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AnHoTaumsa. UYepeey Komcmoka umeem cmamyc
KapanmunHoeo 00vekma edunoeo nepeuns cmpar EAIC.
OCHOBHOUL Nymb pacnpocmpaHerus 8pedH020 0peaHu3ma —
3apaixceHHulil nocadounblli mamepuan naodosslx, dexopa-
MUBHbLX U JIECHbLX KyAbmyp. Jna npedomspaujeHus npo-
HUKHOBEHUS. KAPAHMUHHbLX 8UJ08 4epeey08 8 c80000HbLe
30HbL PD Heobx0dumo nposederie mujamensHo20 00cmMompa
nodKapanmuHHot NpoOyKyul, 6blA6JEHUE KAPAHIMUHHbLX
u O6nuskux 8udos uepseyos, nposedeHue JabOPaMopHO20
uccnedosarus ¢ yeavio onpedeneHus ux 6udosoli npuHad-
JiexcHocmu. B pabome npedcmagieHvl pe3yivmambl MUKpo-
CKONUYECK020 UCCTIe008AHUSL CMPOEHUS OUALHOCIMUYECKUX
cmpyxmyp mena camku Pseudococcus comstocki (Kuwana),
10360AA0UUE OMAUYAIND KAPAHMUHHbLIL 005eKm om O1u3-
KOpOOCMBEHHbLX 81,008 MYy UHUCTILLY YEPBEL08, BbIABNIEMBLY
npu 1a60panopHoOM UCCIe008AHULL.

KoiroueBsle c10Ba. KapanmuHHbli U0, MyUHUCTbLE
uepseybl, JduazHocMuU4ecKue CMpyKmypol, 2pubosudHbvie
Jcesiesvt, JopcaivHas U 6EHMPANbHASL NOBEPXHOCMb mea,
yepapuu, mpybuamuole KHesesvl, MHOL0SHEUCMbLE HENe3bL,
npoceevusarujue nopol, 3a0HUe KOHEYHOCMIL, Ja60panmop-
Hoe ucciedo8arUe, MUKPONPENAPANTbL.

poBefieHME J1abOpaTOPHOTO H-
TOMOJIOTMYECKOTO MCCJiefoBa-
HUS Pas3JINYHBIX BUIOB PaCTHU-
TEJIbHOW TIPOAYKIMU (TTocamod-
HOTO MaTepuajia, TOPLIEUHbIX
KYJIbTYD, IJIOIOB) TTOKA3BIBAET, UTO MYUHUCTBIE Uep-
BEIlbl JIOBOJIPHO YaCTO BCTPEYAlOTCI Ha HaJ3eM-
HBIX YaCTSX PasjUYHbIX KyJabTyp. Yepser] KomcToka
Pseudococcus comstocki (Kuwana) BXoOUT B ENMHBIN IIe-
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of diagnostic
structures of a female
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Unified EAEU List
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Abstract. Comstock mealybug is of quarantine status
under the Unified EAEU List. The infested plant material of
fruit, horticultural and forest crops is the main way by which
the pest is spread. To prevent introduction of quarantine
species of mealybugs to pest free areas of the Russian Fede-
ration it is necessary to carefully inspect regulated products,
detect quarantine and closely related species of mealybugs,
conduct laboratory study for species identification. This
study presents the results of the microscopic examination
of diagnostic structures of the body of a female of Pseudococ-
cus comstocki (Kuwana) that allow to distinguish between a
quarantine object and closely related species of mealybugs
detectable through a laboratory study.

Keywords. Quarantine species, mealybugs, diagnostic
structures, oral-rim tubular ducts, dorsal and ventral body
surface, cerarii, oral-collar tubular ducts, multilocular
pores, translucent pores, hind legs, laboratory study, slides.

aboratory entomological research of different
plant products (plant material, pot plants,
fruits) shows that the mealybugs quite fre-
quently occur on the aerial parts of various
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peuens (EIT) xkapaHTHMHHBIX OOBEKTOB EBpPasuiiCKOTO
SKOHOMMYECKOTro coio3a [4]. UToObl ITPemoTBPaTUTh
MTPOHUKHOBEHNE KapaHTUHHBIX O6BHEKTOB B CBOGOI-
HbI€ 30HbI P®, HE0OXOAMMO MTPOBEEHUE TIIATENbHOTO
JIOCMOTpPa MOAKAPAHTUHHON MPOAYKIIVY, BhISBJICHUE
KapaHTUHHBIX 00bEKTOB U IIPOBeJIeHNEe JIAG0PAaTOPHO-
TO UCCIEeNOBaHMS A1 OTIPEeieIeH S BUOBOI TPUHAT-
JIEXKHOCTY BBISIBJIEHHBIX Y€PBEIIOB, HA OCHOBAHUU pe-
3yJIBTATOB KOTOPOTO ITPUHUMAIOTCSI COOTBETCTBYIOIIE
tuTocanuTapHbie Mepbl. Llenbio HacTOAIIEeH paGoThI
SIBJIIETCS TIOJ[POGHOE MUKPOCKOITMYECKOe WCCIIe0-
BaHUE OCHOBHBIX JUAaTHOCTUYECKUX CTPYKTYP CaMKU
yepBela KOMCTOKa U UX PACIIONIOXKEHUS; ST CTPYKTY-
PBI, a TAK)Ke MX PACIIOJNIOKEHNE TTO3BOJISAIOT OTIUYUTh
KapaHTUHHBIN 00beKT Pseudococcus comstocki (Kuwana)
OT HEKaPAHTUHHBIX BUIOB MyUYHUCTBIX YEPBEIIOB.

