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1. Hudopmanusi 0 BpeAHOM OPpraHusMe

Munupyromue myxu (Agromyzidae) — ceMeicTBO HACEKOMBIX OTps/a IBYKPBUIBIX, MEIKUE MYXH, YbH
JMYUHKYA TIUTAIOTCS BHYTPCHHMMH TKaHSMH PAaCTEHHH, 4acTO KaK JIMCTOBbIE MHUHEPHI M CTEOJICBbIC
MHHEpBbI. BOJNBIIMHCTBO BHIOB arpoMusu[ CrelU(GHYHBI JUI ONPEACICHHBIX PACTCHHH-XO03s€B OO
OTPaHUYMBAIOTCS HEOOJBIIOW TPYNIONH POJCTBEHHBIX pacTeHHid. TeM He MeHee HECKOJBbKO BHJIOB,
SBJISIONIMXCS IIUPOKUMH TONU(araMu, CTadd CEJIbCKOXO3IHCTBEHHBIMH U  CaJ0BO-OTOPOIHBIMHU
BPEIUTENISIMA BO MHOTHX 4acTAX cBera. K HUM OTHOCsTCS 4eThipe Buna Liriomyza, xotopsle, coriiacHO
3aKOHOJIATENILCTBY O KapaHTWHE PAaCTeHUI pa3HBIX CTPaH, BHECEHHI B IIEPEYCHb KapaHTUHHBIX OOBEKTOB:
L. bryoniae, L. huidobrensis, L. sativae u L. trifolii. Bce onu siBnsitoTcst monudaroBsIMu BpeAUTEISIMU
JICKOPaTUBHBIX U OBOIIHBIX KYJIbTYp. B HacTosIIeM MPOTOKOJIE HA BUOBOM YPOBHE UICHTUDUIIHPYIOTCS
TOJIPKO HAa3BaHHBIC YETHIPE BHU/IA.

IpencraBuTenu poma Liriomyza sBcTpedaroTcst MpenMyIECTBEHHO B CEBEPHOM YaCcTH 30HBI YMEPEHHOTO
KJIMMAaTa, HO OTJIEIbHBIE BUIILI OOHAPYKEHBI Takke B AdpoTponuueckoii, Heorpornmueckoii u Bocrounoii
(Muno-Manaiickoii) 3ooreorpadpudeckux obnactsx. Y 6onee yem 300 Bum0B, BXOASIMX B poj Liriomyza,
B3pOCJIBIE 0COOH BHEIITHE OUEHB CXOXKH: 3TO Menkue (1-3 MM [UTHHOM) MyXH, C BEpXHEH CTOPOHBI BBITIISAISAT
MMOYTH TIOJIHOCTBIO YEPHBIMH, Y OOJBINMHHCTBA BHIOB C JKEITHIMH JIOOM W cKyteimmymom (puc. 1). B
pesynbrate auddepeHmanys BUIOB B POAY MOXKET MPEICTABIATh 3aTpyaHeHue. Kpome Toro, mis
UICHTHU(DUKAIIMYA YEeTHIPEX KAaPAaHTHHHBIX BHIIOB TPOBOJSIINA JUATHOCTHKY CIIEIUAIHCT JOJDKEH He
TOJIBKO MPOBECTH pa3jMude MEKIY STHMU BHUIAMH, HO U OTJIMYUTH MX OT COMYTCTBYIOIICH (ayHbI —
MECTHBIX BHIO0B Liriomyza.

L. bryoniae sBisieTcss MpeMMYIIECTBEHHO MMal€apKTHYSCKUM BHIOM, 3apETHCTPUPOBAHHBIM IO BCeil
EBpornie u Asuu u B CeBeproii Adpprke — B Erunte u Mapokko (CABI, 2013). Dto mmpokuii nonudar,
3aperuCTPUPOBAHHBIN Ha mpeacTaBuTensx 16 cemeiicte pactenuit (Spencer, 1990), Bpeauresis TOMAToOB,
TBIKBEHHBIX (B YaCTHOCTH, JIbIHb, ap0y30B M OTYpPLIOB) M MAapHUKOBBIX canata, 0000B u mronuHa (Spencer,
1989, 1990).

