraaca-
psiH, 1981]. Kpome Toro, 6s111 Hcnosib3oBanb AanHbie Kudepa [Keifer,
1940] no Phytoptus avellanae w3 KanugopHuu.

TaxuM ob6pazoM, Mbl pacniosntaranu 43-Msi onepabebHBIMH TaKCOHO-
muyeckumu enuuunamu (OTE). Bouto paccmorpeHo 22 Hambonee
CyIleCTBEHHBIX /U1 BUOBOM THArHOCTHKH NpU3Haka™ 1) [/IHHA BTOPO#
Iaphl I0PCa/bHBIX IETHHOK (s.d.2); 2) IiMHa NepBoi aphl Iopca/bHbIX
metuHOK (s.d.1); 3) mmHa Tena; 4) AAMHA pocTpyMa; 5) HampaB/ieHHE
poctpyMa (3TOT OpH3HAK 3alM(ppoBaH CJIEAyOIIHM obpasom: 1 —
pOCTpyM HallpaBJjleH Brepell, 2 — Brepel W BHH3, 3 — BHH3); 6) MJIHHa
Hor [;-7) niuHa rosieny; 8) mavHa anky; 9)nmuHa Korotka; 10) ymcio
Jyyeii nepbimmka; 11) yucno fopcaabHBIX noJaykosten; 12) nanHa cy6aop-
CaJIbHBIX IHETHHOK (S.8d.); 13) mHMpHHa 3NUTHHKS; 14) JUITHHA STTUTHHHES,
15) m/MHa reHUTANBHBIX IETHHOK; 16) I/IMHa JOpCalbHOTO MHTKa; 17)
[IpPOTSAXKEHHOCTh MeIHa/bHOM JUHHMH: rpajanuH ot 1 (kopoTkas) xo 3
(nonHas); 18) mpoTsi’keHHOCTh agMequaIbHBIX HHUHA (oT 1 mo 3); 19)
cybMenuanbHbIX auHM (oT 1 10 3); 20) uKMco Kosen TeJocoMbi™; 21)
HaJIMYHe WJIM OTCYTCTBHE IIOPHI Ha ToJIeHH; 22) Ha/IM4He UK OTCYTCTBHE
(PpOHTAJILHOTO BHIPOCTa AOPCAJbHOIO IHHUTKA.

VicxofHbe naHHble 06paGoTaHBI ¢ NPHMEeHEHHEM OXHOMEpPHOM
CTaTHCTHKH, KOPPEJSIIHOHHOTO U (paKTOPHOTO aHaJIM3a.

* TakcoHOMHYecKast [IEHHOCTb NPH3HAKOB ObUIa PacCMOTPEHa HaMH paHee Ha NpHMepe
YeThPeXHOTHX KJaemeH co 3nakoB {Cyxapesa,1992]. '

** 3aguuii OTAeN ONMCTOCOMH YeTHPEXHOTHX KJemiel, PacroJIoXeHHHH 3a S.v.3, Kak
NMPaBHJIO, He MNOApa3fie/isOmMiics Ha [opcadbHbie H BEHTPAIbHHE IOAYKOJbIA
Ueppson, Keifer, Baker, 1975].
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PE3YAbLTATDBI

1.KoppeasunoHHas cTpyKTypa NpH3HAKOB

KoppensiniuoHHbIH aHa/M¥3 MO3BOJIMA BHIABUTh Haubosiee TeCcHO
CBSI3aHHBIE PYT C APYFOM NpH3HAKH, COCTAaBJISIIOIIHe KOppe/sSIIHOHHEE
miesignl (puc.1). ,

Anpo Hambonee KpynmHoHW u3 3THX Mwaesx (1) OpefcTaBIeHo
INpU3HaKaMH, XapaKTepHU3YIOI[MMH BBITSIHYTOCTh Tejia (AJIMHa H
KoJIb4aToCTh). C 3TMMH NpH3HaKaMH BBICOKYIO MOJIOXKHTENbHYIO KOp-
pe/SIHIO MMeeT MIMHA s.sd. H B MeHbIle#l cTemeHH mauHa s.d.1, c
KOTOpo#i B cBol0 ouepefib cBsizaHa s.d.2. Ilepudepuio 3Toit mmesibl
COCTAB/BIIOT TakHe NMpU3HAKH, KaK JJHHA H BOOpYXeHHe KOHeYHOCTeH,
pa3MepBl 3MUIMHHUS M JIHHa pocTpyMa. C paccMOTpeHHOH rpynmoi
[IDU3HAKOB [OJIOXKHUTEJbHBIE CBSI3H HMeeT IUIesiia 2, BKJIIOYaloHIasi
[PU3HAKH, XapaKTepH3yloll[ie PUCYHOK IIUTKA.

CunbHBEIE OTpHI[aTe/bHBIE CBSI3U ¢ MJesifoil 1 umeeT miesixa 3, B
KOTOpYIO BXOJSIT TaKHe IPH3HAaKH, KaK JJIMHA HOPCAJbHOIO IIMTKA,

Puc.1 Koppeaayuonsnie csaam 22-x npuanakon 43-x OTE cem. Phytoptidae. Cinonnost aunmesi
u30bpaKEHN MOAOKMTEABHBE KOPPeAALMM, NMYHKTMPHOU — orpuyareasunte. OauHapHas
mmma coorsercreyer 1—0,35 — 0,49, asodimaa — r= 0,50-0,69, rpoimas — r > 0,70.
Hymepaymsa npusHakoB mpuBoAuTca B TEKCTE . )

Fig.1 Correlative relations of 22 features 6f 43 OTU's the Phytoptid family. Solid line indicate
positive correlations, the dotted line — negative cotrelations. Single line demonstrate r=0,35-
0,49, double line — r= 0,5-0,69, triple line — r > 0,70. The numeration of the features is
given in the text. '
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HaJuyKe (HPOHTATBHOTO BHIPOCTAa M M3rHbaHHe pocTpyMa KHH3Y. Bosee
cabyio OTpHLATeIbHYIO CBAA3b C Iessiol 3 UMeeT MJesina 2.