MATEPHUAJ 1 METO/JbI

TTompo6HOe n3yyeHme 0COGEHHOCTEN CTPOEHYSI OCHOB-
HBIX IMaTHOCTUYECKUX CTPYKTYP (llepapues, pasand-
HBIX TUTIOB BOCKOOT/AESIOIIUX JKEeJIe3, YUJIEHUKOB YCU-
KOB, aHAJIbHOTI'0 allllapaTa, IPOCBeYNBAOIINX IIOP Ha
3aIHUX KOHEYHOCTSX) CaMKH 4epBelia KoMcToka U ux
PACIIOJIOXKEHUS ITPOBOIUIIOCH C TIOMOIIbI0 MUKPOCKO-
moB Axio Imager A2, Carl Zeiss Microscopy GmbH (ITO
Zen 2.3) ¢ yUeTOM COBPEMEHHBIX TEXHOJOTUN MUKPO-
CKOTIMPOBaHUS.

MarepuajoM IJsg HCCIeLOBAHUSI AUATHOCTU-
YeCKMX CTPYKTYpP caMoK uepBera KomMcToka sBJs-
JIUCh MUKPOIIPernapaThl KOJJEKIMOHHOTO (oHIa
OT'BY «BHUVIKP», a TaK)Ke CIIMPTOBOM GMOJIOrTUeCKUH
MaTepuall caMoK yepBeria KoMcToka, 1106e3H0 ITpeo-
CTaBJIEHHBIN KOJIJIEraMu 6MOJIOTUYECKON T1abopaTo-
puu Y3beKucTaHa.

ABTOPBI IPUAEPKUBATUCH METOJUKY ITPUTOTOB-
JIEHWS MUKPOIIPENapaToOB U3 YEPBEIOB, MOAPOO6HO
U3JI0KEHHOHN BEIYIIUMU KOKIIUA0JIOTaMU 300JI0THYe-
ckoro uHctutyTta (3VUH) PAH E.M. Jlanur u U.A. T'aB-
PUIJIOBBIM-3MMUHBIM B KHUre «dayHa Poccuu u co-
IpeneNbHbIX cTpan», 2014 [1]. YkazaHHas MeTOgUKa
BKJIIOUAET CJIeAYIOIIYe STaTIbI:

1) puxcanus Matepuajia B 96%-M pacTBope 3Ta-
HoJia (MJIU alleTO3TaHOJIE);

2) TepBUYHOE aHATOMUPOBaHUE TeJla CaMKU
B CITMPTE WJIY BOJE JJIsi HAHECEHMS HaJPEe30B Ha TeJIE;

3) mpocBeTienre B 8—10%-M pacTBope IIejo-
yy NaOH uau KOH (mJis 5TOTo TeJio caMKK Harpesa-
10T, HE JOBOZS PACTBOP IO KUITEHUS, B TUTEJIbKEe WU
IpobupKe);

4) BTOPUYHOE aHATOMHPOBaHMeE, BKJIIUAKIIee
yaaJieHre U3 TeJla CAMKY BHYTPEHHUX BKIIIOUEHU;

5) okpacka Tejia CaMKU pacTBOPOM (yKCUHA;

6) IPOTIUThIBAHNE TIPOMEXKYTOUYHOM XKUIKOCTHIO
(rBO3OUYHBIM J160 6€PraMOTOBBIM MaCJIOM);

7) 3aJIMBKA: yaJeHre U3JIUIIKOB Macja 1 IoMe-
IeHe TeJjla CAaMKM B KaHAJICKMU 6ajb3aM, HAKPBITUE
HCCIenyeMOoTo 06pasiia MOKPOBHBIM CTEKJIOM JJIs TI0-
CJIEIIOIIEr0 MUKPOCKOIIMYECKOT'0 NCCIIeIOBAHUS.

Tesla caMOK MYYHUCTBIX YePBEIOB COMEPXaT
GOJIBIIIOE KOJIMUECTBO )KUPOBBIX BKJIIOUEHUH, yaaje-
HYEe KOTOPBIX SIBJISETCS IOCTATOYHO CJIOKHBIM U TPY-
I0oeMKUM mpoiieccoM. OT yMeHUS MPaBUIIbHO YIAJIUTD
BKJIFOUEHUS U3 TeJIa CAMKY YEPBEIla 3aBUCUT KAYECTBO
IIPUTOTOBJIEHHOT'O MUKPOIIPeIapaTa 1 pe3yJIbTaThl UC-
cJIeIOBaHMS.

BoJTbIIyI0 YaCcTh MUKPOIIPEIaPATOB aBTOPHI JIeja-
JIY 10 KJIACCUYECKOY CXeMe POCCUMCKUX KOKITUI0JIOTOB
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Puc. 1. 8-uneHukoBble  Fig. 1. 8-segmented

YCUKM caMKu uepBeua antennae of a female
KomcToka Comstock mealybug
(hoTo H.A. Typsl, (photo by N.A. Gura,

A.B. lUunynuHa) A.V. Shipulin)

crops. Comstock mealybug Pseudococcus comstocki (Ku-
wana) is included in the Unified EAEU List of quarantine
pests [4]. To prevent introduction of quarantine species
of mealybugs to pest free areas of RF it is necessary to
carefully inspect regulated products, detect quarantine
objects and conduct laboratory study for species iden-
tification of mealybugs in order to take relevant phy-
tosanitary measures upon results of the study. The aim
of this study is to conduct a thorough microscopic exa-
mination of the main diagnostic structures of a female
Comstock mealybug and their positon; these structures
and also their position allows to distinguish between
quarantine object Pseudococcus comstocki (Kuwana) and
non-quarantine species of mealybugs.

