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AHHOTALINA
[IpexncTaBiieHO MCCIENOBaHMEe BHeIIHel MOpPdoJio-
Ty JUYMHOK II Bo3pacTa WHAOKUTANCKOrO IIBETOY-
Horo Tpurca Scirtothrips dorsalis Hood (Thysanoptera,
Thripidae). B pe3ysibTraTe IPOBEIEHHOT0 UCCIEOBAHMS
JIMYMHOK, COGPAaHHBIX C TTI0CaIOYHOTO MaTeprasia GoTu-
HUU U3 I/ITaJII/II/I, a TaKXXe N3yUYeHUA JINTePaTyPHbIX JaH-
HBIX TIOATBEPXKIeHa BO3MOXHOCTb UAeHTU(MUKAIIUYT
BU/[Ia HA CTQAVU IMUYUHKU. BeIZlesIeHbI OCHOBHBIE MOD-
(osrormueckue xapakKTePUCTUKY BUJIA U TIPEICTaBIIEHbI
(oTorpacduy OCHOBHBIX AUATHOCTUUYECKUX ITPU3HAKOB.

[ToMUMO IPU3HAKOB, YKa3aHHBIX B IVaTHOCTUUE-
ckoM kJitoue dupbepreHa ¢ COaBTOpaMU, ObLIIU BbISIB-
JIEHBI U IpyTre MOP(hOJIOTUYeCKre 0COOEHHOCTY BUTIA,
TaKye KakK KOJIOKOJIOBUIHbBIE CEHCUJIIJIBI Ha X TepruTe
OpIOIIKAa U BOPOHKOBUAHBIE METUHKY Ha Il uleHUKe
ycuKoB. OmHAKO, 3T NaHHbIEe TPEBYIOT MOMOJHEHUS
¥ YTOUHEHUS, [IOCKOJIbKY 6€3 HaJIM4YUs JOCTaTOYHOTO
KOJINUeCTBa CPaBHUTEJIbHOTO MaTepraia HEBO3MOXHO
OLIEHUTbH, HACKOJIBKO 3TU IPU3HAKY U3MEHSIIOTCS BHY-
TPU BUJla U poza.

Knrouesvie cnosa. UHIOKUTANCKUN 1IBETOUHBIN
TpuIic, Scirtothrips dorsalis, uneHTUGUKAIUSI, TINUNH-
ku Il Bo3pacra.

Bnazodaprocmes. ABTOPBI BhIpaXkaloT 6aromap-
HocTh [. ®upbepreny (G. Vierbergen, Wageningen,
the Netherlands) u M. Ynutike (M. Ulitzka, Offenburg,
Germany) 3a KOHCYJIbTaIlMOHHYIO ITOMOIILb ITPY IO T0-
TOBKe ITyOJIUKaIUN.

Jna koppecnondenyuu. Poxxuaa BukTopus VBa-
HOBHA, BEIyIIUY GUOJIOT OTHeja UCCaeloBaHUM I101-
KapaHTUHHBIX MaTepuajioB PI'BY «KanvHuHrpasckas
MBJI», 236010, Poccus, 1. Kanuuuuarpaz, mp. [Tobemsl,
55, e-mail: rozhinav@yandex.ru.
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ABSTRACT
The study of external morphology of the second-instar
larvae of chilli thrips Scirtothrips dorsalis Hood (Thysa-
noptera, Thripidae) is presented. As a result of the study
of the larvae collected from photinia plants for planting
from Italy, as well as the study of research papers, the
possibility of identification at the larval stage has been
confirmed. The main morphological characteristics of
the species have been identified and photographs of the
main diagnostic characteristics are presented.

In addition to the characteristics indicated in the
diagnostic key of Vierbergen et al., other morphological
peculiarities of the species have been identified, such
as campaniform sensilla on the X abdomen tergite and
sense cones on the II segment of antennae. However,
these data require completion and clarification, be-
cause without sufficient amount of comparative mate-
rial, it is impossible to assess how much these charac-
teristics change within a species and a genus.

Key words. Chilli thrips, Scirtothrips dorsalis, iden-
tification, second instar larvae.
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BBEJEHUE

pencraBuTenu orpgaza baxpom-

YaTOKpbLIble, wiau Tpunckl (Thy-

sanoptera), SBJSIOTCS OLHUMU

U3 YaCTO BBIIBJISIEMBIX OOBEKTOB

B TIOJKAPAaHTUHHON MPOLYKIIUU.
B enuHbBIN KapaHTUHHBIN ITepedyeHb EASC BKIIIOUEHBI
11 BUZOB 3TOTO OTPALA, CPeLU KOTOPBIX 2 OTHOCATCH
K popy Scirtothrips.

HeomHokpaTHOe BhIgBIeHUe Scirtothrips dorsalis
Hood, 1919 B umciie BpeIHbIX OPTaHU3MOB, TIePEXBa-
YeHHBIX Ha TpaHulle ¢ EBPOCO030M (B UI0JIE U CEHTSI-
6pe 2020 r.) [1], o6HaApy>XeHMEe 3TOT0 BUJIA B ITAPTUU
caxxeH11eB GOTUHUY U3 VTaIuy, IOCTYIIUBIINX B MOP-
ckoii mopT I. Coun B ceHTs16pe 2020 T., a Tak)Ke coobIe-
HYE O BBISIBJIEHUU 3TOTO BPEIUTEJISI B OTKPBITOM I'PYH-
Te Ha TeppuTopuu KpacHomapckoro kpas B I. Coun [2]
006yCJIOBJIMBAIOT ITOBBIIIEHHBIN UHTEPEC K 3TOMY BULLY.
BricTpas u TouHasa ugeHTUGUKAIMI 06beKTa UCce-
JIOBaHUS SIBJISIETCS IEPBOCTEIEHHON B BOIIpOCE Opra-
HU3a1UM paboThl KAPAHTUHHBIX JJa60PaTOPNiL, U B OT-
HOIIEHWY UAEHTU(MOUKALIMY TPUTICOB Ha CETOIHANTHUN
JleHb OCHOBHBIMU METOLAMU YCTaHOBJIEHUS BUJOBOM
TIPUHAJIJIEKHOCTU SABJISAIOTCSI Mopdosiornueckue. He-
COMHEHHBbIE TTPENMYIIECTBA JAHHBIX METO/IOB, C OJHOM
CTOPOHBI, — CKOPOCTBb IPOBEEHUS HCCIIeN0BaHUN,
a c Apyrol — UX HEBBICOKASI CTOUMOCTD. PazpaboTaH-
HbIE AVATHOCTUYECKUE KJIFOUU MTO3BOJISIOT JOCTOBED-
HO OTIpeZesisiTh TPUIICOB Ha UMarvHajJlbHOU CTaguuU
pa3BUTHUS, IPUTOM KaK caMOK, TaK U caMmI1loB. OJlHaKO
B IIOCTyTIAKONIeN TPOAYKIIUU BPeIUTEb HE BCETHA
BCTpeYaeTcs Ha CTaIuU UMaro.