L. huidobrensis, kak cunraercs, npoucxoauT wu3 FOXHOW AMEPHKH ¥ B HACTOSIIEE BpEMS
pacrpoCcTpaHWiICs MO 3HAYUTENBHOW 4acTH 3eMiu, BKIouas pailonel CeBepHoil Amepuku, EBpombl,
Adpuku, Asun u Tuxookeanckoro peruona (Lonsdale, 2011; CABI, 2013). Oxnako 3TOT B, paHee
OTIpPEJICIICHHBI TaKCOHOMHYECKH, HEJaBHO ObUI pasfelieH Ha JABa MOP(OKPUIITHYECKHX BHUJA,
L. huidobrensis u L. langei, u cymecTByer HeEKOTOpas HEONPEICICHHOCTh B OTHOIICHHH TOYHOTO
pasrpaHuueHus ux apeanoB. B Hacrosiee Bpems L. langei moareepxaen Tonbko B Coennnennsix LTaTax,
W BECbMa BEPOSITHO, YTO BCE MHBa3WUBHBIE MomyJsinuu 3a npenaenamu CoennHeHHBIX LlTaToB sBIsIFOTCS
L. huidobrensis B ero coBpemenrom takconomuueckom onpenencanu (Scheffer and Lewis, 2001; Scheffer
etal., 2001; Takano etal., 2008; Lonsdale, 2011). L.huidobrensis — mmpokuii momudar,
3aperuCTPUPOBAHHBIN Ha NpecTaBuTessx 14 cemelicts pactenuit (Spencer, 1990). M3 mopakaeMbIX 3TUM
BpeIuTeNeM KyJIbTyp HauOoJblIee SJKOHOMUYECKOEe 3HAUCHHE MMEIOT caxapHasi CBEKJa, IIMUHAT, TOPOX,
000561, KapTodelb U IeKOPATHBHBIC pacTeHHs (Yale BCEro TMICO(PHIA, B PEAKHX CIyYasX TBO3IMKA U
xpu3anTemsl) (Spencer, 1989).

L. sativae mpoucxomur u3 Cesepuoii, lleHrpanpoii u HOXHOW AMEpUKH W B HACTOSIICE BPEMS
pacmpocTpaHmiIcss BO MHOTHe paiioHbl A3un, Adpuku m TuxookeaHCKoro permona, Ho B EBpome u
Agsctpanuu He oOHapyxeH (Lonsdale, 2011; CABI, 2013). Onnako naHHbIe 0 pactpoctpanenu L. sativae,
BEPOSITHO, HETIOJIHBI, TIOCKOJIBKY €CTh CBHJIETEIHCTBA TOTO, YTO ATOT BUJI ITPOIOJIKACT OBICTPO PACHIHPSITH
CBOH apealt. DTO ellle OMH IUPOKUI moudar, mopaxxaronuii MHOTHE OBOIIHBIE M IIBETOYHBIC KYJIBTYPhI
(Spencer, 1973, 1990). 3aperucTpupoBaH Ha MPEACTABUTENSX ACBITH CEMEWCTB PACTCHUM, HO BCTpPEYaeTCs
TJIABHBIM 00pa3oM Ha X03s5eBax U3 CEMECTB THIKBEHHBIX, 0000BBIX U MacieHoBLIX (Spencer, 1973, 1990).
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L. trifolii, Taxoke mpoucxomsammuit 3 Ceseproii, IlenTpansuoii 1 FOxHON AMEPUKH, PacIpOCTPaHUIICS B
3HauuTeNbHble YacTu EBpombl, Appuku, A3un 1 THXOOKEaHCKOTO PEeruoHa, CKopee BCEro, B pe3yibTaTe
TOProBiM cpe3anHbIMU xpu3anTeMamu (Martinez and Etienne, 2002; Lonsdale, 2011; CABI, 2013). Oto
elle OMH MHPOKU# monudar, 3aperncTPUPOBaHHBIN Ha TIpeACTaBUTENIX 25 ceMeiicTB pacTenuit (Spencer,
1990). M3 mopakaeMbIX 3TUM BpeIUTEIEM KyIbTyp HaHOOJbIEE SKOHOMHYECKOE 3HAYEHHNE HMEIOT OOOHI,
CelbJIepeid, XpU3aHTEMBI, OTYpILIBI, TepOepbl, TUIICOpUII, calart, JIyK, Kaprodens 1 ToMaTsl (Spencer, 1989).

Eme oxun, mateiid Bua, L. Strigata, BKIOYEH B HACTOSAIIMI JUArHOCTUYECKHU HPOTOKOJ, TTOCKOJIBKY
omusok k L. bryoniae u L. huidobrensis u, 3HauWT, sBISIETCS BHUIOM, KOTOPBIA CICIUATUCT JOJIKCH
YUYHUTHIBATH TIPH MPOBEACHNUH TU(HEPEHIMPYIOIIEro TMarHo3a YeThipeX KapaHTUHHBIX BUJIOB. L. strigata
ssisieTcs eBpasuiickuM Buzom (Pitkin et al. (n.d.), ur. Spencer (1976), Dempewolf (2001), Ellis (2013) u
Pape et al. (2013). BocTouHble rpaHuUIlbl pacipeielICHUs TOT0 BUJIa HE ONPEACICHbI C TOYHOCTBIO, HO €r0
apeaJ IpocTUpaeTcs 3a Y panbsckue ropsl (Spencer, 1976); HeqocToBepHbIE HAXOAKH 3apETUCTPHPOBAHBI B
IOro-Bocrounoit Asuu (Dempewolf, 2004). 3to mmpokuid momudar, 3aperucTpUpOBaHHbIA Ha
npencraButessx 29 ceMeicTB pacTeHuit Bo BceM Mupe (Spencer, 1990).

