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AHHOTAUUA. B pabome npedcmasier 0630p Jumepa-
MYPHBLY JAHHbLX N0 2e02PAPUUECKUM NONYALUUIM Mabay-
Holl benoxpovliky Bemisia tabaci Genn. no pe3yn»mamam
Monexkynapuot  duaenocmuiuy. [Iposederno ucciedosanue
MOPPONI02UYECKOTl UBMEHYUBOCTIU OUOMUN08 MabayHOl
benoxpoliku. Hacmoswas paboma moxcen Obimb UCNOJIb-
308aHA CNEYUANUCTNAMU JIAOOPAMOPUL, 0CYUECTBAIIOULUX
uccnedosanus 8 00JaCMi KAPAHMUHG PACEHUL, 8 Kaue-
cmee cnpasouHol UHPOPMAUUL, G MAKHKE MOXem Obimb
UCTIONIb306AHA O/ MOHUMOPUH2A NONYAAYUL MabauHol be-
JLOKPLLIIKIL.

KiroueBsle cioBa. TabauHas 6enokpulaxa, mMopgho-
J0eudeckas udeHmugurxayus, seozpaguueciue nonyaiyul
(buomunsy), knada, cpedneasuameras NONYAAYUSL.

BBEJEHUE

abaunHas 6eJIOKPLLIKA Bemisia tabaci

BXOIUT B crircok 100 omacHbIX UH-

BA3MOHHBIX BUIOB KaK BPEIUTEND

CEJIbCKOXO3IMCTBEHHBIX  KYJIBTYD

U TIEPEHOCYMK BHUPYCOB B COBpeE-
MEHHBIX BBICOKOMHTEHCUBHBIX arPOIEH03aX OTKPBITO-
TO 1 3aKPBITOTO rpyHTa [18].

VIMaro u IUYMHKY JAHHOTO BUIA IIUTAIOTCSI CO-
KOM (DJIODMBI U TIEPEHOCIT MHOTOUMCIIEHHBIE BUPYCHI,
a TaKoKe IBJISI0TCS eIVHCTBEeHHBIM IIePEeHOCUNKOM be-
romoBupycoB (cemerictBo Geminiviridae). Bpenutenb
SIBJIIETCS IMUPOKKM TT0JIM(HAroM 1 OBICTPO IIPHO6peTaeT
PE3UCTEHTHOCTD K HOBBIM IIECTUIIMIAM.

TabauHoil 6EJIOKPLIIKE CBOMCTBEHHA CJIOXKHAM
CTPYKTypa reorpaguueckux MOpPQOJIOTUIECKN He-
Pa3IMYMMBIX, OLHAKO Pa3andyalou[uxcd 61MoJorude-
CKUX [IapaMeTPOB, TAKMX KaK MHBA3UBHOCTD (CII0CO6-
HOCTB JIETKO aKKJIMMaTHU3MPOBAaTbCA B HOBBIX MECTaX
06UTaHUA), TIIIOLOBUTOCTD, CIIOCOGHOCTD K ITEPEHOCY
BUPYCOB.
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Abstract. The paper presents a review of literature data
on geographical populations of silverleaf whitefly Bemisia
tabaci Genn. based on the results of molecular diagnostics.
The study of morphological variability of silverleaf whitefly
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quarantine, as reference information, and can also be used to
monitor populations of silverleaf whitefly.
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INTRODUCTION

he silverleaf whitefly (Bemisia tabaci) is includ-
ed in the list of 100 dangerous invasive spe-
cies as a pest of agricultural crops and a vector
of viruses in modern high-intensity agroceno-
sis of open and glass-covered ground [18].

Imago and larvae of this species feed on the juice
of the phloem and transmit numerous viruses, and are
the only vector of begomoviruses (Geminiviridae fami-
ly). The pest is highly polyphagous and quickly becomes
resistant to new pesticides.

The silverleaf whitefly is characterized by a com-
plex structure of morphologically indistinguishable geo-
graphical but biologically different parameters, such as
invasiveness (ability to easily acclimatize to new habi-
tats), fertility, ability to transmit viruses.
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Fig. 1. Width of wax fringes (AW) and tracheal trunk (TF)
of Q and B biotypes.

CneBa — nepefHsia BockoBasi 6axpoMKa v CTBON On the left — anterior wax fringe and frontal trachea’s trunk
nepepHew Tpaxeu 6uotuna B, cnpasa — 6uotnna Q  of B-biotype, on the right — anterior wax fringe and frontal trachea’s
(photo: [14]) trunk of Q-biotype (photo: [14])

B cuiy reorpaduueckoil 61M30CTH U TTepeMeliie-
HUS Yepes3 IPpaHuIly 3HAYUTEJIbHOr0 TTOTOKA JIIJeH
¥ TOBapPHOU MPOAYKIINY, KOTOPbIE CITOCOOCTBYIOT pac-
MIPOCTPAHEHUI0 BPEIUTENS, 0COObIN MHTePeC Mpej-
CTaBJISIET UCCIIEZIOBAHME CPEAHEA3UATCKOM TIOTY AT
TabauHol 6EJTOKPBITKY, KaK CaMOU CEBEPHOU a3naTCKON
TTOTIYJIAIIY B OTKPBITOM TPYHTE.

KPATKUI OYEPK CTPYKTYPBI
TEOTPA®UNYECKUX MMONYJIAIUN
TABAYHOMU BEJIOKPBLIIKU BEMISIA TABACI

Mopdonorug ncepnonynapusa Bemisia tabaci Ype3Bbl-
JalHo BapurabesbHa 1 B HANOOJIbIIEeH CTeIIeH) 3aBUCUT
OT PACTEeHUA-X03IMHA, B YACTHOCTH, OT OIIYIIEHHOCTH
€T0 JIUCThEB. B pesynbTaTe BU/, IUATHOCTUKA KOTOPOTO
IIPOBOAWTCS 10 MOP(OJIOTMYECKIM IIPH3HAKAM IICEBLO-
TTyTIapus, ObLI OITUCAH 101 MHOTOUKUCI€HHBIMY CUHOHY -
MaMMu, TToKa He ObIIU YCTAaHOBJIEHBI CTAOUIbHbBIE AUa-
THOCTHYECKUE TIPU3HAKY, II03BOJIAIONIYEe IIPOBOLUTD
TOUHYI0 upeHTuduKanuio Bemisia tabaci [20].

Ilo 1985 roma TabauHasa 6eJOKPLIIKA CUXTAIach
BTOPOCTEIIEHHLIM BPEIUTEJIEM CEJIbCKOX03AMCTBEH-
HBIX KYJIBTYP, HO B cepenuHe 1980-X I'T. ITOIBUINCH
IepBblie COOOIIEHNT O HOBOM MHBA3MBHOM OMOTHUIIE
Bemisia tabaci, buoTtuiie B (B HacTodllee BpeMs IIPUHI-
To HauMeHoBaHue Middle East-Asia Minor 1 species,
niy MEAM1). MiHBa3uBHLINM 6uoTull B Mopdoioruue-
CKU He OTJINYAJICA OT MECTHOI'0 CEBEPOaMEPUKAHCKOTO

Due to geographical proximity and the cross-border
movement of a significant flow of people and commodi-
ties that contribute to the spread of the pest, the study
of the Central Asian population of silverleaf whitefly, as
the northernmost Asian population in the open ground,
is of particular interest.

A BRIEF OUTLINE OF THE GEOGRAPHICAL
POPULATION STRUCTURE OF SILVERLEAF
WHITEFLY (BEMISIA TABACI)

The morphology of pseudopupa of Bemisia tabaci is ex-
tremely variable and is most dependent on the host
plant, in particular on the pubescence of its leaves. As
aresult, the species which is diagnosed on the morpho-
logical character of pseudopupa, has been described un-
der numerous synonyms until stable diagnostic features
have been established that allow accurate identification
of Bemisia tabaci [20].

Until 1985, the silverleaf whitefly was considered
a secondary pest of crops, but in the mid-1980s, the
first reports of a new invasive biotype of Bemisia taba-
ci, B-biotype (now Middle East-Asia Minor 1 species,
or MEAM1), appeared. The invasive B-biotype did not
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6uoruma A, HO 6611 60JIee MIMPOKUM I10JaKu(aroM, Ha-
TIPUMEP, 3aCENISI ITyaHCeTTHIO, KOTOpas He ITPUBIIEKa-
Jia MECTHYIO TTOTIY/IAITNI0 (OMOTUTI A), MeJ BIiBoe 6osiee
BBICOKYIO TIJIOJIOBUTOCTb, BBI3bIBAT 3 (HEKT «cepebpu-
CTOU OKPACKU» TUCThEB THIKBEHHBIX U SIBJIAJICA TIEpe-
HOCUMKOM OETOMOBUPYCOB HA OBOIIHBIX U TEXHUYUECKUX
kynbTypax [13]. TTosnHaee B CIIIA GbLT BBISBJIEH APYTON
MHBa3UBHBIN 6uoTni — 6morn Q (Mediterranean, MED),
KOTOPBIM TaK)Ke He OTAUYaJICI MOP(GOJOTUUYECKN OT
abopUIreHHOr0 ceBepoaMePUKaHCKOro 6uoTua A, HO
06HAPYKUII BHICOKYIO YCTOMYNBOCTD K IMUPOKOMY KPYTY
necTuaugoB [15].