B ciiyuae o6HapyKeHUS XKUBbIX JIMUNHOK B J1ab0-
paTopUsAX 06BIYHO UCITIOIb3YeTCS GUOJIOTUYECKUN Me-
TOJI, 3aKJII0UAINUICS B JOpalliBAaHUY HACEKOMOT'O JI0
B3pociiol craguu. B Pemenuu Koservuu EBpasuiickoit
SKOHOMHUYeCcKou komuccuu N2 41 ot 10.05.2016 «0O6
yTBepxIeHuY ITopsaaka 1abopaTopHOro o6ecrieueHus
KapaHTUHHBIX QUTOCAHUTAPHBIX MEP» C U3MEHEHU-
amu Ha 09.06.2020' ykazaHo, UTO 06HAPYKUBAEMYIO
JINYMHKY BO3MOKHO J0PAIIUBaTh A0 UAeHTUdUIupye-
Moii cTaguu B TeueHue 30 cyTOK. [l uieHTUu(UKaum
BO3MOYKHO HCII0JIb30BATh MOJIEKYJISIPHbBIE METOIBI, YTO
TaK)XXe YBeJIMUMBaAeT BPEMS IIPOBEJEHUS UCCIIel0oBa-
Hus. CoBpeMeHHbIe PaboThI 110 U3yUeHNI0 MOP(HOJIOTH-
YeCcKUX CTPYKTYp mpejcTaBuTeliedt orp. Thysanoptera
TI03BOJISAIOT JOCTOBEPHO ONPEENATh HEKOTOPhIE BU/IBI
TPUIICOB Ha CTaAuM JUUUHKY Il Bo3pacTa [3, 4]. Llenbio
HACTOSIIEr0 UCCJIEIOBAHUS SIBJISETCSI U3yYeHUe OC-
HOBHBIX UaTHOCTUYECKUX XapAKTEPUCTUK JINUYUHKU
11 Bo3pacrta S. dorsalis.

MATEPUAJIBI U METO/IbI

MaTtepuajoM nAJisi paGoThl MOCHYXUIU JIUUYUHKU
S. dorsalis ¢ TocamouHoro Matepuana ¢porunuu (Mra-
Jus). MUKpoTipenapaTsl JUUNHOK ObIJIM IIPUTOTOB-
JIEHBI II0 CTaHZAPTHBIM METOLWKAM B KUIKOCTU
Xotiepa [3]. [IpenapaTsl U3y4YaJIUCh C ITOMOIILBI0 MU-
Kpockoria Zeiss Axio Scope Al c yBenuueHueM ot 100

1 PewweHune Konnerun EBpasninckoin 3SKOHOMUYECKON KOMUCCUM
oT 09.06.2020 N2 75 «O BHeceHUn namMeHeHun B Mopagok
nabopatopHoro obecrneyeHst KapaHTUHHbIX PUTOCAHUTAPHBIX
Mep».

INTRODUCTION

he representatives of thrips (Thysanop-

tera) are one of the most frequently detect-

ed pests in regulated articles. The Common

List of Quarantine Pests of the EAEU in-

cludes 11 species of this order, 2 of them be-
longing to the genus Scirtothrips.

A recurrent detection of Scirtothrips dorsalis Hood,
1919 among the pests at the border with the European
Union (in July and September 2020) [1], the detection
of this species in a batch of photinia seedlings from Ita-
ly delivered to the seaport of Sochi in September 2020,
as well as the notification of the detection of this pest in
the open field on the territory of Krasnodar Krai in the
city of Sochi [2] account for increased interest in this
species. Fast and precise identification of the research
object is a key factor in work organization of quarantine
laboratories, and as for thrips identification, today the
main species identification methods are morphologi-
cal ones. The undoubted advantages of these methods,
on the one hand, are the speed of research, and on the
other, their low cost. The developed diagnostic keys al-
low to reliably identify thrips at the imaginal stage of
development, both females and males. However, the
pest is not always found at the imago stage in impor-
ted products.

In case detecting live larvae in laboratories,
a biological method is usually used, which involves
rearing the insect to imago stage. According to the
Decision of the Board of the Eurasian Economic Com-
mission No. 41 dated 05/10/2016 “On the approval of
the Procedure for laboratory provision of quarantine

Puc. 1. Scirtothrips dorsalis, Fig. 1. Scirtothrips
BHELUHWIA BUL, TUYUHKU dorsalis, a second instar
II Bo3pacTa, yBenuueHue larva, magnification 100x
B 100 pas (poto B.W. PoxkuHoi)  (photo by V.I. Rozhina)
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Puc. 2. Scirtothrips Fig. 2. Scirtothrips
dorsalis, nuunHka I1I dorsalis, second
BO3pacTa, YCUK, BblgeneHbl instar larva, antennae,
weTuHku IT uneHnka setae of the second
yCUKa, BOPOHKOBUAHbIE antennal segment,

Ha BepLuMHe, funnelform at the apex,
yBenuyeHue B 400 pa3 magpnification 400x
(choTo B.WN. PoxkunHow) (photo by V.I. Rozhina)

Io 1000 pas u crepeomukpockona Olympus SZX 16
c yBeJimueHueM oT 7 1o 115 pas, poTorpaduu BITION-
HEHBI ITPY ITOMOIIY KaMephl Zeiss Axiocam 506 color.
ViccnenoBaHue MOPGOJIOTUY JUUYUHOK IIPOBOLUIIOCH
npu yBeandeHuu B 400 unu 1000 pas c uMMepcue,
IIPY aHAJIN3€e CJIA60KOHTPACTHBIX IUYNHOK UCII0JIB30-
BaJica pa3oBbIM KOHTpPACT. [IpuMeHeHue guddepen-
1I1aJbHO-UHTEeP(EPEHIIMOHHOTO KOHTPAaCTa TakKxXe
PeKOMeHIyeTCs TIPU ITPOBEeAEeHNUY MOJ00HBIX UCCIIe-
JOBaHUM.

[Tpu uneHTU(OUKAIIUY UCTIOJIb30BAJINCH KJIIOUMN,
ommcaHHbIe B pabore ®upbepreHa c coaBTopamu [3].