Jls Toro, 4To6b pa3obpaThes B TOM, Kakoe 6H0JI0THYeckoe 3HaYeH e
HMEIOT paccMaTpUBaeMble TNPH3HaKH U HX KOppesATHBHBIE CBS3H,
obpaTHUMcsl BHOBb K XapaKTepHCcTHKe ceMeiicTBa Phytoptidae. OcHOBHBIMH
HNpU3HaKaM#M ceMeMcTBa SIBJSIOTCS: [[Be Maphbl [0PCaJbHBIX IIETHHOK,
cybaopcasibHble IETHHKU M IINOPHI Ha rosleHsX. OMHaKo y HEKOTOPbIX
¢utonTHUA OAMH MIM 06a MOC/TEeIHUX MPHU3HAKa MOTYT OTCYTCTBOBATh.
Yro ke KacaeTcs AOPCa/JIbHBIX IIETHHOK, TO HX YHCJIO TOXe MOKeT
[OJBEPraThCsl PeAyKUHWH, HO B 3TOM CJydyae TeHIeHIHIO K YyTparte
o6HapyxuBaioT TosbKo s.d.2 (poasl Acathrix u Propilus).

Tak kak B mpeienax nogotpsifa Tetrapodili Habmogaercs cokpareHre
YKC/Ia IOPCaJbHBIX METHHOK 0 OAHOH napH! s.d.2 uiM Jaxke A0 MOJTHOTO
HX HMCYE3HOBEHMs, a Takxke W peaykuusi s.sd., To OJHOBpEMEHHOe
npucytctBie s.d.1 u s.d.2 MOXKHO CYHTaThb MpeIKOBBIM NpH3HaKoM. B
HallleM cJIy4yae 5TH NPU3HAKH 10JI0KHTe/TbHO KOPPeJMPYIOT ¢ IPH3HaKaMH,
XapaKTepH3YONIMMH BHITSIHYTOCTb TeJIa Kilellla; HHBIMHU CJIOBaMH, Ha/IH4YHe
U pmHa s.d.1, s.d2 u B mepByio oyepenp s.sd. TecHO cBsi3aHHl ¢
yepBeobpasHoit ¢opMoit Tesa. C 3THMH NpPHU3HAKaMU TOJIOKHTEJBHO
CBSI3aHO W HaJIUYue IUMOPHL.

C Ipyrod CTOpOHBI, yBeJM4YEHHE pPa3MepoB WIWTKa, H3rHbaHHe
pOCTpyMa KHH3y W TNOsIBJIeHHe Hajl ero OCHOBaHHMeM (hpOHTaIbHOI0
BBIPOCTa — MPHU3HAKH, CIOCOOCTBYOIIME YKpelIeHHIO NepefHei YacTH
TesMa Kiellfa. JTH TPU3HAKU BKJIIOYEHB B ILIesily 3 M OTpHLATENbHO
CBsi3aHbl ¢ MWIesAnoi 1, comepxkaieil MpefKoBble IPU3HAKH.

TakuM obpasoM, B cemeiicTBe Phytoptidae MbI UMeeM IBe rpynmnn
[PU3HAKOB, CBOMCTBEHHBIX [BYM PasHbIM KU3HeHHBIM popMaM Kiemeil
O/iHa U3 HUX TIpe/icTaB/IeHa YepBeoOPa3HBIMU MHOTOKO/IbYATBIMH KJIELaMi
C BBHITSIHYTHIM BIlepel POCTPYMOM M HeGO/IBLIMM IMMTKOM, Ha KOTOPOM
HUMeeTcsl pucyHOK (puc.2a). Jlpyras Bk/IodaeT KJellled ¢ KOMIaKTHEIM
MaJIOKO/IbYATHIM TeJIOM, KPYIHBIM,4acTO [JTaIKUM HUTKOM H POCTPYMOY,
HampaBJieHHbIM BHH3 (puc. 2b,c). Ileppast xapakrepHa A KJjeed,

Puc.2. Kaemym cem. Phytoptidae [no: Roivainen H.,1950; Keifer H.H., 1939, 1975] a-Phytopty
rigidus Roiv. (“ckpbitoxusyijan” dopma), b- Sierrapbytoptus alnivagrans K. w c- Retracru
elaeis K. (“orkpsiroskusymyue” $opmsi)

Fig.2 The mites of the fam. Phytoptidae [after: Roivainen, 1950; Keifer, 1939,1975]. a -
Phytoptus rigidus (“gall-living” forme), b — Sierraphytoptus alnivagrans and ¢ — Retracru
elaeis ( “free-living” formes).
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XHMBYIINX B 3aKPHITHIX NPOCTPAHCTBaX, BTopasi — MJisi obuTaTesnei
OTKPBITO} MOBEPXHOCTH Pa3HBIX YacTell pacTeHHs.

WTax, npeaxoBbie NPU3HAKH CBA3aHbI C IEPBOM XXU3HEHHON HOPMOi.
COOTBETCTBEHHO, Mbl MOX€EM IPENOJIOXHThYTO TaKOH THI rabutyca
611 MCXOMHBIM J7151 JAHHOTO CEMENCTBa, PYTOit e MpuobpeTeH BTOPHYHO.
[IpaBoMepHO M [pYyroe NpPeNNOJOXEHHE: NepPBOHAYaJbHbIA TabHTYyC
¢uTONTHI HaM HEN3BeCTeH, a 06€ HEIHE CYIeCTBYOIIHE POPMBI SIBJIIOTCS
pe3yJIbTaTOM pa3BUTHs ceMelCTBa 'B [ABYX Ppa3HbIX HalpaBJIeHUsIX,
NpHYEM IEPBHI THII COXpaHHUJI GOJIbIIE TPEAKOBHIX YePT, YeM BTOPOH H,
C/IelOBaTe/IbHO, Bce Xe 6MXe K HCXOTHOMY.