2.  Taxkconomuueckasi nH¢popManus

Ha3Banue: Liriomyza Mik, 1894

CHHOHUMBI: Agrophila Lioy, 1864, Antineura Melander, 1913, Haplomyza Hendel,
1914, Praspedomyza Hendel, 1931, Craspedomyza Enderlein, 1936,
Triticomyza Blanchard, 1938

TakcoHOMHYECKOEe

MOJI0KEHHE: Insecta, Diptera, Agromyzidae, Phytomyzinae

Ha3zpanue: Liriomyza bryoniae (Kaltenbach, 1858)

CHHOHUMBI: Liriomyza solani Hering, 1927; Liriomyza hydrocotylae Hering, 1930;
Liriomyza mercurialis Hering, 1932; Liriomyzatriton Frey, 1945;
Liriomyza citrulli Rohdendorf, 1950; Liriomyza nipponallia Sasakawa,
1961

OO0bIuHOE HAa3BaHUeE! TOMAaTHBIN TUCTOBOM MuHEp; tomato leafminer (anri.)

Hazpanue: Liriomyza huidobrensis (Blanchard, 1926)

CHHOHUMBI: Liriomyza cucumifoliae Blanchard, 1938; Liriomyza decora Blanchard,

1954; Liriomyza dianthi Frick, 1958

Takconomuueckoe oTHomeHre mexy L. huidobrensis (Blanchard) u L. langei Frick sinsiercst ciioxxHBIM.
L. huidobrensis Opu1 BepBbie ommcan 1o obOpasuam, oOHapyxeHHbIM Blanchard ma pactenusx pona
Cineraria B Aprentune (1926). Frick (1951) onucan L. langei u3 KanudopHauu kak BUJ, KOTOPBIA, KaKk OH
OTMETHJI, ObLJI BpEIUTEIEM TJaBHBIM 00pa3oM Topoxa, XOTs MOBPEXKIal TAKKE PACTCHUS CeMeicTBa
actpoBbiX. B 1973 roay Spencer cCHHOHUMH3HPOBAJ JIBa ATUX BHA, IOCKOIBKY OHH ObLTH (M haKTHUECKU
OCTalOTCs)  MOPGOIOrHYECKH  Hepas3nuuuMbl.  [locie  M3ydeHHs — MOCIEAOBATEIbHOCTEH — HX
mutoxoHapuanbhuoir u smepuoit JTHK (Scheffer, 2000; Scheffer and Lewis, 2001), mo3samee
MOATBEPKICHHOTO SKCIIEPUMEHTAMU 110 BBIPAI[MBAaHHIO IIpeMMaruHanbHbix craauit (Takano et al., 2008),
JIBa 3TH BHIa ObLIM pasjelicHbl GopMaabHO Kak aBa Kpuntudeckux Buma (Lonsdale, 2011). Hassanue
L. langei Frick 65110 BOCCTaHOBICHO M MPUMEHEHO K KPHIITHUYECKOMY BHAY M3 KannbopHuu, Ha3BaHUE
L. huidobrensis (Blanchard) 6buio mpumeneHo k kpuntudeckomy Buay u3 OxHoit u LleHTpanbHOI
Amepuku.
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Lonsdale (2011) mormsITaiics omucarh JUarHOCTHIECKHE MOP(]OIOTHIECKHE TIPHU3HAKH, ITO KOTOPBIM MOKHO
Obut0 OBl mUQQepeHInpoBaTh "OONBUIMHCTBO" SK3EMIUISIPOB 3THX IBYX BHIOB, HO OOHApy>KHI, YTO
NPU3HAKK "'c1a00 BBIPQKEHBI M B PsiJie CIy4aeB YaCTUYHO COBIANAIOT, MOATOMY PEKOMEHIOBAN 110 Mepe
BO3MOKHOCTH HCIIOJB30BAaTh ISl TOATBEPXKACHHUS HICHTU(HKAIMK TaHHBIE MOJEKYJSIPHOTO aHAJIN3a.
Scheffer u ee coaBTOpBI CumMTalOT, YTO apeajsl ABYX BHIOB He mepecekarorcs (xors Lonsdale (2011)
obnapysxwun L. huidobrensis B Kanmudopuun, oqun pa3 B 1968 rogy un onun pa3 B 2008 roay, oH numier,
YTO HEU3BECTHO, 3aKPEIHJINCH JIH MOMYJISIIAK) U BCE N3 HHBA3HOHHBIX MOMYJISIIN, KOTOPhIE OHU U3yYallH,
otHocwiuch K L. huidobrensis (Scheffer and Lewis, 2001; Scheffer etal., 2001). Dto o3na4aer, 4To
coobmenust 3 Kamudopruu B nmurepatype, npeamiectBoBaBuine crathsiM Scheffer, ciemyer mouru c
NOJIHOW yBEPEHHOCThIO cuuTaTh OTHocsmmMmucs K L. langei. L. langei sBisiercs mpenmyIecTBEHHO
KaauQOPHUICKUM BUIOM, XOTSI OH SIBHO OBLIT HHTPOIYIIMPOBaH B mtatax ['aBaiin, Operon n BammHrToH,;
nomyJsinuy, oOHapyxeHHbsle Bo @nopune, Ote m Buprunumm B cepeamne 1990-x, He 3akpenuiuch
(Lonsdale, 2011). B Mekcuke moaTBepskaeHo HaxoxaeHue Tonbko L. huidobrensis (Lonsdale, 2011), wo
Takano et al. (2005) coobmmmnu, uto sx3emiutsapsl L. langei (ompenenennsie kak KanuhopHUNECKas KiIasa)
ObUTH BBISBJICHBI B SIMOHMM TpH (UTOCAHUTAPHOHW TMPOBEPKE HA CBEXKUX OBOIIAX MEKCHKAHCKOTO
HPOUCXOXKICHUSI.