IOag nneHTu@UKauuy MOpQOJIOTHYecKy Hepas-
JIMYUMBIX OMOTUTIOB Hanbosiee Hale)KHbIM MOJIEKYIIAP-
HBIM MapKepOM OKasajiach II0CIeN0BATEIbHOCTD 1IH-
ToxpoMoKcuAasbl mtCOI, KOTOpas II03BOJISLIA BEISIBIIITD
HaANOOJTBINTYIO HYKJIEOTUAHYIO INBEPTEHIINI0 MEX/IY 110~
MYAALUAMY 1M BHYTPU HUX [17]. TIpOBeIeHHBIE BIIOCTE] -
CTBUY MHOTI'OYMCJIEHHbBIE TeHeTUYECKIE UCCIIeNOBaHU
reorpapUIECKUX MIOMYAIIINN TabauHOW 6eJI0KPBIIKA
1 pUIOTeHeTUYEeCKUN aHaIu3 CXOACTBA BhIIBIEHHBIX
TarIOTUIIOB ITO3BOJIMIN ONPEAEIUTD IPOUCXOKICHMIE
MHBa3UBHBIX 6uoTunos B u Q. Buotun B (MEAM1) 6b11
POZCTBEHEH TOMYIAIIUAM M3 TTYCTHIHU Ha CEBEPO-BOC-
Toke Appurku, bivxHero BocToka u ApaBUMCKOTO MTOJTY-
ocTpoBa, Torga kak Q (MED) 6611 6JIM30K K ITOITYIAIIM
CaxapsI 1 K 1ory oT Caxapsl [12, 17]. THBa3uBHbIe O10-
ULl B 1 Q cefiuac paccMaTpUBaIOT KaK KPUITTUYIECKIE
BUBI (BUABI-IBOUMHUKN) [18].

Pe3ymbTaThl MHOTOUNCIIEHHbBIX UCCIe0BaHUMN 6110~
TUTIOB/TIONTY ALY ObL1u 060061meHB! B 0630pax e Bappo
u np. [16, 17]. meHTUGUKALINA PA3IAYHBIMUA MOJIEKY-
JNIIPHBIMU METOLAaMU Aaja B OOIIMX UyepTax OJM3KUe
pe3ysbTaThl ¥ TT0Ka3aja CylleCTBOBAHNE YCTOMYNBBIX
Qunoreorpa@uUIeCcKMX TPYIIUPOBOK U3 OUMOTUIIOB/
TonyngI i, 06pa3youux HeECKOJIbKO OCHOBHBIX KJIaf,
CBSI3aHHBIX BHYTPU HUX €JIMHCTBOM TTPOUCXOXIIEHNS.
Krager pacxomsaTca APyT OT ApyTa MOYTH Ha OIUHAKO-
BbIE PACCTOAHU (IuBepreHuus kaanm Ha ~10%). Mcxona
U3 CTaHIAPTHOU [IJI9 MUTOXOHApUaibHou JTHK o1ieHKN
VPOBHY MyTalui 2-5% 3a 1 MWJIJIMOH JIET, MBIl MOXXEM
CIlesIaTh BBIBOJ, YTO OCHOBHEIE (DMIOTeHeTUYeCcKue (MIn
dumoreorpaduyecKre) Kiambl pasgeIniich MIIJINOHbI
et Hasapn [13].

CobpaHHbBII MCCeNoBaTENIMY MAaCCUB JaHHBIX
o JHK monynanuii TabavuHoM 6eJI0OKPBIJIKK YacTo He
COITPOBOYXKAJICA TAaHHBIMY O OMOJIOTUYECKIX XapaKTe-
pUCTUKAX reorpa@ruecKux monyadiuui (monudaruu,
TJIOZOBUTOCTH TIPU CKPENUBAHUU C IPYTUMU OGMOTH-
TIaMU U T.I1.), TTO9TOMY pasjeseHre Ha OMOTUIIBI OBIIIO
TIPOBENIEHO TTPEUMYIIECTBEHHO T10 CTeNeHU HYKJIe0-
TUAHOW IUBEPTEHIIUU U TeoTrpaduyuecKoMy TTPOUCXO-
JKIEHUIO.

VccnenoBaTenu BhIAeIUAN 34 MOP(OIOruIEeCK
HepasINYUMBbIX BUAA/0MOTHUIIA Ha OCHOBAHWUY KaK MU-
HUMYM 3,5% HyKJIeoTuAHON guBepreriuy mtCOI [20].
BONBIIMHCTBO OMOTUIIOB, [1JI KOTOPBIX OMOJIOTUYECKIe
XapaKTEPUCTUKM OBLIM M3YUEHbl, UMEJIU Y3KUN KPyT
PacTeHNH-X035€eB, OTPAHUYEHHOE PACIIPOCTPAHEHUE
u cjabyio MHBA3UBHOCTE [15].

Hawubosee mompobHo 1CCae0BaHbl KOCMOIIOIUTH-
Jeckue 6uoTumel Q 1 B, A4BHO CBA3aHHBIE C MEXAyHa-
POZHO TOPTOBJIEH ITOCAAOUYHBIM MaTEPUAIOM, TOPIIEY-
HBIMU PACTEHUSIMU 1 CPE3KOM 1IBETOB.

I'pymia 6uotumnos Q 6bLIa paszesieHa Ha JBe POfl-
CTBEHHbIE TeHeTUUeCKMe IPYIIbL: 13 BocTouHoro Cpe-
IM3EeMHOMOPB 1 13 3aragHoro CpenuseMHOMOPh [19].

morphologically differ from the local North American
A-biotype, but was a wider polyphage, for example, it col-
onized Poinsettia, which did not attract the local popu-
lation (A-biotype), had twice higher fertility, caused the
effect of “silver coloration” of pumpkin leaves and was a
vector of Begomovirus on vegetable and industrial crops
[13]. Later another invasive biotype, Q-biotype (Medi-
terranean, MED), was identified in the USA, and it did
not differ morphologically from the indigenous North
American A-biotype, but showed high resistance to a
wide range of pesticides [15].

In order to identify morphologically indistinguish-
able biotypes, the most reliable molecular marker was
the sequence of mitochondrial cytochrome oxidase I
(mtCOI), which allowed identifying the largest nucleo-
tide divergence between and within populations [17].
Numerous genetic studies of the geographical popula-
tions of silverleaf whitefly and phylogenetic analysis of
the similarity of the haplotypes identified subsequently
made it possible to determine the origin of invasive B
and Q biotypes. B-biotype (MEAM1) was related to popu-
lations from the desert in northeastern Africa, the Middle
East and the Arabian Peninsula, while Q (MED) was close
to populations from the Sahara and sub-Saharan Africa
[12, 17]. The invasive B and Q biotypes are now consi-
dered as cryptic species (sibling species) [18].

The results of numerous biotype/population studies
have been summarized in the reviews of De Barro et al.
[16, 17]. Identification by different molecular methods
gave generally similar results and showed the existence
of stable phylogeographic groups of biotypes/popu-
lations forming several main clades connected with-
in them by unity of origin. The clades differ from each
other by almost equal distances (divergence of clades
by ~10%). Based on the standard estimate of the muta-
tion level of 2-5% within 1 million years for mitochon-
drial DNA, we can conclude that the main phylogenetic
(or phyllogeographic) clades were separated millions of
years ago [13].

The data set collected by researchers on DNA of
silverleaf whitefly populations was often not accompa-
nied by data on biological characteristics of geographi-
cal populations (polyphagia, fecundity when crossed
with other biotypes, etc.), so the division into biotypes
was carried out mainly by the degree of nucleotide di-
vergence and geographical origin.

The researchers identified 34 morphologically in-
distinguishable species/biotypes based on at least 3.5%
nucleotide divergence of mtCOI [20]. Most of the bio-
types for which bhiological characteristics were studied
had a narrow host plant circle, limited distribution and
low invasiveness [15].

Cosmopolitan biotypes Q and B, clearly associat-
ed with international trade in planting material, potted
plants and cut flowers, have been studied in most detail.

The group of Q-biotypes was divided into two relat-
ed genetic groups: from the Eastern Mediterranean and
from the Western Mediterranean [19].

B-biotype formed a monophyletic group with a high
penetration rate of genes from related populations, which
was associated with a high level of new genetic material
intake in international trade in flowers and potted plants.
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BuoTum B 06pazoBajl MOHODUIETUUECKYIO IPYIIITY
C BBICOKOU YaCTOTOM ITPOHWKHOBEHUS T'€HOB U3 POJI-
CTBEHHBIX MOMYJAIINN, UTO CBA3AJIU C BBICOKUM YPOB-
HEM TIOCTYIJIEHUS HOBOI'O TEHETUYECKOT0 MaTepurata
1PV MEeXIYHAPOLHOU TOPTOBJIE IBETAMU M TOPIIEYHbI-
MU PaCTeHUSIMU.