YToOB! BHIACHUTS, B KaKOU CTelleHH Ha/INYHe y IpeJCTaBUTeNel ceM.
Phytoptidae aByX pasHbIX THIOB rabGuTyca SIB/ISIETCSI Pe3yJIBTaTOM
9BOJIIOMOHHBIX M3MEHEHHH, pacCMOTPHM paclipefie/IeHHe STHX THIOB
BHYTpH ceMeiicTBa. [lo OTHOIIEHHIO K pacTeHMSIM-X03sieBaM IpEACTa-
BHUTeJIEH 9TOro ceMeCTBa MOXHO pa3fe/IuTh Ha TPH IPYNIBL OOUTaTeNH
pacrenn#t moxaxiacca Liliidae, mpemmymectBeHHO ocok, obuTaTenn
noxakiacca [Tansm (Arecidae) u o6MTaTe/H pasHBIX CEMENCTB ABYIOIbHBIX
u3 noaxiaccoB Hamamelididae, Dilleniidae u Rosidae.

Haub6osiee nonHpiM HabOpOM NpeIKOBHIX IPH3HAKOB 06safaloT
BUAB pofa Phytoptus ¢ OCOKOBHIX. JTH BHMAB OTJHYAIOTCS NIHHHBIM
YepBeoOpasHBIM TEJIOM, JUTMHHBIMH S.Sd. H 06513aTe/IbHBIM NPUCYTCTBHEM
mnop Ha rosensix Hor I. K atoMmy MopdoTHIy MOXHO OTHeCTH H 1Ba BHA
kiemei u3 poga Novophytoptus, KOTOpble ToXe MMEIOT YepBeobpa3Hoe
TEJIo, HO NIPH 9TOM YTpPaTWIH cy6AopcasibHble IETHHKA U mnopsl. s
obuTaTeNell MaJbM XapaKTepHO, HalNPOTHB, KOMIAKTHOE TeJO C
anddepennuanueil Ha Gosiee KpymHbE AOpcasbHblie U GoJsiee Meskue
BEHTpaJIbHBIE MOJyKoAbla. Y 9Tux BUAOB (ponwl Acathrix, Mackiella,
Propilus u Retracrus) HabmiomaeTcs TeHAEeHUHs] K yTpaTe MINOp H
cybnopcanbHBIX MeTHHOK. Y BUAOB pofia Propilus HabmiofaeTcs], kpoMe
Toro, yTpata s.d.2 ¢ coxpaHenueM s.d.1.

I'pynna BuaoB Kiemeil Ha ABYMOJIBHBIX GoJsiee pasHopoaHa. Cpenn
HHX €CTb KaK 4epBeoOpa3Hble, paBHOMEDHO OKOJIbLIOBaHHbIE (POPMEI
(Bumn pomoB Phytoptus u Anchiphytoptus), Tak ¥ KOMIaKTHbIe, C
He6Oo/IbIIUM YUCJIOM JOPCaJbHBIX MOJIyKoJel (BHUAB POAOB Austracus u
Sierraphytoptus). OTKPHITOXHBYII[HE KIEIH Ha IBYI0JIbHbIX He IIPOSIB/ISIOT
TeHAeHIONH K yrTpaTe s.d.2 u s.sd., Kak 3TO Mbl BHAMM y obHuTaTeei
nansM. B aToit rpynne Toxe HabaoAaeTcsl TEHAEHIUS K yTpaTe IIIOP,
OJIHaKO, OHa IPsIMO He CBsi3aHa ¢ IPUOOpeTeHHeM KIEIaMH “KOMITaKTHOTG
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rabutyca. llImopel OTCYTCTBYIOT B 3TOii Ipymme M,y “KOMIaKTHHIX'
KJelllelt pofia Sierraphytoptus, U y YepBeo6pa3HbIX NPeACTaBUTENEH pota
Phytoptus ¢ TuNbl ¥ OpELIHHKA.

2.MakTophblii aHanu3

YT06bI OLEHHTH HCC/ENyeMble BHABI MO KOMIUIEKCY NPH3HAKOB,
HaMH 6bLTa paccMOTpeHa (haKTOpHasi CTPYKTYpa aHaJIM3MPYEMBIX MPH3-
HaKOB M paclpefleJleHHe BHAOB MO 3HauyeHHsAM ¢akropoB. Ha puc.3
npefcTaB/eHa paKTopHas cTpyKTypa npuaHakoB. Ha I pakrop npuxoxurcs
28,8%, Ha I — 15,9%. OTMeTHM, YTO HanboJIee BHICOKYIO MOJIOXHUTENBHYIO
KoppesiinMio ¢ I-M ¢akTopoM moka3asM TakHe NMPHU3HAKH, KaK YHCJIO
ROpCa/IbHbIX MOJIYKOJIEIl M KOJIell TeJIOCOMBI, AJIMHA TeJla, IPUCYTCTBHE
PHCYHKa Ha INUTKe, JUIMHa s.Sd., OTpHOATENbHYI0O — [JIMHA IMTKA,
u3rnbaHKe poCTpyMa BHHM3 M HaJIMuMe JOOHOrO BhpocTa. TO ecTh 3TOT
¢akTOp B IaHHOM CJIyyae MOXHO YCJIOBHO Ha3BaTb ()aKTOpOM KOHCep-
BaTHBHOCTH NPHU3HAKOB.

Co II-M daKTOpPOM BEICOKYIO MOJIOKHUTENbHYIO KOPPEISALHIO HMEIOT
pa3Mepbl IMMTKA ¥ SNUTHHUS. JTH NPU3HAKH, MAJIO CBSI3aHHBIE C VTHHOM
Tea ¥ OTAe/IbHBIX €ero yacTeH y Kileleif, BLICTYNAIOT Ha MEPBLIH NJIaH
NPH NPHOOPETEH MM KOMITaKTHOTO HeuepBeobpas3Horo Tesa. [1o10XuTebHO
¢ 3THM ¢aKTOpOM TakXKe CBsI3aH Takod NpH3HAK Kak H3rnbaHue
POCTpyMa KHH3Y, CBOHCTBeHHBI i MOPOTHIY OTKPHITOXKHBYIIHX KJIeIIeH.
IT0 MO3BOJIAET YCJOBHO PacCMaTpHBaTh MaHHBIA (aKTOp Kak ¢akTop
npou3BofHocTH npu3HakoB. C I11-M pakTopoM, Ha KOTOpBIit NPUXOAUTCS
00% ot obImeit xucHepcuy, BHICOKYIO Koppessn#io uMeloT s.d.2 u inHa
TOJIEHH.