OObIYHbIEe HA3BAHMS: IOKHOAMEPHKAHCKHMI JTMCTOBOM MwmHep; Serpentine leafminer, pea
leafminer, potato leafminer fly (aurm.)

Ha3zBanue: Liriomyza sativae Blanchard, 1938

CHHOHUMBI: Agromyza subpusilla Frost, 1943; Liriomyza verbenicola Hering, 1951;
Liriomyza pullata Frick, 1952; Liriomyza canomarginis Frick, 1952;
Liriomyza minutiseta Frick, 1952; Liriomyza propepusilla Frost, 1954;
Liriomyza munda Frick, 1957; Liriomyza guytona Freeman, 1958;
Lemurimyza lycopersicae Pla and de la Cruz, 1981

OObIYHBIE HA3BAHUS: OBOIIHOM (TOMaTHBIiT) JucToBOM MuHEp; Vegetable leafminer, American
leafminer, chrysanthemum leafminer, serpentine vegetable leafminer,
melon leafminer (amr.)

Ha3panmue: Liriomyza trifolii (Burgess, 1880)
CHHOHUMBI: Agromyza phaseolunulata Frost, 1943; Liriomyza alliovora Frick, 1955
OObIYHbIEC HA3BAHMS: aMepUKaHCKUIl KIIeBepHbI MuHep; American serpentine leafminer,

serpentine leaf miner, broad bean leafminer, Californian leafminer, celery
leafminer, chrysanthemum leaf miner (aur:.)

3. BrisiBiieHue

Kak mpaBuio, mepBbIMA W HauboJiee OYCBHIHBIMU MPU3HAKAMHU TMPHCYTCTBUS Liriomyza smisioTcs
MHIIEBBIC MPOKOJIBI U JIMCTOBBIE MHUHBI. B TO BpeMsi Kak MOJHOCTBHIO C(HOPMHUPOBAHHBIC MHHBI JIOJKHBI
OBITH XOPOIIIO 3aMETHBI COTPYAHUKAM KApAaHTHHHOW CIYKObI, pAaHHHE CHMIITOMBI MOPAKEHHS TOPa3iao
MeHee OYEBHIHBI U HX JIETKO mporimsiaets (Spencer, 1989). MuHsI 0CTarOTCSA HENBIMA M B OTHOCHTEIIEHO
HEM3MEHHOM BHC B TEYCHHE Henelb. KOHOUrypalui MHUH YacTO CUYMTAIOT HAJCKHBIM KIOYOM K
HUACHTHU(GUKAINN BUIOB arpoMHU3HU] (TOCKOJIBKY BO MHOTHX CIIYYasx peyb UICT O CICIHU(PUUHBIX K XO3IUHY
Buaax). OJHAKO B CIydYae ¢ BpeauTeasIMH-TIoNH(paraMy Ha KOHQUTYPAIUIO MUH BIHSIFOT paCTCHUE-X035H1H,
q)H3H‘IeCKOC u (1)1/13I/IOHOFI/I‘ICCKOC COCTOSIHHUE JIMCTAa U KOJIMYCCTBO JIMYUMHOK, MUHUPYIOUIUX OJUH JIMUCT.
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Takas mmpoxas BapnaGeTbHOCTh 03HAYAET, YTO K MICHTH(DHUKAIIN TOJIBKO 110 KOH(OUTypauy MUH CIIeIyeT
OTHOCHThCS ¢ ocTopokHOCTEIO (EPPO, 2005). [TpuMepsl KOHPHUTYpauyu MUH JUIS YETHIPEX KapaHTHHHBIX
BuI0B U L. strigata npuBoasrcs Ha puc. 2-4.