MATERIAL AND METHODS

A thorough study of morphological characters of the
main diagnostic structures (cerarii, different types of
wax ducts, antennal segments, anal apparatus, trans-
lucent pores on hind legs) of a female Comstock mealy-
bug and their position was conducted using the mic-
roscopes Axio Imager A2 and Carl Zeiss Microscopy
GmbH (Zen 2.3) with paying special attention to mo-
dern microscopy technologies.

Slides from the collection bank of the FGBU
“VNIIKR” and biological material of female Comstock
mealybugs, preserved with ethanol and kindly provid-
ed by our colleagues from a biological laboratory in Uz-
bekistan, were used as materials to study the diagnostic
structures of female Comstock mealybugs.

The authors followed the slide mounting techniques
described in detail by the leading coccidologists of the
Zoological Institute of the Russian Academy of Scien-
ces (ZIN) RAN E.M. Danzig and I.A. Gavrilov-Zimin in
the book “Fauna of Russia and neighbouring countries”,
2014 [1]. The said techniques include the following steps:

1) fixation of specimen in 96% EtOH (or acetone-
ethanol);

dutocaHutapus. KapaHtuH pactenunii = 18

Puc. 2. Uepapuu camkm yepBeua Komctoka  Fig. 2. Cerarii of a female Comstock mealybug

(choTo H.A. l'ypsl, A.B. LUunynuHa):

(photo by N.A. Gura, A.V. Shipulin):

a — roJIOBHOM Liepapwuii C TPEMS WUNaMu; a - cerarius on head with three setae;

b — uepapwii c gByMsa Wwmunamm

Puc. 3. AHanbHbIN Lepapuit caMku YepseL,a KoMcToka:
a — CTpOeHMe aHasIbHOW TPY6GKU M aHaNbHbIX Lepapui
caMku yepseua Koctoka,;

b — XMTUHU3NPOBaHHAsA NNACTMHKA aHaNbHOTO Liepapus ¢ AByMs
KOHYCOBUAHBIMU LUMMAMU B OKPYXEHUUN TPEXbAUYEUCTbIX XKene3
(choTo H.A. l'ypsl, A.B. LUunynuHa)

HJannur E.M. u l'aBpusioBa-3uMuHa U.A., a ipu npu-
TrOTOBJIEHUY HEGOJBIION YaCTU MUKPOITPEIIapaToB,
SIBJISTIOIIUXCS DKCIIEPUMEHTAIbHBIMY, ObLIN BHECEHBI
IBe cliefyioye MOauMUKaIINHU.

1. [1pu npoBemeHUU 3-ro 3Tarla — IPOCBETIIEHUSA
Teja caMku B 8—10%-M pacTBOpeE 11eJI0UU — B 1IeJI0Yb
O6b1IM Jo6GaBJIeHBl 1—-2 KaIlJid MOIOIIETO CPeICTBa,
BKJIIOUAOIIEro B cocTaB [1AB (ITOBEpXHOCTHO-aK-
THUBHBIE BEIEeCTBA), C IIeJIbI0 PACTBOPEHUS KU POBBIX
BKJIIOUEHUU. Pe3yibTaT 0Ka3aJics IOJIOKUTEIbHBIM.
KauecTBO TOTaJILHOIO IIpernapara U3 CaMKU 4yepBelia
0Ka3aJjioCh XOPOIIWM, XKMPOBbIe BKIKUYEHNUS IIPaKTH-
YeCKU MOJHOCThIO PACTBOPUIINCH U ObLIY JIETKO y/a-
JIEHBI, YTO [103BOJIMJIO PACCMOTPETH BCE JUATHOCTUYE-
CKMe MPU3HaKU CAMKU.

2. [Ipu nipoBezeHuu 5-1o arama — «OKpacka Teja
CaMKM» — OKpalllMBaHUe IPOBOAMIIOCH «PYKOPLIMHOM»,
QHTUCENTUYECKUM IIpernapaToM, JIETKO JOCTYIIHBIM

b — cerarius with two setae

Fig. 3. Anal cerarius of a female Comstock mealybug:
a - structure of anal tube and anal cerarii

of a female Comstock mealybug;

b - chitinized lobe of anal cerarius with two conical
setae with attached trilocular pores

(photo by N.A. Gura, A.V. Shipulin)

2) primary dissection of body in alcohol or water
to make incisions on the body;

3) clearing body contents in 8-10% solution of
NaOH or KOH (heat the solution with a body until boi-
ling in a bowl or tube);

4) secondary dissection to remove body contents;

5) staining body with fuchsin-based solution;

6) oiling in decant liquid (clove or bergamot oil);

7) placing with balsam: removing excess oil, plac-
ing body into the Canada balsam, placing coverslip over
specimen for future microscopic study.