[Tocre uccnenoBaHUd CTETIEHU CXOACTBA MEXIY
O6MOTUIIAMY YCTAHOBJIEHEI IPYTHE MOHODUIETUUECKLE
KNnamgel — 13 VMcmanuu n 3amnagHoil AbGpuku, UTanuu,
KapubCcKuX OCTPOBOB.

711 HEKOTOPBIX ITOITYJISIINY/OMOTUIIOB He YIaloCh
YCTAHOBUTH CBA3b C KAKUMU-JINOO PaHee OTTUCAHHBIMU
KJIaJlaMu.

Camoe 6osbIoe pasHoobpasre TarIoTUIIOB/610-
THUIIOB ObIJIO orrcaHo B Kutae [10].

K a”asoruuHbslM BbIBOJAM mpuiiu e bappo
1 COaBTOPHI [16, 17], KOTOPBIE CAEIAIN BEIBOJ, UTO CY-
IECTBYET IECTh OCHOBHBIX «pac» (BUOTUIIOB): A3US;
banu; ABcTpanud, TEPPUTOPUA K Iy OT Caxaphl;
CpenuseMHOMODbe, Masasg A3ud, Abpuka; AMepuka,
a Tak)Xe MHOTOUMCJIEeHHbBIE TTOTYIAIUY U3 a3UaTCKUX
PernoHoB 6e3 YeTKOU CBA3U C KAKUMU-JINOO0 TPyTIITaMu
(pacammn).

[To mocieIHUM NAaHHBIM TIpefIojiaraeTcsa Cylie-
ctBoBaHue 11 pac, unu rpymr [18], pa3auyHble aBTOPEI
He TIPUIEP>KMBAIOTCS €UHON TEPMUHOJJIOTUN.

VccrnenoBanre CTPYKTYPbI reorpaduyueckux mo-
nynanun Bemisia tabaci B Kutae u UHAUM TTOKA3aJ10
Hajgugre 8 6MOTUTIOB, KOTOPBIE TPUHAIJIEKATN K IBYM
OCHOBHBIM a60pPUTEHHBIM asuaTcKkuM noarpynmnam (I,
II). OT ob11ero MaccuBa a3uaTCKUX OUOTUIIOB 3aMETHO
oTinnyancs 6uotun K B [TakucTaHe, KOTOPBIN XapaKTe-
PU3yeTCsd BbICOKOU TJIONOBUTOCTbIO, YCTOMUYUBOCTHIO
K TIeCTULIMIaM, MAaCCOBLIM PAa3MHOKEHMEM U CIIOCO0-
HOCTBIO K PACIIPOCTPaHEHMIO BUPYCOB Ha XJIOIIYaT-
Huke [11].

TakuM ob6pasoM, reorpad@uueckas TOMYISIIINSI
Bemisia tabaci Ha 10T0-BOCTOKe A3MATCKOTO KOHTMHEHTA
COCTOUT MPENMYIECTBEHHO U3 MHOTOUUCIEHHbBIX ab0-
PUTEeHHBIX, PA3INYaAON[IXCSI TeHeTUYECKY OMOTUIIOB.
[IpenmosyaraeTcs, 4TO 3TOT PETWOH SBJISJICA BaXKHBIM
LIeHTpoM guBepcudukanymu B CtapoM CeTe A Pop-
MMPOBaHUA KOMILIEKca 61oTUIIoB Bemisia tabaci [10].

BO3MOKHOCTh MOP®O0JIOTUYECKOM
NAEHTU®UKALIU BIOTUIIOB
TABAYHOM BEJOKPBLIKU

B mocyiegHue rofbl HaKaIIMBaeTCs Bce 60JIbIle JaHHbIX
10 OTCYTCTBUIO TIJIOOBUTOTO TOTOMCTBa TabayHOoU be-
JIOKPBIJIKY B Pe3yIbTaTe CKPeInyBaHNI OMOTHUIIOB, TI10-
STOMY ODMOTUIIBI BCE Yallle TPAKTYIOTCS KaK KPUIITHUYe-
CKMe BUIbI, BUIbI-OBOMHUKY [18].

Buabl-ABOMHUKY 0OBIYHO 0OHAPYXUBAIOT MU-
HUMaJbHble MOPQOJIOTUYECKUE PA3INUNs, KOTOPhIe
MOTYT OBITb MCIIOJIb30BAHBI AJIT NUATHOCTUKYA U MO-
HUTOPUHTA.

UT06BI HAUTU YCTOUUYMBBEIE MAaTrHOCTUYECKUE
MPU3HAKY [JIS pasTpaHuYeHUsd OMOTUIIOB TabauHOU
6enmoxkpruIky, B CIIA ncciaemoBanu 137 MOMyISILIMA CO
BCEr0 MMpa I10 TaKUM MOP(GOJIOrUUeCKUM IpU3HAKAM,
Kak (pOHTAIbHbIE METUHKY, TTIEPEJHUE U KaylalbHble
BOCKOBBIE HAXPOMKU, JOPCATbHEBIE IMETUHKY, ITUPUHA
CTBOJIA TIEpeIHEN Tpaxewu, 3ajHre CybMapruHaibHble
METUHKY, KayJaJibHble MeTUHKYU. CTIEUaIUCThI TTPU-
IIJIX K BBIBOJLY, UTO MCCIENOBAHHBIE MOpdosornde-
CKMe IPU3HaAKU He I03BOJSI0T UAeHTUQUIINPOBATD
WHBa3WBHbIE OMOTUIILI B 11 Q, T.K. OHU CIIeUM(QUIHEI

OT HayKu K npakTuke

Other monophyletic clades — from Spain and West
Africa, Italy, the Caribbean Islands — have been identi-
fied after a study of the degree of similarity between the
biotypes.

For some populations/biotypes, it was not possible
to establish a link with any of the previously described
clades.

The largest variety of haplotypes/biotypes has been
described in China [10].

Similar conclusions were drawn by De Barro and
co-authors [16, 17], who concluded that there are six
major “races” (biotypes): Asia; Bali; Australia; sub-Sa-
haran Africa; the Mediterranean, Asia Minor, Africa;
and America, as well as numerous populations from
Asian regions with no clear association with any groups
(races).

According to the latest data, 11 races, or groups, are
supposed to exist [18], different authors do not follow the
same terminology.

A study of the geographical population structure of
Bemisia tabaci in China and India revealed the presence
of 8 biotypes that belonged to two major aboriginal Asian
subgroups (I, IT). From the total array of Asian biotypes,
the K-biotype in Pakistan differed significantly. It was
characterized by high fertility, resistance to pesticides,
mass reproduction and the ability to spread viruses on
cotton plant [11].

Thus, the geographical population of Bemisia tabaci
in southeast Asia consists mainly of numerous aborigi-
nal, genetically distinct biotypes. It is assumed that this
region was an important center of diversification in the
Old World for formation of biotype complex of Bemisia
tabaci [10].

THE POSSIBILITY OF MORPHOLOGICAL
IDENTIFICATION OF BIOTYPES
OF SILVERLEAF WHITEFLY

In recent years, more and more data have been accumu-
lated on the absence of the fertile offspring of silverleaf
whitefly as a result of cross-breeding of biotypes, there-
fore, biotypes are increasingly treated as cryptic species,
sibling species [18].

Sibling species usually detect minimal morpholo-
gical differences that can be used for diagnosis and mon-
itoring.

In order to find stable diagnostic characters to dif-
ferentiate biotypes of silverleaf whitefly, 137 populations
from around the world were studied in the United States
for morphological features such as frontal setae, anterior
and caudal wax fringes, dorsal bristles, width of the fron-
tal trachea’s trunk, posterior submarginal bristles, cau-
dal bristles. Specialists concluded that studied morpho-
logical features do not allow identifying invasive B and
Q biotypes, as they are specific to a given geographical
population, but do not retain specificity to the biotype in
other regions [21].

Subsequent studies have confirmed that within
geographical regions, B and Q biotypes show persistent
differences.

Morphological differences between Q and B bio-
types, such as: anterior submarginal bristles, length
of posterior submarginal bristles, length and width of
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IJIs TaHHOU reorpadguyecKkon
TIOTIYJIAIIAY, HO HE COXPAHIIOT
crienuUUHOCTD [Jid 6bruoTuUMa
B IPYTUX pernoHax [21].

[Tocnenymouye MCCIemno-
BaHUM TIOATBEPAWIIN, UTO BHY-
Tpu reorpadryuecKrx PErMOHOB
6roTutbl B 1 Q 06HAPY>XKMBAIOT
YCTOWYUBbIE PA3TUUN.