CaMKH HMCHOJIB3YIOT SHIEKIA]] JJIsl IPOKAIbIBAaHHS JINCTHCB PACTCHUI-XO035EB, BBI3BIBAs TOBPEKICHHUS,
KOTOpBIC CITy)KaT Y4acTKaMH JUIsl TIMTaHUS M CaMIOB, M CAMOK WM Ul OTKJIaAbIBaHus sull. [TumieBbie
HPOKOJIbI, ClleNanHble Buaamu Liriomyza, 3akpyrieHHsie, 00br9HO 0k0J0 0,2 MM B THaMETpE U BBITTISLAAT
Kak Oelble MATHBIIKK Ha BEPXHEH CTOPOHE JHMCTOBOM IUIACTHHKHU. [IpOKONBI JUIS OTKJIAJBIBAHHS SHIL
(sfiueBbie mpokonbl) oObrgHO MeHbme (0,05 mMMm) u Oonee mpaBWIIBHON OKpyrinoi (opwmbl. IlumieBsie
MIPOKOJIBI, CITAHHbIE MOIM(aroBEIMU BPEOUTENIMHU U3 ceMeiicTa arpomusug Chromatomyia horticola u
Chromatomyia syngenesiae, o ¢opme Oimke K OBaly W 3aMETHO OOJIbIIE, YeM CeTaHHbIE MyXaMH U3
poxa Liriomyza. Bua nuiueBsIX 1 SHIEBBIX MPOKOJIOB y BUAOB Liriomyza He oTiau4aeTcs, U PUCYHOK HX
pacrpenesieHus: Ha JIMCTE HE MOYKET MCIIOJIb30BaThCs ISl MICHTU(UKAIMK BUIOB. [THIIEBbIC MPOKOJIbI

BBI3BIBAIOT pa3pylIeHHe OOJBIIOrO YKCIa KIETOK M XOPOIIO 3aMETHBI HEBOOPYX eHHbIM ra3om (EPPO,
2005).

JIMYMHKY MHTAIOTCS TIIaBHBIM 00pa3oM B BEpPXHEW YacTH JIMCTOBOM IUIACTWHKH, MPOKIA/bIBas MUHBI B
3eJICHOM manucagHol napeHxume. MHUHBI OOBIYHO TPSI3HO-OENbIe, C IKCKPEMEHTaMH, KOTOPhIE BBITISAAT
KaKk 4YepHble IMPEPHIBUCTHIE IOJOCKH BIOJAb XOAa MHUHBI. MHOXECTBEHHBIE ITOBOPOTHl MHHBI,
COCPEIOTOYCHHBIC Ha OJHOM HEOOJBIIOM YYaCTKE JIMCTA, YaCTO MPUBOMISAT K U3MCHEHHIO [[BETa MHHBI, C
BJI&)KHBIMU YEPHBIMHU U BBICOXIIMMHU OYpHIMH YYacTKaMH, KaK MpPaBHJIO, MOSBISIOIIMMHUCS B pe3yjbTaTe
HHIYIIMPOBAHHBIX PACTEHHEM peakiiuii Ha uctoBoro munepa (EPPO, 2005).

Bce Tpu IMYMHOYHBIC CTAJAUU MUTAKOTCS BHYTPEHHUMH TKAHSAMH JHUCTheB. JIMYMHKY TPEHUMYIIECTBEHHO
MUTAIOTCS HA PACTCHHH, B KOTOPOM OTJIOKCHBI siira. Jlnumuku Liriomyza Spp. MOKUIArOT JHCT, KOTAa
roTOBHI K 00paszoBanwmto mymapus (Parrella and Bethke, 1984), u ux BBIXOIHBIE OTBEPCTHSI OOBIYHO HMEIOT
bopmy momykpyriioii menn; Hanpotus, guauHkd C. horticola u C. syngenesiae okykIuBarTCs BHYTPH
JMCTa B KOHIE JTHYMHOYHOW MHUHBI, C MEPEIHUMH JbIXaIbIIaMH, OOBIYHO BBICTYMAOIIUMU U3 HIKHEH
MoBepXHOCTH JucTa. [TosTomy mymapuu Liriomyza spp. MoOXKHO 0OHAPYKHUTh B PACTHUTEIBHBIX OCTATKAX, B
MOYBE ¥ MHOTJA Ha MMOBEPXHOCTH JIUCTA.