Bodies of female mealybugs contain numerous
fatty tissues which make it time-consuming and very
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Puc. 4. AHanbHbI annapat  Fig. 4. Anal area of a female
caMku yepBeua KomcTtoka Comstock mealybug

(choTo H.A. Typol, (photo by N.A. Gura,

A.B. lUunynuHa) A.V. Shipulin)

Puc. 6. TpnboBuaHbIe Xenesbl Fig. 6. Oral-rim ducts on

Ha [opcasnbHOM MOBEPXHOCTU the dorsal body surface of a
Tena caMku yepBeua Komctoka female Comstock mealybug
(choto H.A. Typbl, (photo by N.A. Gura,

A.B. lUunynuHa) A.V. Shipulin)

Puc. 5. KpynHble Tpybuatblie Fig. 5. Large tubular ducts
»Kenesbl Ha A,OPCaNbHON on the dorsal body surface
noBepxHocTu caMku vyepBeua of a female Comstock
KomcToka (choto H.A. Typbl, mealybug (photo by N.A. Gura,
A.B. lUunynuHa) A.V. Shipulin)

U comeprKaiuM (pyKCrH. Pe3ylbTaT Takyke GbLI IT0JI0-
JKATEbHBIM: OKpalTBaHUe JUATHOCTUUECKUX CTPYK-
TYP IPOILIO 6BICTPO ¥ PABHOMEPHO.

B manpHeNIeM MCCIENOBaHUS M0 pa3paboTke
OINITUMAaJIbHBIX METOOB IMPOCBETIEHUS U OKpallu-
BaHUS MUKPOIIPEIIapaTOB M3 MYyUYHUCTHIX YEPBEIIOB
OyILyT ITPOJI0JIKEHBI, TTOCKOJIBKY JJADOPaTOPHOE HCcCie-
JIOBaHME BBISIBJIEHHBIX 06pa3110B HACEKOMBIX YaCTO
OTPAHUYEHO TI0 BpeMeHU U TpebyeT YMeHUs IPUro-
TOBJIEHVS KaueCTBEHHBIX MUKPOIIPEIapaTOB JIJIs T0-
JIyYeHUS JOCTOBEPHOT'O PE3YJIbTATa UCCIEJOBAHUS.

TocemyroImM STarloM HaCTOSIIIETO UCCIIeIOBAHUS
CTaJIo TIOMEIIeHNE Ha MTPeIMETHOE CTEKJIO TEJT CaMOK
YepPBELIOB JOPCAJIbHOMN 1 BEHTPAJIbHOIM ITOBEPXHOCTSIMU
TeJia i1 60J1ee OIPOGHOTO U3yYeHUS TAKUX OCHOBHBIX
IMATrHOCTUYECKUX CTPYKTYP, KaK KOJIMYECTBO IIepapu-
€B, pa3Mepbl ¥ MECTOPACITOJIOXKEHYE PA3IMUHBIX TUTIOB
BOCKOBBIX JKeJie3 (rpUOOBUAHBIX, TPYOUATHIX, TPOCTHIX
IUCKOBU/IHBIX, MHOTOSTYENCTHIX), HAJTUUKE WU OTCYT-
CTBUE ITPOCBEUMNBAIOIIKX [TOP Ha 33 JHUX KOHEUHOCTSIX,
CTPOEHVE aHAJILHOTO LIepapusi v APYTHE.

Puc. 7. TpuboBupHas
enesa B obnactu uepapua  in cerarius area

Fig. 7. Oral-rim duct

(choTo H.A. Typbl, (photo by N.A. Gura,
A.B. lUunynuHa) A.V. Shipulin)

difficult to remove. Quality of a prepared microscopic
slide and the result of the study depend on how skill-
fully fatty tissues have been removed from the body.

Most of the slides the authors prepared according
to a conventional scheme developed by the Russian
coccidologists Danzig E.M. and Gavrilov-Zimin I.A. The
following two modifications were added while prepar-
ing some experimental slides.

During the 3" step — clearing body contents in
8-10% solution of NaOH or KOH, 1-2 drops of deter-
gent, containing a surface-active agent (SAA) in order to
dissolve fatty tissues were added. The result turned out
to be positive. The quality of the whole mount turned
out to be fine, fatty tissues were almost dissolved and
easily removed which enabled to examine all the diag-
nostic characters of the female.
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Puc. 8. KpynHble n Menkue Tpybuatbie Fig. 8. Large and small tubular ducts
JKenesbl C KOPOTKUM Y3KMM BOPOTHUUYKOM  with short narrow collar
(photo by N.A. Gura, A.V. Shipulin) According to the world’s practice identifi-

(choto H.A. Typel, A.B. LUunynuHa)