Hanee 6bIO paccMOTpeHO pachlpefteJieHHe BHAOB (GUTONTHA IO
3HayeHusiM [-ro u II-ro dakropos (puc.4). [abutyanbHo HccaegyeMble
BH/Ibl (PUTONTHA pas3fe/IUIMCh NPENMYIIECTBEHHO MO 3HavyeHUsM I-ro
¢axTopa: KIelH ¢ JVIHHHBIM YepBeoOpa3HbIM TeJIOM M HanboJiee MOJTHbIM
HabOpOM KOHCEepBaTHBHBIX NIPU3HAKOB 3aHsA/M 06J1acTh KpailHHX MOJIO-
XHTEJbHBIX 3HayeHHH, KIEI# ¢ KOPOTKUM TEJIOM H pelylHPOBaHHBIM
Hab0pOM KOHCEpBaTMBHBIX NpPU3HAKOB — 0O6JacTb KpalHHX OTpH-
naTeJbHbIX 3HayeHHH. Ecin ke paccMoTpeTh BHAB KJelei ¢ y4yeToM
CHCTEMAaTHYE€CKOTO MOJIOXKEHUSI MX PacTEHHIi-X03sieB, TO YBHAUM, UTO
KpaiiHKe 0J10- )KUTe/bHble 3HaYeHHs N0 NepBoMy (DaKTOpy 3aHUMAIOT
wienmw ¢ Liliidae (ocok, 31akoB n JInIeHHbIX ), KpaHHUEe OTpULaTebHbIE
— kieid ¢ naiaeM. IIpoMexyTouyHoe mNoJioXKeHHEe 3aHATO BHIAMH,
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Puc.3. Gaxropnas crpykrypa npusnaxos cem. Phytoptidae.

Hymepaipio npuatiakos cm. B Tekcre.

Fig.3 Factor weights distribution of 2Z features of the phytoptid mites on the plot of first tw
factors. Numeration of the features is given in the text.
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Puc4. Pacripeaeachue 43-x OTE cem. Phytoptidae no snasenuam dakropon. Obosnaienus: a
— KASIJM C AMAMMA, b- Kaelyn ¢ 11aAbM, C- KACIYU C ABYAGABHBIX.
Fig.4 Factor scores disribution of 43 OTU's of the pytoptid mites on the plot of first two factors.

Conventional sign.: a- the mites from Liliidae, b- the mites from the palms, c- the mites from
Dicotyledoneous.

63



S.I.Sukhareva

OOHMTaIOMMMH Ha Pa3JHYHBIX TPENCTAaBUTENSIX ABYMOJbHBIX. TO ecTh ¢
OCBIO MepBOro (paKTopa COBMAJaeT HallpaBJeHHe H3MEHYMBOCTH MeXIy
Ha3BaHHBIMH BHINIE TPYNIaMH.

WHas kapTHHa paclipefie/IeHHsI BUAOB HaGJIIOAA€eTCs O OCH BTOPOTO
¢dakropa. 3mech MBl BMAMNM BapbHpOBaHHe MO KOMILJIEKCY NPH3HAKOB
BHYTPH KaXAo# M3 3THX rpynn. [IpeMMyInecTBEHHO IO OCH BTOpOIO
¢dakTopa pacxomsiTcs BUAb poaoB Phytoptus, Anchiphytoptus, Mackiella
U Sierraphytoptus. Vicknioyenue, moxanyii, cocTaBasiior poasl Novophy-
toptus v B MeHbIneil crenedd Mackiella, BUIbI KOTOPHIX B 3HAYHUTETBHOH
CTeNEHH PACXOASTCSA Takke M Mo nepBoMy dakropy. Pacxoasres mo 11-
My ¢akTopy H reorpadmyeckHe MONMYJISIIMH, NIPHHA/IEXalmue K BUAY
Phytoptus avellana.

TakuMm 006pa3oM, Mbl MOXeM IPeANoJOXHUTb, YTO HalpaBJeHHEe
H3MEHYMBOCTH IIPU3HAKOB, CBsI3aHHHIX ¢ [-M (akTOpOM, XapakTepuayer
COMpsiKEHHYI0 sBomonuio kiemeit ceM. Phytoptidae u ux pacreHmii-
xoasieB. Ilockosbky HMeHHO ¢ 3THM (haKkTOpOM CBsi3aH KOMILJIEKC
MPU3HAKOB, BKJIIOYAIOIIHI NPEeKOBHIE, TO HCXOAHBIE HOPMBI, BEPOSITHO,
HOJDKHBI OblM 6B B TaHHOM cJjly4ae 3aHATb MeCTO IZe-TO B 06JIacTH
pacnpenesieHusi BAIOB poaa Phytoptus, obutalomux Ha Liliidae.