B 3aBucuMocTH OT cTauu pa3BUTHs 00pasibl COOMPAIOT Ha PA3TUYHBIX y4acTKax PacTCHUS W TOJ
pacTeHueM:

- SIAIIA HETIOCPEACTBEHHO 10T TOBEPXHOCTHIO JTUCTA;
- JIMYMHKH: BHYTPH JINCTOBBIX MUH;
- KYKOJIKH: B PACTHTEJIBHBIX OCTATKAaX, B IOYBE U MHOT/IA HA IOBEPXHOCTH JIUCTHEB;

- nMmaro. CBOGO,Z[HOHCTB.IOIIII/IG HJIN Ha TIOBEPXHOCTHU JIMCTBECB, I'IC OHU ACJIAtOT IIPOKOJIbI I MUTAHU
WK OTKJIaJAbIBaHUA SHII.

3.1 Coop u coxpaneHue o0pa3ioB

O6pasmer Myx Liriomyza MoxxHO coOupaTh Ha TNpeMMarvHaIbHBIX CTaJHAX BMECTE C oOpasiamu
MUHUPOBAaHHBIX JINCTHEB WM Ha CTaaud wuMaro. [lockombky MOp(dOIOTHYeCKUe TMPU3HAKH,
WCTIONB3YIOMIMECS IS BUAOBOH JIMATHOCTUKH, OCHOBBIBAIOTCS HAa aHAM3¢ TCHUTAIUM CaMIlOB, IS
MOJITBEPIKICHHST UACHTH(PHUKAIIMN BUIa HEOOXO MBI CaMI[bl B CTAJIMU UMaro. 3a4acTyro caMOK B CTaHN
MMaro MOXHO C YBEPEHHOCTBIO HJISHTH(DHUIIMPOBATH TOIBKO HA YPOBHE pojaa. MaccoBsiil cOOp 00pa3Ios ¢
PaCTeHHS WM Y9acTKa MOBBICHT BEPOSITHOCTH MOJYUYCHHS CAMIIOB, YTO BXKHO B TEX CIy4YasixX, KOTJa s
JUAardHOCTUKHU IMpEUMarnHaJIbHbIX CTa}II/Iﬁ MOJICKYJIAPHBIC aHAJIN3bI HE UCITIOJIB3YOTCH.
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3.1.1 Coop umaro

OOBIYHO UMAro MOXHO OOHAPYKUTh HA JIMCThSIX U COOpaTh BPYUHYIO MJIM CAYKOM CMECTH C JIUCTHEB B
CTEKJITHHBIC OaHKH, JTUOO HWCIIOJIB30BaTh JKCraycrep. Jpyrum cmocoboM sBIseTCS cOOp Ha JKEIThIC
KJICeBbIE JIOBYIIKH, B OCOOCHHOCTH B Terumiax. OJHAKO CaMbIM MPAKTUYHBIM M HaJISKHBIM METOJIOM
cOopa TakuX JMCTOBBIX MUHEPOB, KaK BUbI Liriomyza, seasiercss cOOp JTUCTHEB ¢ MUHAMH, COJICPKAIITMMU
JKHUBBIX JTUUYUHOK. JIMUCThSI TOMENIAIOT B OOJBIION COCY[ JJsi BBIPALIHMBAHUS UMAro B JIAOOPATOPHBIX
ycrmoBusx. Metosl BeIpantiBanus arpomusu onrcansl y Griffiths (1962) u Fisher et al. (2005).

Hmaro u THYMHOK MO>KHO MTOMECTHTh B 70%-HBIN pacTBOP STHIOBOTO CIIUPTA M XPAHUTh HEONPEACICHHO
JIONITOE BpEeMsI, XOTSI CO BPEMEHEM HX OKpacKa IMOCTENeHHO TyckHeeT. [IpoOupku ¢ 3acipTOBaHHBIMH
oOpa3laMu TepMETHYECKHA 3aKPBIBAIOT BO H30€XKaHHE NPOTEUYSK M, IMPOJIOKUB aMOPTH3HPYIOIIUM
MaTepHajoM, YKIAIbIBAIOT B MPOYHYIO KOpOOKY. BO3MOKHO Takke XpaHEHHE HMMaro B CYXOM BHJIE,
HaIrpuMep, CMOHTHPOBAHHBIMHU Ha OyJIaBKax.

OO0pas31ibl ISl MOJIEKYJISIPHOM TUArHOCTUKY 3aMapuBaioT U nmomeraoT B 96—100%-Hblil 3TUIIOBBIHA CIIUPT,
XPaHAT B 3aMOpoXkeHHOM BHe (1mpu Temneparype okoso —20 mmu —4,0 °C) nnm Ha kaprax FTA (Barman)?
(Blacket et al., 2015).