PE3VJIBTATBI UCCJIEJJOBAHUN
N OBCYXJIEHUA

B MUPOBOII MpaKTUKe UAeHTU(DUKAIINST MYUYHUCTHIX
YepBEeIlOB Yallle BCEro MMPOBOJUTCS Ha OCHOBAHUU
pesyabTaTOB MUKPOCKOMIMYECKOTO MCCIeN0BaHUs
IUaTHOCTUYECKUX CTPYKTYp Teja caMKu. CaMIbl
YepBeIlOB OUEHb HEJO0JITOBEYHBI, II09TOMY OIIpefie-
JINTEJIbHBIE KJII0UN 3aPYyOEKHbBIX U POCCUNUCKUX KOK-
IIUZ0JIOTOB IMOCTPOEHBI HA OMMUCAHUU
IUarHOCTUYECKUX IMPU3HAKOB CaMOK
C NIPUBEEHUEM CXEM CTPOEHUS Teja
¥ yKa3aHUEM OCHOBHBIX IMarHOCTUYECKUX
CTPYKTYP[2, 3, 5, 6, 7, 8]. MBI ITIOCTapanuch
MIPeNCTaBUTh MO POGHBIN UIITFOCTPATUB-
HBIM MaTepuaJ MUKPOCKOITMYECKOTO HC-
CJIe0OBaHUS C IMOCJIeN0BATENbHBIM OIIU-
CaHMEM KakIOW M3 JUarHOCTUUYECKUX
CTPYKTYD, PACIIOJIO’KEHHBIX HA BEHTPAJIb-
HO¥ ¥ IOpCaJIbHOM ITOBEPXHOCTSIX TeJa,
U X OTJINUYUTEbHBIX 0COOEHHOCTEHN.

Pe3ynomamot MUKpoCKoOnu4ecKo2o
uccnedoB8aHust 0CHOBHBIX
duazHoCcmMuYecKux cmpyKmyp
dopcatbHoll NOBEPXHOCIMU MENA CAMKU
yepeeya Komecmoxa

Ycuku

VYeuky caMKH 8-4JIeHUKOBBIE (puc. 1).

Lepapuu

llepapuu — napHbIe CTPYKTYPEHL, pac-
TIOJIOXKEHHBIE T10 Kpal Teja CaMKU 4dep-
Bela. Y caMku yepBena Komcroka 17 map

Lepapues. llepapuu COCTOAT U3 IIUIIOB, Puc. 9. KpynHbie Tpy6uatble
KOTOpPbI€ ABJISAIOTCS HAPY>XHBIMU IIPOTO-  yene3bl BAOJb Kpas Tena

IIbl TPEXBAYEUCTDBIX XeJie3, UMEeIIInuX
TpeyroJbHyo QopMy. ¥ caMKu 4epBelia
KoMcToKa 60IBIIMHCTBO 1Iepapues C BY-
M4 IIUIIaMU, TOJIOBHbBIE Liepapuu C TpeMsia
mumnamu (puc. 2).

During the 5th step — “staining body of
a female” with “Fukortsin”, easily available
antiseptic containing fuchsin. The result
also turned out to be positive: staining of
diagnostic structures was quick and even.

In the future studies in order to deve-
lop optimal methods of clearing and stain-
ing of microscopic slides of mealybugs will
continue as laboratory studies of detected
insect specimens require more time and
skill to prepare quality microscopic slides
and receive a valid result.

Further step of this study was to place
the dorsal and ventral sides of female
mealybugs on a slide in order to examine
in detail the primary diagnostic structures
such as number of cerarii, size and posi-
tion of different types of wax ducts (Oral-
rim ducts, tubular ducts, simple discoidal
pores, multilocular pores), presence and
absence of translucent pores on hind legs,
morphology of anal cerarius and etc.

RESULTS AND DISCUSSION

cation of mealybugs often requires a mi-

croscopic study of diagnostic structures
of slide-mounted females. Male mealybugs cannot last
long during the microscopic study, therefore foreign and
Russian coccidologists’ identification keys for mealy-
bugs are based on the diagnostic characters of females
including body morphology schemes and primary di-
agnostic structures [2, 3, 5, 6, 7, 8]. We tried to present
a detailed illustrative material for a microscopic study
providing a subsequent description of each diagnostic

Fig. 9. Large tubular ducts
along body margin
KaMU BOCKOOTZAEJAILUX XeJie3, U Tpym-  (choto H.A. l'ypel, A.B. LUunynuHa)  (photo by N.A. Gura, A.V. Shipulin)
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Puc. 10. Menkue Tpybuatble Fig. 10. Small tubular ducts
>Kenesbl Ha cTepHuTax 6prowka  on abdominal sternites
(choto H.A. Typel, A.B. (photo by N.A. Gura,
LWnnynuHa) A.V. Shipulin)

AHaJIBHBIH Liepapuii

O6osHauaeTcsa kak C18, coryiacHO 0003HAUYEHUAM
poccuiickux Koknunoaoros 3VIH PAH. B ero cocraB
BXOZSAT JIBA IMUIIA, IJIOTHAS T'PYIINA TPEXBIUYEUCTHIX
JKeJies, PacIlojIoKEeHHBIX Ha IMUPOKOY CKIEPOTU3UPO-
BaHHOU MJIacTUHKe. PazMep MJIaCTUHKY CXOZEH C pas-
MEPOM aHaJbHOI'0 KOJIbIa (PUC. 3).

AHaJIBHBIH anmapar

AHaJlbHBIN anmapaT caMku udepBelia KomcTo-
Ka IIOJIHOIIeHHbIN. COCTOUT M3 MJIOCKOTO XUTUHOBO-
T'0 KOJIbIIA, PACIIOJIOXKEHHOTO BOKPYT
aHaAJIbHOTO OTBEPCTUS, OJHOTO BHY-
TPEHHETO PSZa OKPYTJIbIX UJIU OBaJIb-
HBIX TIOP, OLHOTO HAPYXHOTO pPsaa
MUKPOIIUIIMKOB U IIECTU LETHUHOK,
KOTOpBIE AJMHHEE aHAJbHOTO KOJIbIla
(puc. 4).