B Typuuu uccrienoBanu
MOP(hOJIOTUYECKUE PABIIMUUSI
Mexay buoturniamu Q u B, Takue
Kak: mepenHue cybMapruHaib-

HBlE METUHKU, IJINHA 3aJJHUX
cybMapTrUHAIbHBIX METUHOK,
ANMHA U WHUPUHA HEPENHUX 4 _orypew; 6 — rubMcKyc
1 3aJHVX BOCKOBbBIX 6aXpOMOK, (CDOTO M.B. yLLIKOBOl"’i)
IJIMHA LOPCAJIbHbBIX IETUHOK,

IJIMHA KayaJbHbBIX ETUHOK U IMMPUHA CTBOJIA TIEPE]]-
HEU Tpaxeu.

Il pasrpaHUyeHus IByX 6MOTUTIOB Haubosiee
3HAUMMBIMU OKA3aJMCh TaKUe MPU3HAKY, KaK MUPU-
Ha MepegHUX BOCKOBBIX HAXPOMOK U CTBOJIA TPaXeEWU.
BockoBble 6axpoMKy 6uoTHIIa Q M CTBOJI TPaxXeu oKa-
3aJIMCh 3HAYMTEJILHO IIMPE, YeM JAHHbIE TapaMeTPhI
ouoTtumna B [23].

Vi3MepeHue JIJIMHbBI ICEBIOIYTIapUs, a TAKXKE JIJIHI-
HbI U IIAPUHBI TTEPESHUX BOCKOBBIX 6aXPOMOK, (DOPMEI
BXOJIHOU KaMephbl M CTBOJIA NepeJIHEN TPaxeu y ICeB-
IIOTIyTIapUEB MIECTU GMOTUTIOB TabauHOU H6EJIOKPBLIKY
B KuTae rokasaso, 4To [JIMHA TICEBIOIyTIapus NHBa-
3UBHBIX OMOTHUIIOB Oblyia 60JIbINE, YeM ab0OPUTEHHEBIX,
a TlepeJIHe BOCKOBbIe 6aXpoMKU 6uoTHIa B 661U [10-
CTOBEPHO MUpe, yeM y 6uoruta Q [24].

ITaHHBIE TI0 TYPELKUM U KUTAUCKUM TIOTTYJIIIIASIM
TabauHON 6EJIOKPBIIKYA TOATBEPKAAI0T [21] HempuMe-
HUMOCTb M3YYEHHBIX MOP(HOJIOTUUYECKNX TIPU3HAKOB
B KauecTBe JNUATHOCTUYECKUX [IJIT WIEHTUPUKALIUN
OUOTUTIOB, TPOUCXOIAIINX M3 PA3HBIX reorpaduyecKux
TIOMIYIALNN.

BMecTe ¢ TeM IOJIyueHHble Pe3YIbTaThl TOKA3bI-
BalOT BOBMOXKHOCTD MCIIOJIb30BAHUA TAKUX ITPU3HAKOB,
KaK IMUpUHA TPaxelHOro CTBOJIA U TIEPeSHUX BOCKO-
BBIX 6HAXPOMOK JJIT MOHUTOPUHTA OMOTUIIOB TabauHON!
GEJIOKPBIJIKM Ha TaHHOU TEPPUTOPUU, a TIPU TTOTBIIE-
HUU B MOMYJSIIIUY 0COGEH C 3aMETHO OTINYAOIIUMU-
Csd pasMepaMu ICeBIOIYNapus UIn APYTON MUPUHONU
TIepeHUX BOCKOBBIX 6aXPOMOK WJTM TPAXeMHOTO CTBOJIA
TIPEATIoNaraT UCII0JIb30BaHUE MOJIEKYIAPHON UIEH-
TUQUKALAY 1719 BBISIBJIEHUS TOTEHIIMAIbHBIX MTHBA3WB-
HbBIX OUOTUTIOB.

TakuM 06pa3oM, K HACTOAIIEMY BPDEMEHU yCTa-
HOBJIEHO CYIIIECTBOBaHNE MHOXXECTBA reorpauyeckux
TIOTTYAIIMY TabauHON GEJIOKPBIIKY, Pa3IUYarouuXCs
HE TOJIBKO 110 MOJIEKYJIIPHBIM XapaKTEPUCTUKAM, HO
7 110 MOP(OJIOTUYECKUM MUKPOIIPU3HAKaM, HO BMECTE
€ TeM coOPaHO OUEeHb MaJIo JAaHHBIX 110 6MOJIOTUYECKUM
XapaKTEPUCTUKAM OTIIENIbHBIX TeorpauuecKux ToTy-
st (BMOTUIIOB) U CBA3AHHOMY C HUMU TTOTEHIINATb-
HOMY (DUTOCAHUTAPHOMY PUCKY.

B IaHHOM UMCCIIeIOBAaHUM MBI cO6pav U IIpoaHa-
JIN3UPOBAJIM JIUTEPATyPHBIE TaHHBIE TI0 CPeJHea3naT-
CKO TIOTIYAAIMY TabauHOo 6eJIOKPBIIKY U TOTIOJTHUJIN
X cOGCTBEHHBIMU PE3YIbTaTaMM I10 3UMOBKe Tabau-
HOM 6EJIOKPBIJIKK B OTKPBITOM TPYHTE, TIYTAX PACIIPO-
CcTpaHeHUsd 1 MOP(OJIOTUYECKUX TIPU3HAKaX IICEB0-
TTyTIapus.

Puc. 2. dopma ncesgonynapues
TabauHol 6enokpbinku (YabekucrtaH): pseudopupa (Uzbekistan):

a — cucumber; 6 - hibiscus
(photo by M.V. Ushkova)

anterior and posterior wax fringes, length of dorsal bris-
tles, length of caudal bristles and width of the frontal tra-
chea’s trunk were investigated in Turkey.

The most important features for distinguishing
between the two biotypes were the width of the ante-
rior wax fringes and the trachea’s trunk. Wax fringes of
Q-biotype and tracheal trunk appeared to be much wider
than these parameters of B-biotype [23].

Measuring the length of pseudopupa as well as the
length and width of the anterior wax fringes, the form of
chamber and trunk of the pseudopupae’s frontal trachea
of silverleaf whitefly’s six biotypes in China showed that
the length of pseudopupa of invasive biotypes was lon-
ger than that of aboriginal biotypes and the anterior wax
fringes of B-biotype were significantly wider than those
of Q-biotype [24].

Data on Turkish and Chinese populations of silver-
leaf whitefly confirm [21] that the studied morphological
features are not applicable as diagnostic ones for identi-
fication of biotypes originating from different geographi-
cal populations.

At the same time, the obtained results show the
possibility of using such features as the width of the tra-
cheal trunk and the anterior wax fringes for monitoring
biotypes of silverleaf whitefly in a given territory, and in
case of individuals with significantly different sizes of
pseudopupa or other width of the anterior wax fringes
or tracheal trunk in the population, the use of molecu-
lar identification for detection of potential invasive bio-
types is assumed.

Thus, to date, it has been established that there are
many geographical populations of silverleaf whitefly that
differ not only in molecular characteristics, but also in
morphological micro traits, but also very little data are
collected on the biological characteristics of individual
geographical populations (biotypes) and the associated
potential phytosanitary risks.

In this study, we collected and analyzed litera-
ture data on the Central Asian population of silverleaf
whitefly and supplemented it with our own results on
silverleaf whitefly overwintering in the open ground,
distribution pathways and morphological features of
pseudopupa.
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Puc. 3. lUnpuHa cTBONOB Tpaxen
TabauHoIn 6enoKpbIIKNU: whitefly:
a - orypeu,; 6 — rnbuckyc (YsbekuctaH); a - cucumber; 6 — hibiscus (Uzbekistan); Western Pamirs [4].

B — TUMbsiH (3pawunb); B — thyme (Israel);

r — xnonyatHuk (TypkMeHus, npenapar  r— cotton plant (Turkmenistan,
a specimen from the laboratory collection)
(photo by M.V. Ushkova)

13 nabopaTopHOI KOJITeKLLUN)
(choTo M.B. YwwkoBoi)

CPEJHEA3HNATCKAA IIOMIYJIALINA
TABAYHOMU BEJIOKPBLJIK!. UCTOPUSA

U IIYTU PACTIPOCTPAHEHU A TABAYHOM
BEJIOKPBLJIKM B CPEJHEN A3UU

Tabaunasg 6eJTOKpbIIKA OblIa BIIePBBIE 0OHADPYKEHA
B Typkmenuu B 1988 1. B 60JbIION UMCIEHHOCTY Ha
xJIoTIYaTHUKe B AlrxabazickoMm 1 BaxapaeHcKoM patio-
Hax U B Y3bekucraHe B Xope3aMCKoil 1 Byxapckou 06-
nactax [2]. K 1993 1. BpenuTeb TOJTHOCTHIO 3aCeJIT
OCHOBHbIE 30HbI XJIOTIKOCETHUS TypKMeHUN 1 Y36eKu-
cTaHa 1 BCo TeppuToputo Kapakasnmakum [3].