3.1.2 Coop npenMaruHaJabHbIX CTAAUN

Ecimm nmpeanoaracTcsa C60p " XpaHCHUC 06p33]_[0B paCTGHI/Iﬁ, JINCTBA C NOAO3PUTCIIBHBIMU ITPOKOJIAaMHU B
MECTax IMUMTaHHUA HIKM C MHHAMH CPBIBAIOT WM IMOMEMIAIOT MEXKAY Ta3C€THBIMU CTpaHULlaMU, YTOOBI
obecreunThb MCIJICHHOC BBICBIXaHUC.

JlucTest ¢ MHHaMH, W3 KOTOPHIX B IENSAX WJICHTU(PHUKAIMU IDIAHUPYETCS BBIPACTHTH OOpa3ibl B
abopaToOpuu IS TOJYYCHUS HACEKOMBIX Ha PAa3HBIX CTaJUAX Pa3BUTHA, B OCOOCHHOCTH HMAro,
HEO0OXOJMMO 3aBEPHYTh B YBIIAXHCHHYIO, HO HE MOKPYIO, J1a0OpaTOpHy caldeTky W OTIPaBUTH B
nabopaTopuio B 3arieyaTaHHBIX IMaKeTaX, JIAMHHHPOBAaHHBIX aMOPTH3UPYIOUIMM MaTepuayiioM. B
nabopaTopuu JHCThSl ¢ MUHAMH, COJCPXKAIIMMHU JKMBBIX HACEKOMBIX, MMOMEMIAlOT B Yamku [letpu c
BKJIAJIBIIIIAMH W3 BIIAKHOW (DUIBTPOBATLHOM OyMaru, 3aKpbIBalOT U CTaBAT B MHKYOATOp C TeMIepaTypon
0K0710 23 °C (JaIku MPOBEPSIOT KaKAbIE 2 WIH 3 [HS, YIS JINCThS C TPU3HAKAMHY TIOSBJIEHHUS TIECEHH,
OaKTepHil v T.11.).

4, Nnentnduxanus

Wnentudukanyss BHIOB JHCTOBBIX MHHEPOB 110 MOP(OJOrMYECKUM TpPH3HAKAM OrPaHUYUBACTCS
B3POCIIBIMH CaMIIaMH, TIOCKOJIBKY HE CYILECTBYET HaJSKHBIX KIIOUCH ISl ONpeAeIeHHs BUIa B3POCIBIX
CaMOK WJIM SIMI, JIMYMHOK M KYKOJIOK. MIeHTudukanuss umMaro BO3MOXHA IO MOPQOIOrHYECKUM
NpU3HAKaM, B YaCTHOCTH, IO TEHHUTAIHAM camua. Mopdosornyeckue TpH3HAKW TCHUTAIWI camIia
U3y4aloT IOJI MUKPOCKONOM ¢ OonbmmM yBenuueHuem (okono 100x). Mcrnonp3oBaHHE HACTOSILIETO
HPOTOKOJIA € TpenapaTaMi XOPOIIEro KayecTBa MO3BOJISET C YBEPEHHOCThIO WACHTH(UIIMPOBATE UMAro
YeThIpeX KapaHTHHHBIX BHUAOB Liriomyza Tojbpko 1Mo MOP(OIOrHYeCKUM NpU3HaKaM (32 HCKIFOUYCHHEM
L. huidobrensis u L. langei, no npu4yrnam, onrcanHbM B paszene 1).

MOHCKyHHpHBIe AaHAJIU3bl IJIAd I/I,Z[CHTI/I(I)I/IKaL[I/II/I MOXKHO IPOBOAUTH C 06pa3uaMH Ha BCEX CTaausaX
Ppa3BUTUA, BKIIKHOYAAd MPECUMATrMHAJIBHBIC, IJI1 KOTOPBIX MOpq)OJ'IOFI/I"ICCKaH I/I,Z[CHTI/Iq)I/IKaI_II/IH A0 YPOBHA BUa
HCBO3MOXHAa. KpOMe TOTO, B ClIydasdaX aTUIWYHBIX WJIN ITOBPECKICHHBIX 06pa3u03 nuMmaro MOJICKYJISIPHBIC
AHAJIMU3bI MOT'YT IIPEAOCTABUTH JOIIOJIHUTCIBHYIO I/IH(i)OpMaIJ;I/IIO. O)IHaKO CHeHI/I(i)I/I‘IHOCTB MOJICKYJIAPHBIX
aHaIIM30B MOXET OBITh OI‘paHH‘IeHHOﬁ, IOCKOJIbKY TaKHWC aHaJIU3bl IIPUACTCA pa3pa6aTBIBaTB B
COOTBECTCTBHUU C TpeGyeMoﬁ LSO MU OCHMBATH Ha OCHOBC OTPaHMYCHHOI'0 4YMUCJia BUOAOB, HUCIIOJIB3Ys
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00pa3ipl U3 pa3iudHBIX TeorpauYecKux perroHoB. [loAaToMy pe3yibpTaThl MOJEKYISAPHBIX aHAIHN30B
HE00X0IMMO UHTEPIPETUPOBATH C OCTOPOKHOCTHIO.