TpyGuaThbIe »KeJjie3bl

Ha mopcaibHOM IMOBEPXHOCTU
TeJla caMKu 4yepBera KoMcToka nme-
I0TCSl KPYIHBIE TpyOGUuaThie XKeJie3bl
C KOPOTKUM Y3KUM BOPOTHUYKOM Ge3
aCCOUMMPOBAHHBIX TPOCTBHIX IIOP.
JKesesbl pacmojiaralTcs TPyIraMu
BOJIM3M 1lepapreB U eIUHUYHO BCTpe-
YaTCcsa B MeIUaJIbHOM 30HE TEPTUTOB
(puc. 5).

I'puGoBUAHBIE XKeJie3bl

UepBelbl, BXOAAIIME B TPYHNOY
poza Pseudococcus, K KOTOPOM OTHO-
cuTca u dyepBeln KoMCToKa, UMEIOT
XapaKTepHble TPUOOBUIHBIE JKeJIe3bl.
9TU KeJie3bl OTHOCATCS K [UJIUHIPU-
YEeCKUM JKeJjie3aM M BXOJSAT B IPYIIITY
TPyOUaThIX JKeJie3 C BOPOTHUUYKAMU.

CBoe HasBaHUe FPUCOBU/HBIE KENE3B  pyc. 11. [puBOBUAHbIE Xenesbl Ha

structure located on the dorsal and ventral body surfac-
es, and their distinctive features.

Results of the microscopic study of primary diagnostic
structures of the dorsal body surface of a female
Comstock mealybug

Antennae

Antennae with 8 segments (Fig. 1).

Cerarii

Cerarii are paired structures surrounding the
body margin of a female mealybug. A female Comstock
mealybug has 17 pairs of cerarii. Cerarii possess se-
tae serving as external wax ducts, and a group of trian-
gular-shaped trilocular ducts. Most cerarii of a female
Comstock mealybug have two setae, cerarii on head
have three setae (Fig. 2).

Anal cerarius

Anal cerarius is indicated as C18 according to no-
tation of the Russian coccidologists from ZIN RAN. It
comprises of two setae, cluster of trilocular ducts si-
tuated on a wide sclerotized lobe similar in size to the
anal ring (Fig. 3).

Anal area

The anal area of a female Comstock mealybug is
complete. It consists of a flat chitinized anal ring sur-
rounding anus with one inner row of circular or oval
pores, one outer row of spinulae and six setae longer
than the anal ring (Fig. 4).

Oral-collar tubular ducts

Large tubular ducts with short narrow collar without
associated simple pores are present on the dorsal body
surface of a female of Comstock mealybug. The ducts are
found in groups near cerarii and are sparsely present in
the medial zone of tergites (Fig. 5).

Fig. 11. Oral-rim ducts on ventral

TIOJIyYMJIY U3-32 (POPMBI BOPOTHUY-  BeHTpasbHOM NOBEPXHOCTM rofloBorpyan  surface of cephalothorax

Ka, HaIIOMUHAIOUIero MJanky rpuba  (porto H.A. M'ypebl, A.B. LLnnynuHa)

¥ OTXOMAIIETr0 OT IMPOTOKa BOCKOOT-
Iensgouleil xeesbl. Y caMKU dYepBe-
11a KoMcToka rpu6GoBU/HbBIE XKEJIE3bI
MIPUMEPHO OJJHOTO pasMepa 1 pacro-
JIOKEHBI eIUHUYHO Ha JOPCaJbHOMI

(photo by N.A. Gura, A.V. Shipulin)
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[TOBEPXHOCTH TeJia B6IM3Y Liepapres U B MeLUaIbHON
30He TEPTUTOB (puc. 6—7).

Pe3ynvmamot MUKPOCKONUYECKO020 UCCE06AHUS
O0CHOBHBIX JUAZHOCMUYECKUX CIMPYKMYD
B8EHMPAJILHOT NOBEPXHOCIU MEIA CAMKU
uepseua Komcmora

Tpyo6uaThbIe KeJIe3bl

TpyGuaThie KeJe3bl C KOPOTKUM Y3KUM BOPOT-
HUYKOM, PACIIOJIOXKeHHbIe Ha BEHTPAJIbHOM IIOBEPXHO-
CTH TeJia, IBYX pasMepoB: KPYIIHbIe 1 MeJiKue (puc. 8).

KpymHbie Tpy6UuaThie JKejie3bl C KOPOTKUM Y3KUM
BOPOTHUYKOM 06pasyioT MOJOCY BAOJb Kpas BeH-
TPaJbHOM OBEPXHOCTH TEJA, EMUHUYHO BCTPEUAIOTCS
U Ha CTepHUTaxX Opromka (puc. 9).

Menkue TpybuaThie )KeJe3bl C KOPOTKUM Y3KUM
BOPOTHUYKOM 06pasylT IOMepeuHble PSAAbI 1 MOJIO-
ChI Ha CTEPHUTAX GPIOIIKA ¥ eAUHUYHO BCTPEUAOTCS
B MeIMaJIbHOM 30He TosoBOTpyau (puc. 10).