OBCYMJEHUE PE3YABTATOB

PaccmatpuBasi cTpykTypy ceMeiicTBa Phytoptidae, MBI BUAHM, 4TO
PAI BHIAOB BCe Xe€ yTpauHBaeT KOHCEpBaTHBHBIE€ NIPH3HaKH, TaKHe KakK
s.sd. ¥ mmnopy Ha roJieHd, MM60 coxpaHsieTcsl TakOM KOHCepBaTHBHbIN
npusHak kak s.d.1 npu ytpare s.d.2. [IpuyeM B GoAbIIMHCTBE CiIy4yaeB
3TO CBSI3aHO CO 3HAYMTEJbHBIMH MOP(OJIOIrHYECKHMH NepecTPoHKaMH
Tesa Kiellel: COKpallleHHeM YHCAa AOpCabHBIX MOJNyKoJel U Audde-
peHIHanHel KoJiel] OITMCTOCOMBI Ha TEPTHTH M CTEPHHUTHI, H3rHOaHHEM
POCTPYMa KHHU3Y U TOSIBJIEHMEM HaJl €ET0 OCHOBaHMEM JIOOHOIO BhIPOCTa.
Takue mepecTpoiikd HaGMoOAAOTCA KaK y OTAENbHBIX BHAOB, TaK H ¥
TPy BHAOB Kiellel — obuTaTesnell OXHON CHCTEMaTHYeCKOH IPYNIH
pactennii. Hanpumep, yrpara s.sd. xapaktepHa s Bcex PpUTONTHL,
obuTareneli majsbM, 3a HCKIIOYeHHeM BHAa Acathrix trymatus, -X0Ts
rabuTyc, XapaKTepHbI# A/ OTKPHTOXMUBYIIMX Kilelleil B Toi WK HHOM
CTelleHH TPHOGPETEH BCeMH KiIelaMH, XXMBYIIIUMH Ha NTabMaX, BKIIOYast
¥ Ha3BaHHH# BHJ.
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Cpenu obutateneii Liliidae He u3BecTHB dUTOOTHIAB, UMeOIHE
noxobHbIi rabutyc. OxHaKko Cpelt HUX TOXe eCTh [IBa BUJA, yTPaTUBLINE
s.sd : Novophytoptus rostratae u N.stipae. CoXpaHUB XapaKTepHOe JJIS
oburareseif ocok yepBeobpa3HOe TesO, ITH BHUIABl MMEIOT PSIl HOBHIX
Mopdo/IOrHYecKHX YepT MO CpaBHEHHIO ¢ BUAaMH pofga Phytoptus c
OIHOAOJ/BHALIX. Y BUIOB pofa Novophytoptus HabaIogaeTCs 3HAYUTENbHOE
yBesiMueHHe JUTHHHE S.d.2 U fasnbHelilIee YIIMHEHHE Te/la B CpeIHel ero
YacTH, BbI3BaBLee OTOABHTaHHE JMUTHHUSI OT KOKCOCTEPHAIBHOTO CKeJIeTa,
YTO SIBHO HOCHT BTOPHYHbI# XapaKTep.

- Cpenu obuTaTesef ABYAOTbHBIX, KakK YXe TOBOPHJIOCH, €CTh
NpeNCTaBUTeNH 06euX XH3HeHHbIX (opM. [I/Is1 STHX BHAOB XapaKTEPHO
npucyrcTBHe s.sd., He3aBUCHMO OT TOTO, MMEIOT 3TH BHIbl YepBeobpasHoe
WK KOPOTKoe Teso. Y 6oblite#f 4acTH BUAOB He COXpaHsETCS HINMOPa,
TNpHYeM 3/ieCh Tak>Ke He HabJII0gaeTCst IpSIMOI CBSI3U ¢ rabUTYcOM KITella.

Ecsn cpaBHUTB BHABI pofioB Phytoptus u Anchiphytoptus ¢ IByIOJIbHbBIX
C BHIaMH TeX e POJAOB C OXHOMOJIBHBIX, TO MOXHO OTMETHTb, UTO
paBHOMepHasi OKOJIbI{OBKA OMUCTOCOMBI T€X H APYTHX HOCHUT HECKOJIBKO
pa3Hblif XapakTrep. YHc/10 fopca/bHBIX OYKOJIEN Y KJIeHmeH ¢ ABYAOIBHBIX
B Cpe[iHeM MeHbllle, YeM y kilelllelf ¢ OAHOXO/MbHBIX. TesocoMa Kiemed
C 0coK 06bIyHO BKJIOYaeT 8-12 (pexe 6) KoJen, B To BpeMsl Kak IS
KJelleii ¢ ABYO/IbHBIX XapaKTEPHO, KaK MpaBuJIo, 4-6 kosen. IIpu atom
KOJIbI}a TEJOCOMbI Yy HHMX OTHOCHTEJBHO IIMpe, YeM Yy Kieled c
oJiHomoJIbHEIX. KpoMe Toro, 7151 BHAOB ¢ ABYNIO/BHBIX XapaKTepHbI oJiee
kopoTkHe s.d.2. 3T ocobeHHOCTH ObUIM 3ameyeHBl CmuToM [Smith,
1977}, xotophiit pasgenun mnpexcraBuTenedt poma Phytoptus Ha nBe
Tpynnsl — IPyNmy caricis ¢ OCOK M Ipynny avellanae ¢ AByRONbHBIX.

TakuMm o6pa3oM, paBHOKoJIbYaThIE YepBeoGpa3Hble PHTONTHAB Ha
ABYIO/IbHBIX SIBHO OTJIMYAIOTCA OT NpeACcTaBHTeeH ToH XKe XHU3HeHHOH
¢dopmbl Ha ogHoOMBHBIX. [TockobKY yTpaTa mmop U ykopoueHwue s.d.2
— IpPH3HAaKHM, OTPHIATEJbHO CBSI3aHHble C PaBHOKOJIBYATOCTHIO H
YepBeoOpa3HOCTbIO Kiemied, MBI MOXEM INpPeNloJIOXKHTh, YTO yYepBe-
o6pa3Hoe paBHOKO/IbYATOE TeJo obUTaTesell ABYMOJIBHBIX MOIJIO GHITH
yTpaueHo B Hpolecce 3BOJIOIHMH, a 3aTeM NpHOOpeTeHO BTOPHUYHO MX
OTKPHITOXHBYIIHMH PeIKaMH [IPH IepeXofie BHOBb K CKPHITOMY 06pa3y
XH3HA.

B noxasatesnscTBO TOrO, YTO K TaKHM BTOPHYHOPaBHOKOJIbYATHIM
KJIeIaM MO>KeT OTHOCHTbBCSI, HAIPUMep, OPEITHUKOBBIH MOYKOBBIH KJIEI]
Phytoptus avellanae, roBopsAT HeKOTOpBlEe OCOGEHHOCTH HOCTIMODH-
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OHAJIBHOTO Pa3BUTHs 9TOro BHAA. Y 3THX KJellled UMeloTcs fBe GopMBI
uum@ II. TlepBas, yepBeoGpasHass M paBHOKOJIbYaTasl, IOX0Xa Ha
B3pociaylo ocobb (pHc.5a), BCTpeyaeTcsl TOJBbKO BHYTPH 3ace/IeHHBIX
KJIelllaMH MOYeK M, He MOKWAAsl IOYKy, JIMHSeT Ha HMMarMHajbHYIO
cTaguio. Beixomsiimue BecHOW M3 NMOYeKk CaMKHM OTKJaABIBIOT fAilla Ha
HHXHel MOBEPXHOCTH JIMCThEB, Ile U3 HUX BHIXOAAT HUMGH I, koTophle
3aTeM JIMHAIOT Ha pasHokoibyaThix HuMG II (puc.5b). dtux HuMD
HasbIBaloT “reroHoromnogobueiMu” [Jeppson, Keifer, Backer, 1975], ux
rabMTyCc COOTBETCTBYET OTKPHITOXHBYILIEH )kU3HeHHOM opMe. “TeroHoTo-
noxobubie” HUM@B! 11 MaOTOABUXKHEI M B CKOPOM BpeMeHH JIHHSIOT Ha
CaMOK, KOTOpble BHEIPSIIOTCSI B HOBble, He3ace/leHHbIe K/IellaMH IOYKH.