Bemisia tabaci 6b11a obHapyXKeHa B TamKUKHCTaHe
B 1994 romy nk 1998 rozmy crasia OlacHbIM BPeIUTEIEM
B IOKHOM TaKMKUCTaHe. Ha XJI0rmyaTHUKe pa3BUBAIOT-
cs IBa BUIA OEJTOKPBIIOK — TabauHad M TEeTIUYHAA, HO
riocsie 2000 T. YMCTIEHHOCTDb TabauHO 6eIOKPBLITKHY CTa-
Jia TIPEBBINIATh SKOHOMUYECKU I TTIOPOT BPEIOHOCHOCTH
CO BTOPOM TTOJIOBUHEI JIETA U [IO TTO3HEN oceHn: [5, 8].
B 3amagHoM [TaMupe TabauHasg 6eIOKPBLIKA TPUCYT-
CTBYET, HO HE SIBJIIETCS MacCOBbIM BpenuTeseM [4].

B 2015 r. TabauHas 6eJIOKpBIIKA OBLIA yKaszaHa
KaK OOBIUHBIA BPEIUTEb PACTEHUH OTKPHITOTO I'PYHTA
B [OxxHOM Kuprusum [22].

VicTopus pacrpoCcTpaHeHUsT BPeIUTEIS TTOKA3bI-
BaeT, UTO CpeHea3uaTcKad nonyndauusd Bemisia tabaci
OTHOCHUTCS K BBICOKOMHBAa3MBHOMY THUITY. 3a 5 JIET, He-
CMOTPS Ha TIPMHSThIE KADAHTUHHbBIE MEPHI, ObLIa T10J1-
HOCTbI0 3acesieHa TypkMeHud, Y36eKrCTaH, HECKOIbKO
no3gHee TaIpKUKUCTaH M Kuprususd, rie 6eJIOKPhLIKa
OCTAETCS MacCOBBIM BUJIOM C BBICOKOW UMCJIEHHOCTBHIO
Ha XJIOTTYaTHUKE U OBOIIHBIX KYJbTYpaxX 3aKPbITOTO
Y OTKPBITOTO I'PYHTA.

[TyTu pacnpocTpaHeHus OGeJIOKPBIJIKK BKJOYa-
JI KaK CaMOCTOSATENbHbBIN Pa3yieT HaCeKOMbBIX U3 Ova-
T'OB, TaK M PaclpocTpaHeHre C aBTOTPAHCIIOPTOM, HO

OT HayKu K npakTuke

CENTRAL ASIAN POPULATION
OF SILVERLEAF WHITEFLY.
HISTORY AND DISTRIBUTION
PATHWAYS OF SILVERLEAF
WHITEFLY IN CENTRAL ASIA

The silverleaf whitefly was first dis-
covered in Turkmenistan in 1988 in
large numbers on cotton plant in Ash-
gabat and Bakharden regions and in
Uzbekistan in Khorezm and Bukhara
regions [2]. By 1993 the pest had com-
pletely infested the main cotton-grow-
ing zones of Turkmenistan and Uz-
bekistan and the whole territory of
Karakalpakstan [3].

Bemisia tabaci was found in Ta-
jikistan in 1994 and by 1998 had
become a harmful pest in southern
Tajikistan. Two species of whiteflies —
silverleaf and greenhouse — devel-
op on cotton plant, but after 2000 the
number of silverleaf whiteflies began
to exceed the economic pest levels
from the second half of summer to late

Fig. 3. Width of tracheal trunk of silverleaf autumn [5, 8]. The silverleaf whitefly

is present but not a mass pest in the

In 2015, the silverleaf whitefly
was listed as a common pest of open
ground plants in South Kyrgyzstan [22].

The pest distribution history
shows that the Central Asian popula-
tion of Bemisia tabaci belongs to the highly invasive type.
During 5 years, despite the quarantine measures taken,
it was completely inhabited by Turkmenistan, Uzbeki-
stan, a little later Tajikistan and Kirghizia, where whitefly
remains a mass species with high abundance on cotton
and vegetable crops of open and glass-covered ground.

Whitefly distribution pathways included both in-
sect flying from outbreaks and distribution with vehi-
cles, but the main distribution pathway, according to our
data, was trade in seedlings of flower crops and vegeta-
bles, which were grown in polytunnels and shelters in
the private sector.

BIOLOGICAL CHARACTERISTICS
OF SILVERLEAF WHITEFLY
IN TURKMENISAN

Depending on the weather conditions, silverleaf white-
fly develop in Turkmenistan in 5-7 generations, of
which 3-5 develop on cotton plant. This is much less
than in the southern tropical cotton-growing zones,
where up to 9 generations develop on cotton plant. Fer-
tility was also low, reaching 70 eggs per female on cot-
ton [3]. The silverleaf whiteflies are characterized by
seasonal migration between cultures. In spring, before
cotton, it develops on cucurbits, nightshade and cockle-
bur. Tomatoes are often already inhabited by whiteflies
when setting out plants from greenhouses in the open
ground. Initially, the pest population on plants is low,
on average 0.02-0.22 larvae per plant. Then, during the
month, in mid-July, a sharp increase in pest population
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OcHOBHbIE pacTeHUs —
X03s1€Ba Ta6auHOM 6€JIOKPbLIKHU
B Cpenueii A3uu

IIpeanounTaeMbie
Pecny6yiuka  pacTeHUs HICTOYHUK
XJI0TTYaTHUK, Tabak,

Kuprusus [22]

TOMAaThI, JbIHA
XJIOIMYaTHUK, OT BI,
TapKUKUCTaH YPL, [29]
THIKBEHHBIE
XJIOMMYATHUK, ObIHS,
fakIaKaH, OpycCoOHeTH,
TypKMEHVSA by [6, 7]
TubUCKyC, TacyieH,
IYPHUIITHUK
XJIOMYaTHUK, OT BI,
ypi Epiosa,
V3bekuncTaH TIOMU/IOPEI, TUOUCKYC,
HeorTy61.

H6axdeBbIe U KaltyCTa

OCHOBHBIM IIyTEM PACIIPOCTPAHEHU, TT0 HAIIIUM JlaH-
HBIM, ObLJIa TOPTOBJIS Paccamoil IBETOYHBIX KYJIbTYD
1 OBOLIEN, KOTOPYIO BBIPAIVBAJIN B IJIEHOYHBIX TETLIN-
11aX 1 YKPBITUIX B YaCTHOM CEKTOPE.

BUOJIOTUYECKUE OCOBEHHOCTHU
XJIOIIKOBOMH BEJOKPBIJIKU
B TYPKMEHUU

B 3aBUCKMMOCTH OT IMOTOAHBIX YCJIOBUU XJOIIKOBAA
6eJIOKPBIIKA pa3BuBaeTcd B TYPKMeEHUU B 5-7 TTOKO-
JIEHUSX, U3 KOTOPBIX 3-5 MPOXOAAT Ha XJIOTTUaTHUKE.
ITO 3HAUUTEJIbHO MEHBIIE, YeM B IOXKHBIX TPOIIK-
YeCKHNX 30HaX XJIOMKOCESHNS, Ille Ha XJOIMYaTHUKE
pasBuBaeTcs A0 9 MOKOoJIeHUM. [1J0J0BUTOCTh TaKXKe
Obljla HEBBICOKOM, IOCTUrad Ha xJionmyaTHuke 70 qJutj,
Ha camky [3]. JIJg XJIOTTKOBOM 6eJIOKPHIJIKY XapaKTep-
Ha Ce30HHad MUTPALMg MeXy KyJIbTypaMu. BecHOWN,
repeq 3acejlIeHMeEM XJIOMUYaTHUKA, OHA Pa3BUBAETCH
Ha 6axUeBbIX KYJIbTYpPax, MacjeHe, IypHUITHUKE. Pac-
ca/la TOMAaTOB 3a4acTyio OBIBAET y)Ke 3acesieHa 6eJo-
KPBLIKOM TIPY BbICA)KUBAHUU W3 TEILIUIL B OTKPBITHIN
TpyHT. TlepBOHAYANBHO YMCIEHHOCTh BPEUTENA HA
pacTeHusdx HeBbIcOKad, B cpenHeM 0,02-0,22 TUUYUHKA
Ha pacTeHue. Jlajiee, B TeUeHUE MECHIIA, B CEPEeIUHE
uioJid, HabJolaeTCa peskoe yBearndeHne YuciaeHH0-
CTU BPeOUTENS, LOCTUTANIIEN MaKCUMyMa B KOHILE
aBTycTa — Havaje CeHTA0pA. B Toabl MaccoBOTO pas-
MHOXEeHUS TIJIOTHOCTD TOTYIAIIUY K OCEHU TOXOAUIa
10 4240 umaro u 24000 JIUYUHOK U TICEBLOIYIIAPUEB
Ha pacTeHue, a B OTAeJIbHbIX caydadax 7o 100000 3ka.,
T.e. 10 100 ocobet Ha KBaZpaTHBIM CAHTUMET] JIMCTO-
BOI IOBepxHOCTHU. [Tocsie medonuanym XJaomJyaTHUKa
Bemisia tabaci 1aeT ele OIHO TOKOJIEHNE B CEHTI0pe —
OKTs0pe Ha 034 HEel KarycTe, IblHe, II01epHe, macie-
He, IypHUITHUKE [3].