XeToTakcud 1EeTUHOK JIMUNHKY [IPUBEJIEHA B CO-
OTBETCTBUU C CUCTEMOMH, ITPeACcTaBJIeHHOM B paboTax
Cnetiepa u [Tapa [5], XemuHra [6], c HOMEHKJIATYPHBIMU

phytosanitary measures” with the amendments as of
09.06.2020%, the detected larva can be grown to an
identifiable stage within 30 days. Molecular methods
for identification can be used, which also increases
the time of the study. Modern works on the study of
the morphological structures of Thysanoptera order
representatives allow to reliably identify some thrips
species at the larval stage of the second instar [3, 4].
The purpose of this research is to study the main di-
agnostic characteristics of S. dorsalis larvae of the se-
cond instar.

MATERIALS AND METHODS

The material for the research is S. dorsalis larvae from
photinia plants for planting (Italy). Larvae slides were
prepared following standard methods in Hoyer’s
mounting medium [3]. The slides were studied under
the Zeiss Axio Scope A1 microscope with magnification
100-1000x and Olympus SZX 16 stereomicroscope
with magnification 7-115%, photographs were taken
with the camera Zeiss Axiocam 506 color. The study of
the morphology of the larvae was carried out at a mag-
nification 400-1000x with immersion, when analyz-
ing low-contrast larvae, phase contrast was used. Using
differential interference contrast (DIC) is also recom-
mended when conducting such research.

The identification was based on the keys accord-
ing to Vierbergen et al. [3].

Chaetotaxy of larval setae is given in accordance
with the system presented in the works by Speyer and
Parr [5], Heming [6], with nomenclature changes pro-
posed by Vierbergen: reference letters of the setae on
the larvae body on the dorsal surface — D, and on the
ventral — V [3].

RESULTS

Order THYSANOPTERA

Suborder TEREBRANTIA

Fam. THRIPIDAE

Genus SCIRTOTHRIPS

Second instar larva.

On the dorsal surface of the head and pronotum
there are funnelform, widened at the apex setae, usu-
ally no more than 4-5 pairs. Setae on the head and ster-
num are less than 30 um long. IV-VII tergites of the
abdomen are covered with microtrichia, which often
look like punctures when magnified 200-400 times.
Setae D3 on VI-VIII tergites of the abdomen are simple
pointed. No spiracles on II tergite of the abdomen, on
VIII tergite spiracles are poorly developed or absent.
No sense cones on VIII and IX tergites of the abdo-
men [7, 3].

Scirtothrips dorsalis Hood, 1919

Second instar larva.

The larva is light, with orange hypodermal pig-
ment. Antennae and legs are light gray (Fig. 1).

Antennae 7-segmented, the length of the V seg-
ment is less than half the length of the IV segment, on

1 Decision of the Board of the Eurasian Economic Commission
No. 41 dated 05/10/2016 “On the approval of the Procedure
for laboratory provision of quarantine phytosanitary measures”.
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U3MEHEHUSIMHU, TIPEIJI0KEHHbI-
Mu B pabore ®upbepreHa: 6yk-
BEHHOe 0603HaUYeHUeE METUHOK
Ha TeJie TUYMHOK Ha JOPCab-
HOU MoBepXHOCTU — D, a Ha BEH-
TpasbHOM — V [3].

PE3YJIBTATDBI

Otpsap, THYSANOPTERA

[MTomoTrpsim TEREBRANTIA

Cem. THRIPIDAE

Pon SCIRTOTHRIPS

Jlnumuka II Bo3pacra.

Ha mopcaibHOM TTOBEPXHO-
CTU TOJIOBBI U TepefHeCTUHKYU
UMEIOTCS BOPOHKOBUIHBIE, pac-
IIVPEHHbIE HA BEPUIVHE LeTUH-
K4, 06619HO He Gojiee 4-5 map.
lleTuHKY HA TOJIOBE U TPyAU
nauHou MeHee 30 MKM. IV-VII
TEPrUThl OPIOIIKA MOKPHITHI MU-
KPOTPUXUSAMU, KOTOPbIE YACTO
npu yBeauueHuu B 200-400 pas
BBITJISAASAT KaK NYHKTUPOBKA.
Mletunku D3 na VI-VIII Tepru-

TaX OPIOLIKA IPOCTBIE, 3A0CTPEH-  pyc. 3. Scirtothrips dorsalis, nnunnka  Fig. 3. Scirtothrips dorsalis, second instar
Hble. Jlpixanblia Ha Il TepruTe II sospacta, ronosa, ysennueHme larva, head, magnification 1000x

6promka oTcyTcTBYHOT, Ha VIII B 1000 pas (dhoTo B.W. PoxxkuHon)

TEPruTe IbIXajblla cjaabo pas-

BUTBI UJIY OTCYTCTBYIOT. KoJloKO-

JOBUIHBIE ceHCHJIbI Ha VIII 1 IX Teprurax 6promka
OTCYTCTBYIOT [7, 3].

Scirtothrips dorsalis Hood, 1919

Jlnumuka II Bo3pacra.

JInuvHKa CBeTJas, C OpaH)XeBbIM TMIIOLEPMaJb-
HBIM IIUTMEHTOM. YCUKY U HOTU CBETJIO-CepPhIe (puc. 1).

Ycuku 7-4JI€HUKOBBIE, AJinHA V 4JleHUKa MeHee
TIOJIOBUHBI AJWHBI IV WleHMKa, HA JOPCaJIbHOM 10-
BepxHoCTH I] UleHWKa y BEPUINHBI — 2 PacIipeHHbIe,
BOPOHKOBUJHbBIE IETUHKY, HA BEHTPAJIBHOU TOBEPX-
HOCTU — IJIVUHHBIE IPOCTHIE, 3a0CTPEHHbIE MeTUHKU
(puc. 2).

I'masa cocTodaT u3 4—5 (paceTok ¢ KpacHbBIM ITUT-
MeHTOM. ['0JloBa C KPYMHOSYEUCTON CTPYKTYPOM.
leTrHku Ha rosoBe D2 u D4 pacmimpeHHble, BOPOH-
KOBUIHBIE HA BepuIrHe (IeTUHKY JJAHHOTO THUIIA TIPU
HCCJIeJOBAaHUY B CBETJIOM I10JIE BBITJIAAAT KaK Paciler-
snenHbie), D1 1 D3 mipocThle, 3a0CTpeHHbIE (puc. 3).