IIpuBeeHHEIE JaHHBIE HABOISIT HAa MBICJIB O TOM, 4TO BUA P.avellanae
MOT HPOH30UTH OT KaKOTO-TO OTKPBITOXHMBYLIETO IpeaKa, H BTOPHYHO
nprobpesn rabuUTyc, cBOACTBEHHBIH CKPHITOXHMBYIIMM KJEILaM, yTepsiB
IpH 3TOM TaKOH MpPeAKOBHIH MPH3HaK KaK HIOPY.

Bce paccMoTpeHHBIe Bhile (paKThl JalOT HEKOTOPOE OCHOBaHME
1oJaraTh, 4YTO B Ipollecce 3BOMIONUH (PUTONTUA Ha ABYXOJBHBIX ONHa
KH3HeHHass popMa HEOAHOKPATHO MOIJa CMEHSIThCSI APYIOH, B CBSI3H C
I1IEPEXOIOM K CKPBITOMY HJIH K OTKPBITOMY 06pa3y xku3HH. CJie1oBaTe/IbHO,
B 3BOJIIOIMOHHOM IIpollecce B mpefenax ceMmeiictBa Phytoptidae (xak,
BO3MO>KHO, U B IPYTHX ceMeiCTBaX YeThIpEXHOTHX KJlellel ) CylIeCTBEHHYIO
PoJib MTpaloT peBepcud. I1pH 3TOM BropUYHasi paBHOKO/IbYaTast XKM3HEeHHasA
¢dopma He KOMUpYeT ePBUYHYIO, a OTJIHYAETCS] OT Hee PsiIoM MopgdoJio-
THYECKUX HOBOOOpa3oBaHHil.

OTHocHTeNbHAs JIETKOCTh Iepexofia OT OAHOH KU3HEeHHOH ¢GopMBE
K JAPYIoil y 4YeTHIPeXHOTHX K/ellled MOATBepXAaeTcs HajlM4YHeM B
KM3HEHHOM I[MKJIe 60JIBIIMHCTBA BUAOB ABYX )OPM CaMOK — AEHTOTHHHBIX
(3MMYyIOIUX) ¥ MPOTOTHHHHBIX (JeTHHX). OaHa U3 3THX ¢dopM (Yalle —
JAedTOrMHHas) O6BIYHO XapaKTepU3yeTcsl yMeHbIIeHHeM YHCJIa A0PCallb-
HBIX MOJIYKOJIell MM Jaxke AU depeHNHallMell Ha JopcajlbHBIE€ U BEHT-
paJibHbI€ IOJIYKOJIbIA, T.€. MMeeT TeHAeHIHIO K NprobpeTeHHIo rabuTyca,
CBOMCTBEHHOTO OTKPBITOXHUBYIIHM KJ€IlaM.

Takum 06pa3oM, OCHOBBIBAsICh Ha JaHHBIX O MPeJKOBBIX IPU3HaKaX
GHUTONTHI, Ha KX KOPPE/SIMUHU ¢ APYTHUMH NpU3HaKaMHU U Ha dUJIoreHe-
THYecKHe OTHOIIEHHS X pacTeHUI-X0351eB, Mbl MOXKEM IPERIOI0XKUTb,
YTO HMCXOAHasd (opMma 3TOro ceMeilcTBa MMena raburyc, GJIM3KMH K
TakoBoMy (pUTONTHA C npeacTaBuTeeit noakaacca Liliidae. 3t kiemmm
BeJM CKPHITHI 06pa3 ku3HH, Oymyyn obuTaTenssMu yOexuii, MOXeT
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Puc.5. Phytoptus avellanae Nal. [no: Jeppson, Keifer, Baker, 1975] a- camka, b-

“reronoronopobuas” wumda II.
Fig.5 Phytoptus avellanae Nal. [after: Jeppson, Keifer, Baker, 1975] a — female, b- “Tegonotus-

like™ second nymphe.

ObITh, OYEK, FA/UVIOB MJHM MOJIOABIX, CBEPHYTHIX B TPYOKY JHMCTHEB
omHoHoAbHBIX. Ha 0fHOMOBHEIX 3Ta TpyNNa MPoAoJDKaa SBOIOIMOHHU-
POBaTb H fla/ia Hayasio HOBHM (opMaM, COXpaHHBIIMM PaBHOKOJIBYATOE
YepBeobpa3HOe TeJI0, HO He HMEIOIHM CY60PCaIbHBIX HIETHHOK, PYHKIMIO
KOTOPHX KOMIIEHCHPOBaJIH CHJIbHO yAJMHHBOIMecS S.d.2, a MMeHHO,
BHIaM pofa Novophytoptus.