B KOHIIe Masd — HavaJle NIOHS pPa3InYHbIe OBOIIHbIE
KYJbTYPHI, @ TaK)Ke XJIOMYaTHUK 3aceiama TerandaHasa
6enokpbuIKa Trialeurodes vaporariorum. B majabHeneM
OHa TIOCTETIeHHO BBITECHSIACH XJIOTTKOBOU 6EJIOKPDIII-
KO, KOTOpas B aBTyCTe — Havajle CeHTI6pa JocTUraa
BBICOKUMX YPOBHEU UUCIEHHOCTH, OT 50 10 160 TUUUHOK
U TICEBJIONYyTIapUeB Ha KBAZ[PATHBIM CAaHTUMETP. VIHO-
raa oba Buma 6eJIOKPHLIOK 00pa30BbIBaIM CMEIIaHHbIe
KOJIOHUM C IIpeobiagaHreM XJIOIIKOBOW OEJIOKPBIIKH.

was observed, reaching its maximum in late August —
early September. In years of mass reproduction, the
population density by autumn reached 4,240 adults
and 24,000 larvae and pseudopupae per plant, and in
some cases up to 100,000 specimens, i.e. 100 individ-
uals per square centimeter of leaf surface. After defoli-
ation of cotton, Bemisia tabaci gives another generation
in September-October on late cabbage, melon, alfalfa,
nightshade, cocklebur [3].

In late May — early June various vegetable crops
as well as cotton were inhabited by greenhouse white-
fly Trialeurodes vaporariorum. Later it was gradually re-
placed by the silverleaf whitefly, which reached high
population levels of 50 to 160 larvae and pseudopu-
pae per square centimetre in August and early Sep-
tember. Sometimes both species of whiteflies formed
mixed colonies dominated by silverleaf whitefly. In the
Mary region, silverleaf whitefly completely displaced
the greenhouse whitefly on all crops of open and glass-
covered ground [3].

Silverleaf whitefly hibernates in the pseudopu-
pa stage on fallen leaves or on the leaves of evergreen
plants. According to our observations, leaves of the main
host plants of whiteflies — plants from the families of
melons and gourds and nightshades — are not preserved
on the soil until spring and pseudopupa on the destroyed
leaves die. Fallen leaves of Rosa canina are rolled up in a
tube and on their inner surface pseudopupa of silverleaf
whitefly successfully hibernates until spring. Thus, in
experiments conducted in 1991, according to our data,
11 (about 1%) out of 1,174 pseudopupae survived on
100 leaves of Rosa canina until March. In the literature
we have data on natural micropopulations of Bemisia ta-
baciin mountain gorges [8]. The basic mass of the hiber-
nating population of sprilverleaf whitefly is preserved in
winter on plants in greenhouses and under polytunnel
shelters in private households [3].

SPREAD OF THE VIRUSES

According to field observations confirmed by laboratory
studies, the effective vector of Tomato leaf curl virus is

Main host plants of silverleaf whitefly
in Central Asia

Republic Preferred plants Source
Cotton plant, tobacco,
Kyrgyzstan tomato, melon [22]
o Cotton plant, cucumber,
Ttz Cucurbitaceae (cucurhbits) [29]
Cotton plant, melon,
. eggplant, paper mulberry,
Turkmenistan hibiscus, nightshade, [6,7]
cocklebur
Cotton plant, cucumber, Ershova,
Uzbekistan tomato, hibiscus, melons unpub-
and gourds, cabbage lished
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B MaphbIficKO# 06J1aCTH XJIOTIKOBAas OEJTOKPBIJIKA T10JI-
HOCTBIO BBITECHWJIA TEIJINYHYIO Ha BCEX KYJIbTyPax OT-
KPBITOTO U 3aKPBITOTO TPyHTA [3].

Tabaunasg 6eJOKPBIIKA 3UMYET B CTAJIUN TICEB-
JIOTyIIapyd Ha ONAaBIIUX JIUCTBIX WJIW HaA JIMCTBSIX
BEUHO3eJIEHbIX PAacTeHUH. 1o HAIUM HaOIIOMeHUIM,
JIUCThSI OCHOBHBIX X0351€B OEJIOKPHIITKA — PACTEHUH U3
ceMelncTB 6axUeBbIX U ITACTEHOBBIX — HE COXPAHSIOTCH
Ha T0YBe JI0 BECHBI U MICEBONYIIapUY Ha Pa3pylleH-
HBIX JIMCTbAX TTOTUHAI0T. OTIaBIue JIUCThI PO3bl (Rosa
canina) CBOPavMBaIOTCS B TPYOOUKY ¥ HA UX BHYTPEeHHEN
TIOBEPXHOCTHU [I0 BECHBI TICEBIONyTIapuu TabauHou be-
JIOKDBLIKY YCIIEIHO 3UMYIOT. Tak, B OMbITaX, MPOBEAEH-
HBIX B 1991 rony, 110 HaIllMM AAaHHBIM, JI0 MapTa Mecdana
u3 1174 ncepornyrnapueB Ha 100 JIMCTbAX PO3bI BBIKU-
J0 11 (oxomo 1%). B muTepaType UMETCS CBeIeHUS
0 TIPUPOIHBIX MUKPOTIONYIALINAX Bemisia tabaci B TOP-
HBIX yiIenbgax [8]. OcHOBHag Macca 3UMYIOIIEN 101y~
JIIUMY TabauHOU GEJIOKPBIIKY COXPAHSIeTCa 3MMON Ha
PaCTEHMSX B TEIINLAX Y ITOJ, TIJIEHOYHBIMY YKPBITUAMU
B YaCTHBIX X039UCTBax [3].

PACITPOCTPAHEHUE BUPYCOB

ITo JaHHBIM II0JIEBBIX HAOIIOIEHUH, IOATBEPIKISHHBIX
J1abopaTOPHBIMU MCCIIeOBAHUAMU, 3P(PEKTUBHBIM I1€-
PEHOCUMKOM XJIOPOTUYECKON KYyPUaBOCTU JINCTHEB TO-
marta (Tomato leaf curl virus) aBngeTcd TemnuyHad, a He
XJIOTIKOBas 6eJ10KphUIKa [1]. Ha xytoruaTHrKe 3a60JieBa-
HUI 1 Tuben PacTeHUH 13-3a MOPAKEHUT BUPYCHON
nH@eKIIren B ouarax TabayHoi 6eJ0KPHIIKY He OTMe-
yeHo [3]. PasMHOxeHUe Bemisia tabaci Ha XJI0ITYaTHUKE
B Ta/PKUKMCTaHe He COIPOBOXKIAJIOCH PACTIPOCTPAHE-
HMEM BUPYCHBIX 3aboseBanuti [4, 5]. [Tpy MapIIPyTHBIX
HCCIeIOBAaHUAX B Y36eKUCTaHe Mbl TAaKOKe He OTMevaIn
CUMIITOMOB BUPYCHBIX 3a60I€BaHM HAa PACTEHUAX, 3a-
CeJIeHHBIX TabauHOU 6eIOKPBIIKON.

YCTOMYUBOCTD K MNECTULIUIAM

PesynbTaThl UCCIeN0BaHUN BBISBUIM B amixabagckon
[IOIYJIALMN YPOBEHD PEe3UCTEHTHOCTU 416X K bu-58
(mmMeToaT), YpOBEHb PE3UCTEHTHOCTH 63X — K JAHUTO-
ny (hennponatpuH) 1 47.5X — K cyMunuanny (heHna-
Jiepar). DTU Pe3yIbTaThl CBUETENCTBYET O PA3BUTUN
TIEPEeKPECTHON PEe3NCTEHTHOCTH K hochopopranmye-
CKMM U MUPETPOUAHBIM MHCEKTUIIUAAM 1 O00bICHS-
10T HU3KYI0 3Q(EKTUBHOCTD TTUPETPOUIOB B OTIBITAX
1989 1. u ToyTHOE OTCYTCTBUE 3P PeKTUBHOCTH Bn-58
1 dozanona (hochopopraHUIECKUX MHCEKTUITNIOB).
HekoTophble MOmynsauuy TabavuHoi 6eJT0KPBLIKYA ObLIN
YyBCTBUTEIBHBI K MHCEKTUIIAAM, 3HaueHus CK (cmep-
TEeJIbHOM KOHIIEHTPALIMN) IJI HUX HaXOOATCA B IIpefe-
jax 0,00012-0,00020 1o m.8. [3].