[lepenHecniuHKa ¢ 7 mapaMu IIETUHOK, ITOKPHITA
KPYITHOSTYEUCTON CTPYKTYPOU. [I[eTUHKY IIPOCThIE, 3a-
OCTpPEeHHbIe, TOJIbKO D6 Ha BeplliriHe BOPOHKOBUHAS
(puc. 4).

Ha mepenHux 6eapax pacrojiokeHbl 3—4 pac-
I peHHble, BOPOHKOBUIHbIE HA BepIIVHE IMeTUHKYU
(puc. 5).

CpenHecnuHKa ¢ 7 mapaMy OCHOBHBIX ITPOCTHIX,
320CTPEHHBIX Ha BEPILINHE IeTUHOK. [[Be TTaphI IIeTHU-
HOK D1-D2 HaxomsATcs B HEHTPAJIbHOMN YacTH, 1 5 map —
weTuHKU D3-D7 — pacriojlararoTcsd B JlaTePaJIbHbIX
YacTsax B BUZe 2 KpyroB. OfiHA Mapa JIOMOJHUTETbHBIX
MaJIeHbKUX (2—3 MKM) IETMHOK HAaXOAUTCS Ha TIepej-
HeM Kpae CpeJHeCIIUHKU. Ha mepeJHUX yTiiaxX cpefHe-
CIIMHKY IIPUCYTCTBYIOT Pa3BUThIE AbIXajblia (PUC. 6).

3aHeCcIIHKA C 5 mapaM¥ OCHOBHBIX IIPOCTBHIX, 3a-
OCTPEHHBIX LIeTUHOK. JBe Iapsl MeTUHOK HaXOAATCI
B LIEHTPaJIbHON YaCTH 3aJHECITMHKY U 3 TIaphl — B Jia-
TepajbHOM (puc. 7).

(photo by V.I. Rozhina)

the dorsal surface of the second segment at the apex —
2 widened, funnelform setae, on the ventral surface —
long simple, pointed setae (Fig. 2).

The eyes are composed of 4-5 facets with red pig-
ment. The head has a coarse-meshed structure. Setae
D2 and D4 on the head are widened, funnelform at the
apex (setae of this type look split when examined in
a bright field); D1 and D3 are simple, pointed (Fig. 3).

Pronotum with 7 pairs of setae, covered with
coarse-meshed structure. Setae simple, pointed, only
D6 funnel-shaped at apex (Fig. 4).

There are 3—4 widened, funnelform setae at the
apex, on the fore femur (Fig. 5).

Mesonotum with 7 pairs of basic simple setae
pointed at apex. Two pairs of setae D1-D2 are located in
the central part, and 5 pairs — setae D3—D7 — are located
in the lateral parts in the form of 2 circles. One pair of
additional small (2—-3 pm) setae located at the anterior
margin of the mesonotum. The anterior corners of the
mesonotum have developed spiracles (Fig. 6).

Metanotum with 5 pairs of simple, pointed setae.
Two pairs of setae are in the central part of the metano-
tum and three pairs in the lateral part (Fig. 7).

The abdomen consists of 10 segments. Sternites
IV-VII have 3 pairs of posteromarginal setae (Fig. 8).

Setae D3 on VI-VII abdominal tergites simple,
pointed (Fig. 9).

Spiracles on abdominal tergite II and VIII are not
developed; on tergite IX, setae D2 widened, funnel-
form at the apex, no sense cones, on tergite X, setae
D1 widened, funnelform at the apex, sense cones pre-
sent (Fig. 10).

dutocaHutapus. KapaHtuH pactenunii -~ 34
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Puc. 4. Scirtothrips dorsalis, nuunHka
II Bo3pacTa: ronoBa u nepegHecnumHKa,
yBenunuyeHue B 400 pas; weTuHka D6,

bpromko coctout u3 10 cermeHToB. Ha IV-VII
CTEpHUTAX UMeITCs 3 Maphl 3aJJHEKPaHUX IIETHU-
HOK (puc. 8).

[Metuuku D3 Ha VI-VII Teprute GpIoiIka mpo-
CThI€, 32a0CTPEHHBIE (pHUC. 9).

Jprxasnbiia Ha 1 u VIII TepruTte 6pioiika He pa3Bu-
ThI, Ha [X TepruTe 1eTUHKY D2 paciivpeHHbIe, BOPOH-
KOBUJIHbIE Ha BEPIIVHE, KOJOKOJIOBULHbIE CEHCUILIIbL
OTCYTCTBYIOT, Ha X Teprute leTUHKU D1 paciiupeHsl,
BOPOHKOBUJIHbIE HA BEePIIWHE, KOJIOKOJIOBULHLIE CEH-
cuLTbl MerTes (puc. 10).

OBCYXKJEHUE

OIHO 13 IEePBBIX MOAPOOHBIX ONTMCAaHUN MOPQOJIO-
I'MU JMYMHOK TPUIICOB IIpeJicTaBieHo B pabore Mop-
maHa [8]. OTMeuas HeOCTAaTOUHOCTh UCCIeLOBaHUNA
B OTHOIIEHWY BHEIIHETO U BHYTPEHHEIr0 CTPOEHU S
Thysanoptera, aBTOp IPUBOAUT B CBOE paboTe omu-
caHve aHaTOMUU, MOPGDOJOTUN U 0Opasa KUIHU
TPUTICOB HA PA3HBIX CTAAUAX )KU3HEHHOTO IIUKJIA.
Cpenu Ba)KHBIX TIPU3HAKOB, OTJIMYAIOIIUX TIPEICTa-
BUTEJIEH 9TOTO OTPSALA OT IPYTUX I'PYIII U XapaKTep-
HBIX KaK IJig JUYrHOK I 1 Il cTaguu, Tak U IJig ©Maro,
YKa3bIBAETCS CTPOEHUE JIATIKY, KOTOPAsk COCTOUT U3
1 iy 2 YIEHUKOB C PeAYIIMPOBAHHBIMU KOTOTKaMU
U apoJIMeM, MTPEBPAIEHHBIM B ITy3bIPEBUIHYIO TIPU-
COCKY, a TaK)Xe KOHYCOBUJHBIN, aCCUMETPUYHBIHI
C YMEHbIIEHHO! 10 HEGONBIIOTO CKIEPUTA UK OT-
CYTCTBYIOIIEH MpaBoil MaHAUOYJION COCYIIUN POTO-
BOW armapar.