3TAINbI COBMECTHOH 3BOAIOLIMH ®HUTOITHU] H
NMOKPBITOCEMEHHbBIX

CemeiictBo Phytoptidae, kak y>ke FOBOpH/OCDH BHIIE, TIPEACTABIIEHO
TO/ILKO Ha MOKPHITOCEMEHHBIX PAacTeHHsIX, NpHYeM 6oJibImast €0 4acTh
cBsi3aHa ¢ OtHOROIHHIMH. I1o noBoxy hunoreHeTHYECKHX CBSsI3El MEXTY
IPyIaMH TIOKPHTOCEMEHHHX H NPOHCXOXAEHHS ONHOAOJBHHIX HeET
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eqnHoro MHeHus1. CoracHo 0630py Meyca [Meeuse, 1976] onu cBoasiTCS
K TpeM aJIbTepHaTUB~HbIM B3IJI/1aM: a)OAHOAO/IbHEIE MOIJIM IPOU30MTH
OT ABYZAOJIbHBIX TPEAKOB, 6 JOHU MOIJIN NOSIBUTHCS OT NIPeAIIeCTBeHHHKOB
[IOKPBHITOCEMEHHbIX HE3aBUCUMO OT [IBYAOJIbHBIX, B)OTHOIOJbHbBIE MOTYT
OBITh IpeBHee HEKOTOPHIX HJIM Ja’ke BCeX ABYAOJbHBIX. B To BpeMsi Kak
Meyc [Meeuse, 1976] cknoHsieTcsl kK MHEHHIO, YTO BPSIZL JIK HMeET CMBIC
CYUTATh, UTO OJHO/IOIbHBIE IPOH30NUIN OT ABY/OJbHBIX, IPYTHE aBTOPHI
BBIBOASIT ORHOMOJbHBIX OT MarHosMup [Taxtamkan, 1987], cbamxas
IOPAMHUTHBHBIX OJHOJOJIBHBIX ¢ IPUMUTUBHBIMU TPaBSIHUCTBIMU MarHo-
JaugaMid (HUM@eHRHbBIME).

Eci1 06paTuThCA K CBeleHHsIM [0 IBOJIIOIIUH CaMUX OHOJIOJIbHBIX,
Kak npefictaBisieT ee [onnbepr [Goldberg, 1989], To MoxHO mpociexuTh
nuBepreHiuio ceMeiictBa Phytoptidae, uxymyrto Bcien 3a tusepreHiuei
pacTeHui-xo3sieB. Ha puc.6 faHa cxeMa INpeAmosiaraeMbiXx (pujoreHe-
TUYeCKMX OTHOIEHHH NOpsiAkoB OAHOAOJAbHBIX. Ha mpexctaBuTessiX
PaHO OTBETBHBLIErocs OT 0b11ero cTBosa Nopsiika Arecales Mbl HAXOZHUM
TaKXe paHO OTBETBUBINYIOCSI OT ofIero crsoja (GUTONTHA TPYIIy
CTeHaTN3HPOBaHHBIX BUOB, TOIIEAIIHMX [0 MYTH IpHoOpeTeHHst KOMIaK-
THOTO TeJla ¢ OTHOCHUTEJbHO KPYIHBIM INMTKOM W Pa3BHTHIM JIOOHBIM
BBIPOCTOM, Y MHOTHX BHIOB 3TOT IIPOIIECC CONPOBOXIAJICS yTpaTo# s.sd.
H s.d.2. ¥ coxpaHeHHeM TaKOro KOHCEPBaTHBHOTO MpH3Haka Kak s.d.1.

JanpHe 1A YTh 5BOTIOL MK OXHOOJIbHBIX IIPHBEJ K 06pa3oBaHHUI0
nopsinkoB Liliales, Juncales, Cyperales u Poales, Ha xoTopbix Msi
HaXOAUM yepBeoOpa3HbIX PaBHOKOJIBYATHIX KJIellel NpeHMYIecTBeHHO
U3 pona Phytoptus. Jta yacth ceMeiictBa Phytoptidae nomsa no myrts
COXpaHeHHs YepBeoOpa3HOTo Tesa, a Ha ABYX HauboJsiee MO3LHO OTBeT-
BUBIIKXCA 0T obinero crposia nopsinkax Cyperales u Poales — no nytu
obpasoBaHus emte 6oJiee yepBeobpasHbiXx (GOpPM ¢ yTpadeHHBIMH S.Sd.
(Buzanb poma Novophytoptus). Hanmuue wieleif 3Toro pofa Ha 3/1aKax #
OCOKaxX IMO03BOJISAET MPeINoJIOXKUTh, 4To nopsnku Cyperales u Poales
MOTYT UMeTb obillee NporcxoxaeHne, XoTs TaxramksH [1987] u noMenaer
X B IBa He3aBUCUMBIX Haanopsiika Commelinanae u Juncanae. UHTepecHo
OTMETHTD, UTO BUI N.stipae co 371akoB B oT/imure oT N.rostratae ¢ ocok
YTPaTHJ LINOPY Ha TOJIEHH, YTO 3acTaBisieT NpPeANOJIOXHTb o Gosee
NO3/{HEM IPOUCXOXKAEHHH 3TOTO BHJA.

Ilopsinku oXHOAOBHBIX, OTMeYeHHbIE Ha PUC.6 3Be3/10YKaMH, IIPe]|
CTaBJ/IeHbl IPENMYIIECTBEHHO BOXHBIMH M OKOJIOBOJHBIMHU UJIM SNMHPHUT:
HbIMH pacTeHUsIMH, KOTODble €/(Ba JIH MOTYT MMeTb 00Jibllloe 3HaYeHHE
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Puc.6. Tlpeanoaaraemble 3BOAIOUMOHHbBIE OTHOILEHUSA TMOPAAKOB OAHOAOABHBIX [m0:Goldberg
A, 1989]. NMynktupom noxasaHbl BO3MOXKHBIE MyTM $OPMUPOBRaHMA Ha 3ITMX MOPAAKAX
durorrronaron daynsi. [Judpamu obosnaueHb poasl Kaelyel, obuTaloIyMe Ha PacTeHUAX U3
COOTBETCTBYIOIYMX MopAAKoB.1-Acathrix K., 2- Mackiella K., 3- Propilus K., 4- Prothrix K., 5-
Retracrus K., 6- Anchipbytoptus K., 7- Phytoptus Duj., 8- Novophytoptus K.

Fig.6 Suggested phylogenetic relationships of the orders of Monocotyledoneous [after:
Goldberg, 1989] . Dotted line shows the possible ways of the phytoptoid fauna formation on
these orders. Figures indicate the genuses of mites, inhabiting the plants of the following orders.

KaK TNOTEHIHaJbHbIE X03s1eBa YeThipexHorux kieuedl. B EBpomeiickoit
dact CHI u conpenenpHbiX cTpaH Ha o6c/iefOBaHHBIX HAMH PacTEHHSIX
nopsnkoB Arales, Alismatales, Najadales, Typhales yeTsipexnorux kiemeit
o6HapyXeHo He GbUIO.