Takxum 06pa3oM, B cpellHeasnaTCKON TIOMyISIUN
TabauHol 6eJIOKPBITKY HabJomaeTcsa 6picTpoe GopMu-
POBaHMeE BBICOKOT'O YPOBHS YCTOMUNBOCTH K TECTULIUIAM.

MOP®OJIOTUYECKUE XAPAKTEPUCTUKU
CTPOEHMA IICEBJONYIIAPUEB

Y1 BOCKOBBIX KAHAJIbIIEB
CPEJHEA3VATCKOM ITONYJIALIUN
TABAYHOI BEJIOKPBLJIKU

Mgl ipoBOMIIN POTOrpadpOBaHUE TICEBNIOITYTIAPUER
TabauHOM 6eJIOKPBLLIKY B labopaTopuu Bcepoccuiicko-
r'o IeHTpa KapaHTWHA PACTEHWH TTOCPECTBOM arlra-
paTHOTO KOMIIJIeKca Ha 6aze MUKpockorma Axio Imager
A2 nipu aso0BOM KOHTPACTe MUKPOIIPENapaToB OKpa-
MEHHBIX QYKCUHOM TICEBAOTyTIapueB 6eJTOKPBIIKY,

OT HayKu K npakTuke

the greenhouse, not silverleaf whitefly [1]. Diseases and
plant deaths due to viral infection in foci of silverleaf
whitefly have not been observed on cotton plant [3]. Re-
production of Bemisia tabaci on cotton in Tajikistan was
not accompanied by the spread of viral diseases [4, 5].
During the pathway studies in Uzbekistan we also did
not observe any symptoms of viral diseases on plants
attacked by silverleaf whitefly.

RESISTANCE TO PESTICIDES

The results of the research revealed the level of re-
sistance in the Ashgabat population of 416X to Bi-58
(dimethoate), the level of resistance of 63X to danitol
(Fenpropathrin) and 47.5X to sumicidin (fenvalerate).
These results indicate the development of cross-resis-
tance to organophosphorus and pyrethroid insecticides
and explain the low efficiency of pyrethroids in the ex-
periments of 1989 and the complete lack of efficien-
cy of Bi-58 and phosalone (organophosphorus insec-
ticides). Some populations of silverleaf whitefly were
sensitive to insecticides, their values of lethal concen-
tration are in the range 0.00012-0.00020 on primary
nutrient basis [3].

Thus, in the Central Asian population of silverleaf
whitefly there is a rapid formation of a high level of re-
sistance to pesticides.

MORPHOLOGICAL CHARACTERISTICS
OF THE STRUCTURE OF PSEUDOPUPAE
AND WAX TUBULES OF THE CENTRAL
ASIAN POPULATION

OF SILVERLEAF WHITEFLY

We photographed pseudopupae of silverleaf whitefly in
the laboratory of the All-Russian Plant Quarantine Cen-
ter by means of a hardware complex based on the Axio
Imager A2 microscope at phase contrast of microslides
of pseudopupae of whitefly coloured with fuchsine, col-
lected on cucumber leaves (leaves with lint) and hi-
biscus leaves (leaves are smooth) with magnification
200x (general form of pseudopupa) (Fig. 2 a, 6) and
400x (tracheal trunks) (Fig. 3 a, 6, B, T) to investigate
and measure the width of the anterior tracheal trunk.
The width of the anterior trunk of the trachea was mea-
sured using a micrometer eyepiece. In the study, 15
pseudopupae from hibiscus and cucumber plants (Uz-
bekistan, Tashkent), thyme (Israel, laboratory collec-
tion) and cotton (Turkmenistan, laboratory collection)
were used.

RESULTS AND DISCUSSION
The form of a pseudopupa. The edges of a pseudopupa of
silverleaf whitefly on a cucumber leaf were curved, with
noticeable festoons (Fig. 2 a). The edges of pseudopupa
on hibiscus leaves were smooth, with small crenations
(Fig. 2 6).

Thus, the structure of the pseudopupa’s edge of the
silverleaf whitefly was not a stable morphological diag-
nostic feature for the geographical population.

Tracheal trunks. The absence of anterior wax
fringes was typical for the Uzbek pseudopupae of sil-
verleaf whitefly collected on hibiscus and cucumber
leaves (Fig. 3 a, 6), and for the Turkmen pseudopupae
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co6paHHbIX Ha JIUCTbIX Oryplia (JIMCThS C BOPCUHKA-
MU) U IUCTBIX TUOMCKYyCa (IUCThA TJIaJKNE) C YBEJIN-
vyenueM 200x (obmrag ¢popma rceppornynapus) (puc. 2
a, 6) 1 400x (cTBoJBI Tpaxen) (puc. 3 a, 6, B, ) AJIT UC-
CJIelOBaHUS ¥ U3MEPEHUS IMUPUHBI IEPELHETO CTBO-
Jla Tpaxeu. Vi3MepeHue MUPUHBI ITIepeIHero CTBoJIa
Tpaxeu MPOBOIUIIHN C TIOMOIIBI0 OKYIAP-MUKPOMETPA.
B riccnemoBaHuM 6BIJIO UCTIOIB30BAHO IT0 15 TICEBAOIY-
rapueB c pacTeHul rubuckyca u orypiia (Yabekucras,
r. TamkeHT), TuMbsaHa (M3paniib, JabopaTopHas KO-
JieKkms) u Xjomvatarka (TypkMeHud, JabopaTopHad
KOJIJIEKIINS).

PE3YJIBTATBI 1 OBCYXKJEHUE

@opma ncegdonynapus. Kpaa riceBmomnynapua TabadHon
6EJIOKPBIIKY Ha JIMCTE OTyplia ObLIY U3BUINUCTHIMHA,
¢ 3aMeTHBIMU (pecToHaMM (puc. 2 a). Kpag riceBmomyma-
pUA Ha JTUCThAX TUOUCKYca ObLIY TIAIKUMU, C MEJTKON
ropoaYaToCThIo (puc. 2 6).

TaxkuM 06pa3oM, CTpoeHue Kpas TICeBIOITyIIapus
TabauHoM OeJOKPHIIKK He OBLIO CTabMIbHBIM MOPQO-
JIOTUYECKUM JUATHOCTUYECKUM IIPU3HAKOM MIJI [eo-
rpauyecKoy MOy,

Cmeosivt mpaxetl. s y36eKCKUX TICEBMIOITyTIapreB
TabauHoM 6eJIOKPLIIKY, COOPAHHLIX Ha JUCTBIX TH-
6rckyca u orypioB (puc. 3 a, 6), ¥ A9 TYPKMEHCKUX
TICEBIOTyTIapueB, COOPAHHBIX C JIUCThEB XJIOMTUATHU-
ka (puc. 3 1), 6bLJI0 XapaKTePHO OTCYTCTBUE TIepefHEN
BOCKOBOU 6aXpoMbl. [IceBIOTyTIapuy XapakTepru30Ba-
JIUCH IMAPOKUMU CTBOJIAMU Tpaxen. Mex 1y IICeBIoIy-
TTapusMu, COGpPaHHBIMU Ha JINCTBSAX OT'YPla B TETLIULIE
U JUCTbAX TMOMCKYyCca B OTKPBITOM T'PYHTE, CTATUCTH-
YeCKM AOCTOBEPHBIX PA3IUUU 0 NIUPUHE CTBOJIOB
Tpaxeit He o6HapyX)eHOo (72,5 MKM 1 65 MKM COOTBET-
CTBEHHO). [IJI TICeBAOMyIIapueB, COOPAHHBIX Ha JIN-
CThSIX TUMbsiHA U3 VI3pawiis (puc. 3 B), ObLIO XapaKTEPHO
HaJIM4Kre epeiHel BOCKOBOM 6aXpOMKM 1 HoJiee y3Kre
CTBOJIbI TIEPENHUX TPaxel, 48,8 MKM.

TaxuM 06paz3oM, MUPUHA CTBOJIA TPAXEU TPE]I-
CTaBJISIETCS OTHOCUTENIBHO YCTOMYNBOM XapaKTEPUCTU-
KO TICEBIIOITyTIapUs TabauHOM 6eJTOKPBLIIKY, XOTS HAIITN
TIpeBapUTENIbHbBIE BHIBOZLI TPEOYIOT TIOITBEPKIEHUS
IIOTIOJIHUTEJIbHBIMU UCCIENOBAHUIMU. [10JyUeHHbIE
Pe3yNbTaThl, CBUIETEIbCTBYIOMYIE O CTAOMIHBHOCTH IITH -
PUHBI CTBOJIOB MIepeHell Tpaxeu, JJid reorpaduiecKon
TTOMYJIAIMYU/6UOTUTIA COOTBETCTBYIOT BBIBOZAM CITEIIN-
QJIMCTOB, MCCIEIOBABINNX aHAJIOTUYHBIN TT0KA3aTeb
B Typiuu [22] 1 B KuTae [23]. Takoke CTBOJIBI TPaXen xa-
PaKTePU3YIOTCA OGHOTUITHOM (DOPMOI BXOILHOU KaMephl
CTBOJIA TPAXEU M KPYITHOU I'PaHYJIAIIMEN CTEHOK CTBOJIA.
[Tpu ganbHeneM MoATBEPKIEHUY CTaOMIbHOCTH JaH-
HOT'0 KOMILJIEKCA IIPU3HAKOB €r0 MOYKHO MCITOJIb30BaTh
KaK DKOHOMUWYECKY BBITOIHBIN 1 TTPAKTUYECKU [TPUME-
HUMBIU METOZ, MOHUTOPUHTA WHBa3uM TabauHoit 6eio-
KPBLIKYA B HOBBIE MECTOOOUTAHUS.