B manbHeHIIEeM mpoilecce M3ydyeHus TPUIICOB
OBIJIY BHISIBJIEHBI MOP(MOJOTUUECKNE OTIUYNSI pas-
HBIX BUJIOB Ha IMYUHOYHOU cTaguu. [I[pUCHED OLHUM
U3 TIePBBIX IPUBEJ OMMCAHMS BHEITHETO CTPOEHUS
JIMYUHOK U B 60Jiee O3 Hel cBoel paboTe IpemJio-
JKUJI NUATHOCTUYECKUE KJIIOUU JJIS ONpeesIeHUs
HEKOTOPBIX pPomoB [9]. [TocTenmeHHOE HAaKOIJIeHUE

Fig. 4. Scirtothrips dorsalis, second instar
larva: head and pronotum, maghnification mouth apparatus.
400x; seta D6, magnification 1000x
yBenuuyeHue B 1000 pas (¢oto B.W. PoxkuHoi)  (photo by V.I. Rozhina)

DISCUSSION

One of the first detailed descrip-
tions of the morphology of thrips
larvae is presented in the work
by Jordan [8]. Noting the lack of
research regarding the external
and internal structure of Thysa-
noptera, in his work the author
gives a description of the ana-
tomy, morphology and lifestyle
of thrips at different stages of
the life cycle. Among the im-
portant characteristics that dis-
tinguish the representatives of
this order from other groups
and typical both of first and se-
cond instar larvae and imagoes,
it is the structure of the tarsus,
which consists of 1 or 2 seg-
ments with reduced claws and
arolium, transformed into a
bubble-shaped suction cup, as
well as conical, asymmetric with
a reduced to a small scleritis or
missing right mandible sucking

In the further process of
studying thrips, morphological
differences between different
species at the larval stage were
discovered. Priesner was one of the first to describe the
external structure of the larvae and in his later work
he proposed diagnostic keys to identify some gene-
ra [9]. The gradual accumulation of knowledge about
external morphology made it possible to create diag-
nostic keys for the larval stages of the most common
thrips species — both terebrant [5, 7, 10, 11, 3] and tu-
buliferous thrips [12]. Clear differences between lar-
vae of different families were identified. In Thripidae,

Puc. 5. Scirtothrips dorsalis,  Fig. 5. Scirtothrips

nununHka Il BospacTa, dorsalis, second instar
nepepHee 6egpo, larva, fore femur,
yBenuueHue B 1000 pas maghnification 12000x
(choTo B.WN. PoxkuHoi) (photo by V.I. Rozhina)
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3HAHUM O BHeIHeN MOPGOJOTUYU TTO3BOJUIO CO-
3[1aTh JUATHOCTUYECKME KJIIYUM AJI JIUUMHOUHBIX
ctanmuii HanboJiee pacpoCTPaHEHHBIX BUIOB TPUII-
COB — Kak giIekJIamHbIx [5, 7, 10, 11, 3], Tak u Tpy6-
KOXBOCTBIX [12]. BbLJIM BBISBJIIEHBI UETKUE OTINYUI
MEXIY JUYMHKAMU PasHbIX CEMEUCTB. Y BUZIOB ce-
merictBa Thripidae V 4jleHUK YyCUKOB COCTaBJSET
MeHee TIOJIOBUHBI IJIUHBI [V ujeHuka (puc. 2), Toraa
Kak y mpencTaBuTteneit ceMmeiictB Phlaeothripidae
u Aeolothripidae giuHa V yieHUKa YCUKOB CPaBHUMA
C ITOJIOBMHOM wiieHUKa IV iy 6oJibiiie. Mexmy coboi
BU/bI TIOCIENHUX 2 CEMEUCTB MOXXHO OTJIMYUTH I10
HaJIMYMUI0 MUKPOTPUxuH Ha 11l u [V 4jleHnKaxX yCUKOB
y an4unHOK Aeolothripidae (puc. 11) 1 OTCyTCTBUIO Ta-
KoBbIX — y Phlaeothripidae (puc. 12).

Tak’ke B X0/le U3yUeHUsT TPUIICOB MCCIE0BaTe-
JITMU GbLTY OTIPeieNIeHbl MOP(MOJIOTUYECKYE OTIANYUNS
MEXIYy JUYMHKAMU Pa3HbIX Bo3pacToB. OfmHa mapa
LIETUHOK pacrojaraercs Ha [V-VIII crepHuTax Gprou-
Ka y IUUYMHOK | Bo3pacTa u 3 rapsl y JIMUMHOK II BO3-
pacra (puc. 8). KpoMe 3TOro, yCTaHOBJIEHbBI TTPU3HAKH,
OTIpeZieNIAIoNIe TTOJIOBYIO TIPU-
HAZJIEXKHOCTb IUYMHOK PA3HBIX
BO3pACTOB.

CpaBHUTENbHOE UCCIENO0-
BaHue MOPGOJOTUM TpeAcTa-
BUTEJIeN poma Scirtothrips 6110
omucano B pabore Creiiepa
u [Tappa Ha mpuMepe Scirtothrips
longipennis (Bagnall, 1909). AB-
TOPBI OTMETUJIU KOPOTKUE IIe-
TUHKU (He GoJyiee 30 MKM) Ha
TeJie, OTCYTCTBUE IbIXajell Ha
II a6goMHUHAJIbHOM CEerMeHTe
¥ BODOHKOBU/IHBIE METUHKY Ha
JlopcaJibHOU TTOBEPXHOCTH JIU-
YUHOK [5].

TToaguee T. Betiec, paccMa-
TpuBas pof Scirtothrips BHyTPU

the V segment of the antenna is less than half the length
of the IV segment (Fig. 2), while in Phlaeothripidae and
Aeolothripidae the length of the V segment of the an-
tenna is comparable to half of the segment IV or more.
The species of the last 2 families can be distinguished
from each other by the presence of microtrichia on the
III and IV segments of the antennae in the larvae Aeo-
lothripidae (Fig. 11) and lack of them — in Phlaeothrip-
idae (Fig. 12).

When studying thrips, the researchers also iden-
tified morphological differences between larvae of dif-
ferent instars. One pair of setae located on abdominal
sternites IV-VIII in first instar larvae and 3 pairs in se-
cond instar larvae (Fig. 8). Besides, the characteristics
that determine the sex of the different instar larvae
were identified.