I'puGOBUIHBIE KEJIE3BI

JKeJies3sl MPUMEPHO OJTHOTO Pa3Mepa, CXOLHBI 110
pasmepy ¢ TpUBOBUAHBIMY JKeJIe3aMU, PACIION0XKEH-
HBIMU Ha JOPCAJbHOM IMOBEPXHOCTHU Tejla caMKu. Ha
BEHTPAJIbHOM ITOBEPXHOCTH TeJia rPUOOBULHBIE XKeJle-
3bI PACIIOJIOXKEHBI BAOJIb Kpasd BEHTPAIbHOU ITIOBEPX-
HoCTH rojioporpyau (puc. 11).

MHOrosg4erCcThIe KejIe3bl

Camka yepsena KoMcToka OTKJIagbIBaeT giflia
B IN1€BOI MeIIOK (OBMCAK), TO3TOMY MHOTOSTUYEVICThIE
JKeJIe3bl ¥ 9TOT'0 BUJIA XOPOIUIO Pa3BUTHI U 06Pa3yOT
IIOTIIepeYvHbIe PSAbI Ha BCEX CTEPHUTAX OPIOIIKA U -
HUYHO Ha CTEPHUTAX roJoBOrpynu. Kaxmas MHOTOS-
yewncTas Xejiesa UMeeT ONHY IeHTPaJbHYI0 TUehKy
u 10 epudepuyueckux sueek (puc. 12).

IIpocBeurBaOIIHE MOPHI HA 3aJJHUX KOHEUHO-
CTAX caMKH yepBelnia KomcToka

[TpocBeunBaIKe I0Pbl — JUCKOBUIHbBIE OTBEP-
CTHUS, PACIIOJIOKEHHbBIE Ha 3aJTHUX KOHEUHOCTSIX CaMOK
MYYHUCTBIX YEPBEI[OB.

Puc. 12. CtepHuUTbI 6piowwka
Tena caMku vyepBeua KomcToka of a female Comstock

Fig. 12. Abdominal sternites

C MHOFOYMC/IEHHbIMMU mealybug with numerous
MHOroSYEeNCTbIMU Kene3aMu multilocular pores (photo by
(choTo H.A. l'ypel, A.B. lUunynuHa) N.A. Gura, A.V. Shipulin)

Oral-rim tubular ducts

Mealybugs of the genus Pseudococcus to which
Comstock mealybug also relates to, possess distinc-
tive oral-rim tubular ducts. These ducts relate to the
tubular ducts included in the group of collar tubular
ducts. Their name originates from the shape of the col-
lar resembling a cap of fungus extended away from the
wax duct. Oral-rim tubular ducts of a female Comstock
mealybug are about the same size and sparsely present
on the dorsal body surface adjacent to cerarii and in the
medial zone of tergites (Fig. 6-7).

Results of the microscopic study of primary diagnostic
structures of the ventral body surface of a female
Comstock mealybug

Oral-collar tubular ducts

Tubular ducts with short narrow collar situated on
the ventral body surface of two sizes: large and small
(Fig. 8).

Large tubular ducts with short narrow collar form-
ing a marginal band along the ventral body surface,
sparsely present on abdominal sternites (Fig. 9).

Small tubular ducts with short narrow collar form
transverse rows and bands on abdominal sternites and
sparsely present in the medial zone of cephalothorax
(Fig. 10).

Oral-rim tubular ducts

The ducts are approximately the same size, simi-
lar in size to the Oral-rim ducts situated on the dorsal
body surface of a female. Oral-rim ducts on the ventral
body surface are situated along the margin of the ven-
tral surface of cephalothorax (Fig. 11).

Multilocular ducts

The adult female of Comstock mealybug lays eggs
in an ovisac therefore this species has very developed
multilocular ducts that form transverse rows on all ab-
dominal sternites and are sparsely present on cephalo-
thorax sternites. Each multilocular duct has one central
loculus and 10 peripheral loculi (Fig. 12).

Puc. 13. MpocBeuunBatoLmne Fig. 13. Translucent pores
nopbl Ha Ta3uke, 6egpe n roneHn  on hind coxa, femur, tibia
3a[HUX KOHEYHOCTEN CaMKM of a female Comstock
uepBeua KomcTtoka mealybug (photo by
(choTo H.A. T'ypbl, A.B. LUnnynuHa) N.A. Gura, A.V. Shipulin)
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Ilng caMKky yepBeria KoMCTOKA OTJIMYUTENIbHBIM
MIPU3HAKOM SABJIETCH UX HAJIMUKe Ha Ta3UKaX 3aJHUX
KOHEUYHOCTEeH, B OT/INYKe OT OJIM3KUX BUIOB, ¥ KOTO-
PBIX POCBEUMBAIOIIYE IIOPBI OTCYTCTBYIOT HA Ta3MUKaX,
a UMEKTC TOJIbKO Ha 6epax v TojeHax. [IpocBeyun-
BaloIIKe ITOPHI y caMKK YyepBerja KoMcToka MHOTOYHC-
JIEHHBIE ¥ ITPUCYTCTBYIOT Ha TasuKe, Gefipe U roJIeHU
3aIHUX KOHeUHocTeH (puc. 13).

BbIBO/IbI

B x0/le TPOBEIEHHOTO MUKPOCKOITUYECKOTO UCCIie-
JIOBaHUS 0COOEHHOCTEN CTPOEHUS AUArHOCTUYECKUX
CTPYKTYp Tejla caMKu uepBella KoMcTOKa, pacroJo-
JKEHHBIX Ha BEHTPAJIbHOU 1 JOPCAJIbHON ITOBEPXHO-
CTSAX, TIOJIyYEeH WJIIOCTPATUBHBIA CPaBHUTEJIbHBIN
MaTepua, KOTOPBIHM IT03BOJISIET BRIABIATH MOPdOJIO-
TUYECKUM METOZOM OTJIUUUTETbHbIE TPU3HAKYA CAMKH
yepBelia KOMCTOKa, UMEIOIIETO CTaTyC KapaHTUHHOTO
00BbEKTA.