3HayHTe/IbHBINA HHTEPeC MOTTH GBI IPEACTAB/STh TaHHBIE M0 K/IelaM-
obuTaTeNsIM pacTeHHH, BXOAAUMX Ha pHc.6 B YNy MOPSAAKOB JIEBOH
BepXHeil BeTBM 9BOJIOIIHOHHOTO J[peBa OMHOAOAbHbIX. COopHl Kiemei ¢
mpe/CTaBUTe/el TaKHX KPYMHBIX MopsiikoB Kak Bromeliales, Commeli-
nales, Zingiberales, IiMpoko pacnpocTpaHeHHBIX B TPOMMYECKOM MOSICE H
I0)KHOM MOJIyIIapHH, MOTJIH Obl IPOJIMTH CBET Ha BOJIIONHUIO (GUTONTHA.
OznHako TakWe AaHHBIE, K COXKAJIEHHIO, OTCYTCTBYIOT.
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Yro kacaercst pUTONTHA Ha ABYIOJBHBIX, TO OHH Paclpee/siioTes
cregyiomuM obpazoM. Bce BHIBI CBsI3aHBl € TpeMsl MOAK/IACCAMH:
Hamamelididae (4 Buma), Dilleniidae (3 Buma) u Rosidae (6 BumoB),|
kotopele TaxrtamkssH [1987] ycioBHO BBIBOIMT H3 NPHMHUTHBHBIX|
MarHoauua. Ha npenctaBuressix moakiacca Magnoliidae, HecMoTpst Ha
TO, UTO OH cyUTaeTcsA Gosiee MPEeBHHM, YeM TPH YIOMSIHYTBHIX BElille,
dbutonTHab He HaiineHbl. He o6HapyskeHbl OHH M Ha 60Jiee IPOBHHYTHIX

noaknaccax: Lamiidae, Asteridae, Ranunculidae u Caryophyllidae.

BbIBO /bl

Wrak, ceMeiictBo Phytoptidae yeTbipexHOTHX Kiellleid TpecTaBIsieT
cob60il OIMH U3 HaYaJIbHBIX STAlOB YBOJIIONUH 3THX KJellleH , CBs3aHHHIH
HCKIIOYHTEJBHO C MIOKPhITOCEMe HHBIMH pacTeHHsIMH. BeposITHO, “deThIpex-
IETHHKOBBIE” MIPEIKH COBPEMEHHBIX (PHTONTH/L 0OUTA/IH Ha BceX HOKPBITO-
ceMeHHBIX pacTEeHHsX, MOKa Ha HHX He MOSIBWJIHCh HOBble “/IByXIIle-
THHKOBbIE” H “Oe3iieTuHKOBbIe” opMbl. Ha 0/THOMONBLHBIX 3TO CeMeNCTBO
nonyynsno 6oJibille BO3MOXHOCTeH B IMJIaHE 3BOJIONHH H 0Ka3as1och |
Goraye BHIaMH, YyeM Ha ABymoabHbeiX. Ha ocokax (ceM.Cyperaceae),j
HalpUMep, 3TO CeMeiCTBO MeeT GOJIBIIK A yIeIbHBIA Bec IO CPaBHEHHIO |
C BUJIaMH JIPYTHX ceMeHCTB YeThIpeXHOTHX KJIellleH, TOCKOIbKY KJIelleBoe |
Hace/leHHe (3a HCK/TIoueHHeM GUTONTH/) Ha 3THX PacTeHHsX MPEACTABJIEH0
HEeMHOTOYHCJIEHHbIMH BHIaMH ponoB Epitrimerus w Eriophyes. "

Yto xe KacaeTcsi GUTONTHA — obUTaTesNel NBYAOJbHBIX, TO 3Ta
BETBb NpeICTaB/eHa JIHIIb HeOOJbIIMM KOJHYECTBOM BHIOB, KOTOPHIE, |
BepOSITHO, IIPeACTaBASAIOT coboii ocTaToK fpeBHel GUTONTOUAHOM payHH, i
BHITECHEHHO#M BIOCJEICTBHH Gosiee MOJIOABIMU ceMeCTBaMH YeThipex-
HoruX KJelneit. B HacTosiee BpeMsl yenbHbIH Bec BUAOB (PUTONTH/ Ha
JBYIO/NbHBIX Ype3BbIYaHO MaJ MO CPaBHEHHIO C OTPOMHBIM OOLIHM
YHUCJIOM BH/IOB YeTHIPEXHOTHX K/ellled Ha 3THX pacTeHHsIX.

Ob6mue TeHIEHIHH 3BoJONMH ceMeiicTBa Phytoptidae mpocie-
XHBaIOTCS CleflyioluM 06pa3oM: Hanbosiblilee Pa3BHTHE OHO MOJYYHIIO |
Ha OJTHO/IOJIBHBIX, ipHyeM Ha Liliidae sBosmonust 1m/1a o myTs coxpaHeHHs 1
H YCHJIEHHS] YepT NMPHUCYIIHX CKPHITOKMBYIIUM K/elllaM, Ha MaJbMaX, |
HalPOTHB, MO MyTH MPHOOpeTeHHs U YCHJIEHHsl YepT, CBOMCTBEHHBDIX |
OTKPHITOXHUBYIIHUM opMaM. Ha IByI0JIbHBIX He IIPOC/IEXKHBAETCA CBA3H
MexX1y Mop¢oJIoTHIECKHMH PeoOpa3oBaHUsIMHA KiIelledl H 2BoJONHeil |
CaMHX pacTeHHii, a mepexoX OT ONHOU >KU3HeHHOH ¢opMbl KJelei I(1
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llp_VI'Oﬁ Ha paCTEeHHUAX 3TOT0 K/J1acCca MOXKHO Ha6ﬂlOI[aTb BIIpeae/JiaX OAHOTO
MopsAAKa WJIH JaXKe BHIa paCTeHI/Iﬁ'XOB)FIeB, CKOpee BCETrO B 3aBUCHMOCTH
OT OCBO€HHA Ha HHUX KJIelllaMH TeX HJH HHBbIX MecToo6HTaHUH.
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