Comparative study of the morphology of Scirto-
thrips genus representatives was described by Speyer
and Parr based on the example of Scirtothrips longipen-
nis (Bagnall, 1909). The authors noted short setae (no
more than 30 um) on the body, the absence of spiracles

nozcemeiictea Sericothripini, pyc, 6, Scirtothrips dorsalis, nnuuHka II Bo3pacta, Fig. 6. Scirtothrips dorsalis, second

JlaJl TonpobHoe OnucaHue POJla,  cpefHeCcnMHKa, yBenuueHue B 400 pas,

instar larva, mesonotum, maghnification

oTMeuyasd 0COOEHHOCTHM BHeII- (a3oBbiit KOHTpacT, D1-D7 — ocHOBHble weTuHKM, 400x, phase contrast, D1-D7 —

Hero CTPOEHUd U BaXHbIe OJd a — OONONIHUTEbHbIE WETUHKNU, S — AbiXasibLa

upentudukanuy npusHaxy, (PoTo B.M. PoxuHoi)
a TakKXXe NPEeJCTABUJ JUarHO-
cTUYeCcKye KJII0YM IJI 3 BULOB:
Scirtothrips niveus Hood, 1913,
Scirtothrips brevipennis Hood,
1914, Scirtothrips taxodii Hood,
1954 [7]. YKkazaHHBIE B 3TUX pa-
60Tax MPU3HAKY JIETJIU B OCHOBY
COBPEMEHHBIX OIPEeLeINuTeNb-
HBIX TabJIWII 3TOTO pPojia.

TakuM 06pa3oM, Ha OCHO-
B€ MMEIIUXCS JaHHbBIX MOXKHO
OTMETUTB CJIEAYIOIIEe MOPDOJIO-
rUYecKre XapaKTEPUCTUKHU, BbI-
Iengolire pog Scirtothrips cpe-
IV IpyTux pomoB ceM. Thripidae

1. MeTuHKY Ha TOJOBE (ha3oBblii KOHTPACT, D1-D5 — OCHOBHbIE
U Tpyau gauHoy MeHee 30 MKM  weTuHkm (hoto B.W. PoxkuHom)

(puc. 4).

2. IV-VII TepruTs! 6GproiKa
TTOKPBITHI MUKPOTPUXUAMU (OKOJIO 1 MKM), KOTOPBIE
npu yBeandeHuu B 200—-400 pa3 yacTo BBIMIALAT KaK
MMyHKTUPOBKa (puc. 10).

Puc. 7. Scirtothrips dorsalis, nnunHka I1
(5,7, 3 BO3pacTa, 3aflHeCNuHKa, yBenuueHue B 400 pa3, instar larva, metanotum, magnification

main setae, a — additional setae,
s — spiracles (photo by V.I. Rozhina)

Fig. 7. Scirtothrips dorsalis, second

400x, phase contrast, D1-D5 — main
setae (photo by V.I. Rozhina)

dutocaHutapus. KapaHTuH pactenuii = 36
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Puc. 8. Scirtothrips dorsalis, nuunHka
II Bo3pacTa, V-VII cTepHUTbI 6ptoLlKa,

Puc. 9. Scirtothrips dorsalis, nuunHka
II Bo3pacTa, V-VII Teprutbl 6ptoLuKa,
yBenuueHue B 400 pa3 (choTo B.U. PoxxuHon)  magnification 400x (photo by V.I. Rozhina) absent.

6. No sense cones on VIII

3. YacThb IETUHOK Ha I0PCaJIbHOM TOBEPXHOCTH
TeJjla BOPOHKOBUIHEIE (PUC. 4).

4. Mletunku D3 Ha VI-VIII Teprutax 6poika
IIPOCTBIE, 3a0CTPEHHbBIE (PUC. 9).

5. Ipixanbiia Ha Il TepruTe 6PIONIKa OTCYTCTBYIOT,
Ha VIII TepruTe AbIXajabIila cIa60 Pa3BUTHI UJIU OTCYT-
CTBYIOT.

6. KosokosoBupgHble ceHcuibl Ha VIII u IX Tep-
ruTax GPIOIIKa OTCYTCTBYIOT.

OIHO U3 TIEPBBIX TTOIPOGHBIX UCCJIEOBAaHUMA 0CO-
OeHHOCTEeH MOPQOJIOTUN Pa3JIUYHBIX CTAIUMN JKU3-
HeHHOTO IuKkJaa S. dorsalis mpencTaBieHO B paboTe
V. Peusaja [13]. OgHaKo HEKOTOPbIE MTPU3HAKU, TaKUe
Kak Hajuuue gbixanel Ha Il u VIII abgoMuHaIbHOM
CerMeHTe, OITMCAHHbBIE B 3TOM paboTe, BBI3BIBAIOT CO-
MHEHUS U He TIOJITBEPIKIAIOTCS PE3YIbTaTaMU JPYTUX
aBTOPOB.

IlocToBepHBbIE TaHHBIE 0 MOP(OJIOTUN TUIUHOK
II Bo3pacTa S. dorsalis mpencTaBiieHbl B pabote dup-
OepreHa [3] 1 TOATBEPKAAIOTCS HACTOAIINM HCCIIe-
IoBaHUEM. VICXO s M3 IUTEPATYPHBIX JaHHBIX MOXKHO
BBIZIEJIUTD CJEYIONIE OCHOBHBIE JUATHOCTUYECKIE
npusHaky Buma S. dorsalis [3]:

Fig. 8. Scirtothrips dorsalis, second
instar larva, V-VII abdominal sternites, this genus.
yBenuyeHue B 400 pas (choto B.U. PoxxuHo)  magnification 400x (photo by V.I. Rozhina)

Fig. 9. Scirtothrips dorsalis, second
instar larva, V-VII abdominal tergites,

on the Il abdominal segment, and
funnel-shaped setae on the dor-
sal surface of the larvae [5].
Later Vance, refering Scirto-
thrips genus to the subfamily Seri-
cothripini, gave a detailed descrip-
tion of the genus pointing out the
peculiarities of its external struc-
ture and factors important for
identification, as well as presen-
ted diagnostic keys for 3 species:
Scirtothrips niveus Hood, 1913,
Scirtothrips brevipennis Hood, 1914,
Scirtothrips taxodii Hood, 1954 [7].
The characteristics indicated in
these works formed the basis for
modern identification tables of

Thus, based on available
data, the following morphologi-
cal characteristics distinguish-
ing the genus Scirtothrips among
other genera of the family Thri-
pidae can be outlined [5, 7, 3]:

1. Setae on the head and
sternum are less than 30 uym long
(Fig. 4).

2. IV-VII tergites of the ab-
domen are covered with micro-
trichia, which often look like
punctures when magnified 200—
400x (Fig. 10).

3. Part of the setae on the
dorsal surface of the body are
funnelform (Fig. 4).

4. Setae D3 on abdominal
tergites VI-VIII simple, pointed
(Fig. 9).

5. No spiracles on abdomi-
nal tergite II, on tergite VIII spi-
racles are poorly developed or

and IX abdominal tergites.