3AKJ/IIOYEHUE

[TpoaHamM3nPOBaB PE3YIBTATHI UCCIENOBAHUH 110 610-
JIOTMU U PACIIPOCTPaHEHUI0 TabauHOU H6EJIOKPBIIKY
B CpenHeil A3uu, Mbl MOXXeM TIPUUTU K BBIBOJY, UTO
cpenHeasuaTCcKas MOMyIAnusg TabauHo 6eJTOKPBLIKY
Bemisia tabaci XapaKTepPU3yeTCs CIeAYIONUMU 6M0I0-
TUYECKUMU 0COOEHHOCTAMU:

- YCTOMYMBOCTD K HU3KMM TEMIIEPATYPaM TIPU 3U-
MOBKE;

- He OTMeueHa KaK MePeHOCUNK BUPYCOB PACTEHUH;

- HU3Kad TJI0JI0BUTOCTD;

collected from cotton leaves (Fig. 3 1). Pseudopupae were
characterized by wide tracheal trunks. No statistically re-
liable differences in width of tracheal trunks were found
between pseudopupae collected on cucumber leaves in a
greenhouse and hibiscus leaves in the open ground (72.5
pum and 65 pm respectively). Pseudopupae collected on
thyme leaves from Israel (Fig. 3 B) were characterized by
anterior wax fringes and narrower trunks of the anterior
trachea, 48.8 um.

Thus, the width of tracheal trunk appears to be a
relatively stable characteristic of the pseudopupa of the
silverleaf whitefly, although our preliminary findings
require confirmation by additional studies. The results
obtained indicating stability in the width of the anteri-
or trachea’s trunk for the geographical population/bio-
type correspond to the findings of specialists who have
studied a similar indicator in Turkey [22] and China [23].
Also, tracheal trunks are characterized by the same form
of chamber of tracheal trunk and large granulation of
trunk’s sides. In case of further confirmation of the sta-
bility of this complex of features, it can be used as an
economically advantageous and practically applicable
method for monitoring of silverleaf whitefly’s invasion
into new habitats.

CONCLUSION

Having analyzed the results of studies on biology and
distribution of silverleaf whitefly in Central Asia, we can
conclude that the Central Asian population of silverleaf
whitefly (Bemisia tabaci) is characterized by the following
biological characteristics:

- resistance to low temperatures during overwin-
tering;

- has not been noted as a vector of plant viruses;

- low fecundity;

- wide polyphagia;

- high invasiveness.

According to our preliminary data, pseudopupae
of silverleaf whitefly in Uzbekistan are characterized by
wide trunks of anterior trachea and absence of anterior
wax fringes. In complex, this allows us to speak about the
originality of the Central Asian geographical population
and the expediency of its further study on the scheme
of identification of unknown populations of silverleaf
whitefly using a global data set on mtCOI [12].
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- mupokag monudarvs;

- BBICOKAast ”HBA3UBHOCT.

[To HamUM IIpeaBapPUTEIbHBIM HaHHBIM, IICEBOOITY-
rapum TabavHOM GEJTOKPHITIKY B Y30EKUCTaHEe XapaKTe-
PU3YIOTCS MUPOKUMU CTBOJIAMY TIEPETHUX TPAXen 1 OT-
CYTCTBUEM TIEPEHUX BOCKOBBIX HaXPOMOK. B KOMTITIEKCE
3TO TIO3BOJISIET TOBOPUTH O CBOEO6PA3NM CpeHeasnar-
CKOM reorpaIecKon MOMYJIAINN U IeJIECO00PA3BHOCTH
ee MaJbHENINero UCccyieloBaHus 10 CXeMe UIeHTU(PrKA-
LMY HEW3BECTHBIX MOIYJIIIINN TabauHON 6EJTOKPBIIOK
C TIOMOIIBIO TT06aIbHOro Habopa marnHbx 0 mtCOI [12].
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AuHOTaUUA. B cmamoe coobuiaemces 0 eepbonoeuye-
ckoti akeneduyuu 8 Kpacrnospekuii kpaii u Pecnyonuxy Xaxa-
CUS, COCTNOSBULELICS 8 PAMKAX BbinoNIHeHUs HUP 6 aszycme
2019 eoda, a maxice o pesynvmamax 0aHHoU dKcneduyuu.
B nonesulx yenogusx nposodusioch UsyueHue pacnpocmpare-
HUSL COPHBLX, UHBAZUBHBLY (8 MOM YUCIE KAPAHMUHHDLY,) BU-
008 pacmeruli: 0Cyuecmeiaacs coop ceMerHoeo U eepbapHo-
20 MAMepPUaos, 8blNOJIHAIUCH 2e000MAHULECKIE ONUCAHUL
aepoyeH0308 U HabIHOeHUS 30 PACMEHUIMU 8 NPUPOIE.

Kirouessie ciioBa. CopHble pacmeHus, UHBA3UBHbLE
8udbl, a2poyeHo3vl, KaparmurHvle eudvl pacmenuli, KpacHo-
apckuil kpaii, Pecnybnuxa Xakacus.

2019 r. B TomckoM dQuauaie
OI'BY «BHUMUWKP» B pamMkax BbI-
nonHeHusd tembl HUP «M3yuenue
pacIpoCcTpaHeHUs U HKOJIOr0-01o-
JIOTUYECKUX 0COBEHHOCTEN  Ka-
PaHTUHHBIX ¥ MHBA3WBHBIX BUJIOB DACTEHUM HA Tep-
putopun CubUpCKOTO (QefepanbHOro OKpyra» ObLIN
TIPOJIOJKEHBI  SKCIIEAUIIMOHHBIE UccaenoBaHud. Co-
CTOSITIACh BKCIIENUIIMOHHAS TI0€3[IKa COTPYIHUKOB (-
nuana M TOMCKOTO TOCY[apCTBEHHOTO YHMBEPCUTETA
(B paMKax ZI0TOBOpa O COTPYIHUYECTBE) B PecrybinKy
Xakacud 1 10)KHYI0 YacTb KpacHOAPCKOro Kpad.

[lenbio maHHOW TepOboJIOTUUECKOU AKCTIeIUINY
SIBJIAJIOCH M3yUYEeHMeEe PACIPOCTPAHEHU KaPDaHTUHHBIX
1 0c0B0 OTTacHbIX MHBA3MBHBIX BUJIOB pacTeHUN B Pec-
ny6rKe Xakacus M H0)KHbIX parioHax KpacHOIPCKOro
Kpag.

3aziaun SKCIequIMy ObLTN CIIENYOIINE:

- obciieloBaHME COPHO-TIOJIEBOM U pyJiepajibHOM
tiioper Pecrtybmmkm Xakacus 1 1XKHBIX parioHoB Kpac-
HOSPCKOTO Kpad;

- cbop ceMeHHOro 1 repbapHOT0 MaTePUAaIOB JIJIg
TTOTIOJTHEHUS KAPITOJIOTUYUECKON KOJJIEKITUY U repbapus;
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Abstract. The article describes the herbological
expedition to Krasnoyarsk Krai and the Republic of
Khakassia, which took place part of the research project in
August 2019, and its results. Researchers studied distribution
of weed, invasive (including quarantine) plant species in the
field, collected seed and herbarium materials, described the
geobotany of agrocenoses, and observed plants in nature.

Keywords. Weed plants, invasive species, agrocenoses,
quarantine plant species, Krasnoyarsk Krai, Republic of Kha-
kassia.

n 2019, the Tomsk branch of FGBU “VNIIKR”

continued its expedition research as part of a re-

search project called “Study of Distribution and
= Ecological and Biological Characteristics of Quar-

antine and Invasive Plant Species in Siberian
Federal District”. The employees of the branch and the
Tomsk State University made an expedition trip (under
the cooperation agreement) to the Republic of Khakas-
sia and the southern part of Krasnoyarsk Krai.

The herbological expedition aimed to study the dis-
tribution of quarantine and extremely dangerous invasive
plant species in the Republic of Khakassia and southern
Krasnoyarsk Krai. The expedition had the following tasks:

- survey of weed, field and ruderal flora of the Re-
public of Khakassia and the southern regions of Kras-
noyarsk Krai,

- collect seed and herbarium materials to supple-
ment the carpological collection and herbarium,
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