JlaHHasd CTaThsl UMEET MPAKTUUECKOe 3HAUEHWE
IJsT COTPYOHWKOB HCITBITATEJbHBIX JabopaTopuii
B 06J1aCTV KapaHTWHA PACTEHU, TIPOBOAANINUX SHTO-
MOJIOTUYECKYE UCCIeJOBAHYS Ha BhIIBJIEHNE KapaH-
TUHHBIX BUJIOB MYUYHMCTBIX YEPBEIOB, a TaKXKe [IJIs
CIIEIMAIUCTOB B 00JIACTY 3al[UThI PACTEHU.
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Translucent pores on hind legs of a female Com-
stock mealybug

Translucent pores are disc pores located on hind
legs of mealybug females.

Presence of translucent pores on hind coxae is a
distinctive feature of a female Comstock mealybug un-
like closely related species that do not possess translu-
cent pores on coxae but only on femurs and tibiae. Fe-
male Comstock mealybugs have numerous translucent
pores on hind coxa, femur and tibia (Fig. 13).

CONCLUSION

Ilustrative comparative material obtained from this
microscopic study of the morphological characters of
diagnostic structures of a female Comstock mealybug
situated on the dorsal and ventral surfaces, allows, by
using a morphological method, to identify distinctive
features of a female Comstock mealybug that is of qua-
rantine status.

This article has a practical importance for the staff
of plant quarantine testing laboratories who carry out
entomological research in order to identify quarantine
species of mealybugs, as well as for the plant protec-
tion specialists.
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AuHOTanMda. B cmamobe npedcmasiensl obuiue cee-
JdeHus 0 npoucxoNcoeHuu, MaKcoHoOMul, 6UoI02UL, 2e02pa-
Puueckom pacnpocmpaHeHul U 0CHO8HbLX memodax dua-
2HOCMUKU 6030y0umens 6aKmepuaibHOl NAMHUCIOCMU
ysemuoti kanycmol — Pseudomonas syringae pv. maculicola
(McCulloch) Young et al. Bo36ydumesi 6aKxmepuanbHol nam-
HUCMOCMU 8KJII0YEH 8 CNUCOK BPEOHBLX OP2AHUZMO8, UMEH)-
wux KaparmunHoe snadenue ong Kumas, U3pauns, Eeunma
u Mexcuxu. Ha base nabopamopuu 6axmepuosioeu Hcnoi-
mamenvHo20 Jabopamoproeo yeumpa ®OIBY «BHUHKP»
OvLu nposedersl uccnedosanus 06pa3y08 panca, Komopvle
NONy4eHbl U3 MEeCM BblPAUUBAHUS IKCTIOPMHBLX CEMSH,
npedHa3HAYeHHbLX MOJIbKO0 0119 nepepabomiu. MoHumopuHe
pacnpocmpanerus 8pedHo20 0peaHU3Ma HA Meppumopul
P® nposoduics 8 HeKOMOPvLY pecuorax JlanbHes0cmo4H020
u Cubupcroeo giedepanvHulx 0Kpy208. JuaeHocmuKy 06pas-
1408 862eMAMUBHBLY YaACEll Panca 0CyuLeCmaeaiu Memooa-
MU KAK KJACCUHECKUMU MUKPOOUONO2UYECKUMU, MAK U MO-
JIEKYNSIPHO-2CHETMUYECKUMU.

KiroueBsble cJI0Ba. FaKmMepuaivHas RAMHUCIOCTDb
ysemHoii xanycmol, Pseudomonas syringae pv. maculicola,
JKCnopm, panc, MOHUMOPUHe, J1ab0pamopHoe ucciedosa-
HUe, MUKPOOUON02UUECKUL NOCEB, CEKBEHUPOBAHIE.
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YCJIOBUSIX Pa3BUTHS PBIHOYHBIX OTHO-
menuii Poccutickoit ®emepaniuu ¢ Ku-
Tarickoi HapomHo# Pecmy6yimKkotii B va-
CTH SKCIIOPTa 3€PHOBOM MPOAYKITUU,
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Abstract. The article presents general information
about the origin, taxonomy, biology, geographical distribu-
tion and the main diagnostic methods of bacterial leaf spot of
cabbage Pseudomonas syringae pv. maculicola (McCulloch)
Young et al. Bacterial leaf spot of cabbage is included in the
list of pests of quarantine importance for China, Israel, Egypt
and Mexico. The bacteriology laboratory of the Testing La-
boratory Center of FGBU “VNIIKR” analyzed rape samples,
obtained from the places where export seeds intended only
for processing are cultivated. Pest spread on the territory
of Russia was monitored in some regions of the Far Eastern
and Siberian Federal Districts. Samples of vegetative parts of
rape were diagnosed by classical microbiological and mole-
cular genetic techniques.
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INTRODUCTION

n the conditions of development of market re-
lations between the Russian Federation and the
People’s Republic of China in terms of export of
== grain products, corn, soybean, rice and rape,
compliance of plant production areas with phy-
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