One of the first detailed studies of the morphologi-
cal features of different stages of the life cycle of S. dor-
salis is given in the work by Raizada [13]. However, some
characteristics, such as spiracles on the IT and VIII ab-
dominal segments, described in this work, raise doubts
and are not supported by the results of other authors.

Reliable data on the morphology of the second in-
star S. dorsalis larvae are presented in the work by Vier-
bergen [3] and are confirmed by this research. Based on
research papers, the following main diagnostic charac-
teristics of the species S. dorsalis can be distinguished [3]:

1. Pronotum with 7 pairs of setae: setae D1-D5
and D7 at apex simple, pointed; setae D6 widened at
apex, funnelform (Fig. 4).

2. The surface of the head and pronotum is reticu-
late, the cells are rather wide (Fig. 4).

3. On the head setae D2 and D4 widened, funnel-
form (Fig. 3).

MapTNe 1 (5) 20212 37



HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

RATH B B 4. Front femur in the distal
e S part (2/3 of the distal part of the
’ femur) with 3—4 widened, fun-
nelform setae (Fig. 5).

5. Setae D2 on tergite IX
and D1 on abdominal tergite X
widened, funnelform (Fig. 10).

ABARY During this study of S. dor-

salislarvae, the following charac-
teristics not indicated in the di-
agnostic key, such as funnelform
\ setae on II segment of anten-

nae, circle-forming setae D3-D7
on mesonotum, as well as sense
cones on X abdominal tergite
have been distinguished.

G. Vierbergen, having
checked several S. dorsalis speci-
mens, as well as morphologi-
cally close ones — Scirtothrips
aurantii Faure, 1929, Scirto-
thrips inermis Priesner, 1933,
Scirtothrips mangiferae Priesner,
1932 — noted that the studied
specimens had these charac-

HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

pona Scirtothrips, a HAJIM4ue UJINU OTCYTCTBUE KOJIO-
KOJIOBUIHBIX CEHCUJLI Ha X a6JOMUHAJIbHOM TEPTUTE
MOXXET BapbUPOBAaTh ¥ Pa3HBIX BULOB BHYTPU pPOJa.
OnHaKo, 3TH JaHHbIe TPEOYIT AOTIOJHEHUS U YTOY-
HEeHNS Ha OCHOBAHMM aHaM3a 60JIbIIEr0 KOJIUYEeCTBa
CPaBHUTEJIbHOTO MaTepuaJa.

[Ipu cpaBHEHUY JIUYNHOK S. dorsalis ¢ TUIUHKA-
MU IPYTUX MOP(OJIOTUYECKH BJIM3KUX BUMIOB HCCIIe-
JIOBaTeJI OTMEYAI0T, UTO y INUUHKY S. mangiferae Ha
rnepenHeCIMHKe pacroJiaralTcsa 6 rmap pacliupeH-
HBIX Ha BEpIIVHE LIETUHOK U TOJIbKO IjeTuHKa D3
IIpocTasd U 3a0CTPeHHad; y JIUYUHOK S. citri ToJioBa

—v
p~ |

-

The identification requires studying at 400-1000x
magnification with immersion in a bright field and not
less than 400x magnification using phase or differential
interference contrast. The main characteristics necessary
for the identification of this species have been outlined.

Today, studying morphological structures of the
thrips species at larval stage included in the Common
List of Quarantine Pests of the EAEU, as well as deve-
loping methods of their identification are of paramount
importance, therefore require further research, which,
once being designed and tested, can be used to revise
relevant guidelines.

teristics (Vierbergen, 2021, per-
sonal note). M. Ulitzka also con-
firmed the presence of sense

Puc. 10. Scirtothrips dorsalis, nnunHka II Fig. 10. Scirtothrips dorsalis, second
Bo3pacTa, IX-X Teprutbl 6prowwka, ygenuueHune instar larva, IX-X abdominal tergites,
B 1000 pas, BblAeneHbl KOJIOKONOBUAHbIE maghification 1000x, sense cones on

ceHcunbl Ha X Teprute (hoTo B.U. PoxxnHoit) X tergite are shown (photo by V.I. Rozhina) domes on X abdominal segment

1. TlepemHecnivHKa ¢ 7 ITapaMU LETUHOK: IIIeTUH-
k1 D1-D5 u D7 Ha BepluvHe IIPOCThIE, 3a0CTPEHHEIE,
meTUHKY D6 Ha BepUIMHE paclIMpeHHbIe, BOPOHKO-
BUIHBIE (PUC. 4).

2. [ToBEpPXHOCTD 'OJIOBBI U ITEPEIHECIIMHKI CEeT-
yaTas, TYEeUKU JOBOJbHO MIKpoKue (puc. 4).

3. lletunku D2 u D4 Ha roJjioBe paclivpeHHEbIE,
BOPOHKOBUIHbIE Ha BepIlIrHe (puc. 3).

4. Tlepeguue 6empa B gucTaabHOU vactu (2/3
IVCTAJIbHOM YacTu 6efpa) ¢ 3—4 paciupeHHbIMY, BO-
POHKOBUIHBIMY Ha BEPUIKHE MeTUHKaMU (pPuC. 5).

5. Illetunku D2 Ha [X Teprute u D1 Ha X Teprure
OpIoIIKa pacIiivpeHbl, BODOHKOBU/HbIE HAa BEPIIUHE
(puc. 10).

B xolle IPOBEIEHHOT0 HAMU HUCCIeLOBaHMS JIN-
yuHKY S. dorsalis, 61T OTMeYeHbl MTPU3HaKU, He
yKazaHHbIe B IUAaTHOCTUYECKOM KJIIOUE, TaKUe Kak
BOPOHKOBUHBIE IIETUHKY Ha [ YJIeHMKe YCUKOB, pac-
TIOJIOXKEHHBIE 110 KPyry meTuHku D3-D7 Ha cpenHe-
CIIMHKE, a TaK)XKe HaJIuure KOJOKOJOBUIHBIX CEHCUJILI
Ha X abgoMUHAJIbHOM TEPrUTe.

I. ®upbepren (G. Vierbergen), mpoBepuB He-
CKOJIBKO BK3eMIIIIPOoB S. dorsalis, a Takxe Mopdo-
Jorudyecku Gau3Kux — Scirtothrips aurantii Faure,
1929, Scirtothrips inermis Priesner, 1933, Scirtothrips
mangiferae Priesner, 1932, — oTMeTUJ IPUCYTCTBUE
9TUX MMPU3HAKOB y UCCIEJLOBAHHBIX HK3EMILJISIPOB
(Vierbergen, 2021, mepcoHalbHOEe OOpalleHUE).
M. VauTika (M. Ulitzka) Takyxe IMOATBEPAMI HAJTUULE
KOJIOKOJIOBUIHBIX CEHCHJLI Ha X a0OMUHAJIbHOM CET-
MEHTE y UMEIOIIMXCS Y HEr0 9K3eMILISIPOB S. aurantii,
cobpaHHBIX Ha ocTpoBe Maspukuii (Ulitzka, 2021,
epcoHalbHOE obpalneHue). BeposTHO, TaKue IIpu-
3HaKU, KaK BODOHKOBUIHbIE 1IeTUHKY Ha 1] ujieHuKe
YCUKOB Y PACIIOJIO’)KeHHBIE I10 KPYTy leTuHKYU D3-D7
Ha CpefHEeCIUHKE, MOTYT ObITh CIIEIIU(DUUHBIMU IS

on his personal specimens of

S. aurantii collected on Mauri-
tius island (Ulitzka, 2021, personal note). Perhaps,
such characteristics as funnelform setae on II seg-
ment of antennae and circle-forming setae D3-D7 on
mesonotum can be specific for the genus Scirtothrips,
and the presence or absence of sense domes on X ab-
dominal tergite can differ in various species of the
same genus. However, these data require addition and
clarification based on the analysis of more compara-
tive material.

When comparing S. dorsalis larvae with larvae of
other morphologically close species, researchers point
out that S. mangiferae larvae have 6 pairs of setae wid-
ened at the apex on pronotum, and only seta D3 simple
and pointed; and S. citri larvae have head and prono-
tum without reticular sculpture; seta D1 on head sim-
ple, pointed; seta D2 on abdominal tergite IX funnel-
form at the apex, middle part of fore femora with only
1 funnelform or split setae; S. aurantii larvae have D1
seta on head widened, funnelform; middle part of fore
femora with 2 funnelform or split setae (Fig. 13), seta
D2 on abdominal tergite IX simple; S. inermis larvae
have fore femora with 1 funnelform seta, seta D2 on
abdominal tergite IX funnelform or simple, seta D1 on
abdominal tergite X simple, pointed [3].

CONCLUSION

The analysis of research papers and personal research
of S. dorsalis larvae morphology have confirmed the
possibility of identifying chilli thrips S. dorsalis at the
stage of the second instar larvae applying morpholo-
gical methods.
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Puc. 11. Cem. Fig. 11. Fam.
Aeolothripidae, ycuk Aeolothripidae, second
nuuuHok II Bo3pacTa, instar larvae antenna,

yBenuueHue B 400 pas  magnification 400x
(choTo B.WN. PoxkuHoi) (photo by V.I. Rozhina)

Puc. 12. Cem. Fig. 12. Fam.
Phlaeothripidae, ycuk Phlaeothripidae, second
nunuuHok II Bo3pacTa, instar larvae antenna,

yBenunueHue B 400 pas  magnification 400x
(choTo B.WN. PoxkuHoi) (photo by V.I. Rozhina)
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U TiepeJHeCcIMHKa 6e3 ceTYaTo! CKYJIbIITYPHI, IETUH-
ka D1 Ha rosioBe mpocrasd, 3a0CTpeHHas, eTuHka D2
Ha IX Teprute 6p0OIIKa BOPOHKOBUAHAS Ha BEPIINHE,
CpeIHss YacThb IepegHux 6e/lep TOJIbKO C 1 BOPOHKO-
BUJHOY MU PaCUIeIIEeHHON MEeTUHKOH; V TUUNHOK
S. aurantii meTrHKa D1 Ha rojioBe pacuupeHHas, Bo-
POHKOBUIHAS, CPENHSIS YacTh IlepefHux 6emep ¢ 2 BO-
POHKOBUJHBIMY WJIU PaCLIEIJIEHHBIMU LETUHKAMU
(puc. 13), merunHka D2 Ha [X Teprute 6pIOIIKa IPOCTas;
Y JIUYUHOK S. inermis iepepHue 6enpa ¢ 1 BOpPOHKOBU -
HOU IIEeTUHKOH, meTuHKa D2 Ha IX TepruTe Gpiomnrka
BOPOHKOBUIHAI WU IIpocTad, meTruHKa D1 Ha X Tep-
ruTe OPIOIIKA IIPOCTasi, 3a0CTpeHHasnt [3].

3AKJ/IIOYEHUE

TakxuM 06pa3oM, Ha OCHOBAHUU aHajJMW3a JUTEpPa-
TYPHBIX JJAHHBIX M COOCTBEHHOTO MCCJEIOBaHUI
MopdosoTumr JUUYNHOK S. dorsalis TIOATBepXKIeHA
BO3MOXXHOCTh UIAEHTU(PUKAIIUY UHIOKUTAKCKOTO
1IBETOUYHOTO Tpurca S. dorsalis Ha cTaguy IUUYNHKY 11
BO3pacTa C MCIIOJb30BaHKEM aHATOMO-MOP(OJIOru-
YEeCKUX METOMOB.

IOng ngeHTuUKauy Heo6X0AUMO MPOBOIUTD
ucciiefoBanug npu ysequdenuu B 400 u 1000 pas
C UMMepCHuel B CBETJIOM IIOJie U He MeHee UeM
B 400 pas c ucrnoab3oBaHueM (Gas30BOTO WIU AUD-
epeHnanbHO-UHTEPGEPEHIIMOHHOTO KOHTPACTA.
BhIzesieHbl OCHOBHBIE ITPU3HAKYU, HEOOXOAUMBIE JIJIs
UAeHTU(GUKAIIMY 9TOTO BUA.

Ha ceromHAIIHUE TeHb u3yyeHrne MopoJIoru-
YEeCKUX CTPYKTYP BUZOB TPUIICOB HA CTAJUU JIMUNH-
KUY, BKJIIOUEHHBIX B IMHBIM KapaHTUHHBIN ITepeueHb
EASC, u pa3zpaboTka METOMOB UX UAEHTUPUKAIINU
SIBJISTIOTCS aKTyaJIbHBIMUY, U TI0O3TOMY TPeOyeTcs mpo-
BeJleHUe TaJbHEeNITUX UCCIeJOBaHUN, KOTOPBIE TTOCTe
pas3paboTKu M anpo6GUPOBAaHUS MOTYT OBITH UCII0JIB30-
BaHBI [IJIS IEPECMOTPA COOTBETCTBYIONIUX METOINYeE-
CKUX PeKOMeHIaIni.
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