4.1 HWnpentuduxamus umaro Liriomyza mo mopdgosioruueckuM npu3Hakam

JUJ1st TOJIOKUTETbHON HACHTH(DUKALIMHN JTF000TO U3 YEThIPEX OMpeIe/ieMbIX BUIoB Liriomyza Heo6xoammo
HW3yYeHHE TEHHUTa Wi caMiioB (B 4YacTHOCTH, aucthudamiyca (puc.5)). Hmke mpuBomurTcst KpaTkoe
oIMCaHKe METOa MpenapupoBanus oopasios (ocHoBaH Ha pabore Malipatil u Ridland, 2008), xoropsrit
JaeT yI0BICTBOPUTEIbHBIC PE3yIbTaThl. Boee moapoOHOe onrcaHne METOIa i €r0 BapUAHThI IIPUBOAUTCS
y Spencer (1981, 1992), Spencer and Steyskal (1986) m EPPO (2005). Jlns moaTBep:KIcHMS
UICHTU(HUKALMKA BHIA JaHHBIC W3y4eHHs AucTudauiyca CieayeT COMOCTABHTh C JaHHBIMH aHalK3a
BHEIIHUX MOopdoornueckux npusHakos (Tadmuma 1).

4.1.1 llpenapupoBaHue reHUTAINI UMaro camua Liriomyza njss MUKpOCKONUYeCKOTro
uccje10BaHusA

4.1.1.1 OnpeneJsienne mojaa Myx

V camiia jomacTy snaHapus (SMaHAPHid TEMHBIHN, TOKPHIT [IIETHHKAMH, HE TaK CHJIBHO CKJIEPOTH3UPOBAH,
Kak TpyOka siiliekiaza CaMKH) OTHOAloT 3aJHIOI 4YacTh abJOoMEHa OT JOpPCalbHON K BEHTPAIbHBIM
croponam (puc. 6(a)). Mexay JOmacTsIMU 3aMETHO Iiejaeo0pa3Hoe, TPEYrojabHOe MpH 0oJiee MIHPOKOM
PacKphITHH OTBEPCTHE, B KOTOPOM MOKHO BHJETh OCTAILHON T'€HWTAJIbHBIN ammapat. JlomacTu cierka
BBICTYIAIOT 32 MOCIACIHUN TepruT. Y caMKu a0JIOMUHAJIbHBIC CETMEHTHI 32 6-M CErMEHTOM 00pa3yroT
YepHYIO, CHIILHO CKIIEPOTH3MPOBAHHYIO TPYOKY, KOTOpas BBICTYIAET 3a 6-i Teprut (puc. 6(b)), ¢ kpyrisim
OTBEPCTHEM, 3aMETHBIM TNPHU BHUIE C3aad Ha KoHIile TpyOku. IllecToif Teprut MmokpeiBaeT Ga3ajabHYIO
MIOJIOBUHY TPYOKH CBEPXY, HO 3aMETEH TP BUE COOKY U CHU3Y.

4.1.1.2 IloaroroBka qucTudaiiyca K uccjae10BaHUIO

Jlnist ocBeTIICHUS] TKaHEW W WCCIICIOBaHUs a0JIOMEH CIICAYEeT aKKypaTHO OTJEIHTh C MOMOIIBIO TOHKUX
MpenapoBaIbHBIX UIJT (MIJIBI MOXHO M3TOTOBHUT, MPUKICHB MHUKPOOYIABKH TYMBIMHA KOHI[AMU K CIIHYKAM,
Ipe/IBapUTEIBHO ClIeNIaB B CIIMYKaX HEOOJbIINE YrITyOJICHNS ¢ TIOMOILBIO OOBIYHOM OyiiaBku). AGIOMEH B
teuenne 2—4 mud kumataT B 10%-uom pactBope eakoro kamu (KOH) wim eaxoro marpa (NaOH) 6o
OCTaBJISIIOT Ha HOub B xojogHoM 10%-nom pactBope KOH mmm NaOH mis mpocBeTiieHHst TKaHEH.
OO6paboTaHHbI a0OMEH MEPEHOCAT B BAHHOUKY C AUCTHIUIMPOBAHHOM Bomoi amst HelTpanuzanun KOH
nin NaOH. [Tocnie 3Toro abjoMeH rOTOB K MOMEIICHHUIO B KAILIK0 TIMIIEPUHA HA MPEAMETHOM CTEKJIE ¢
JIYHKOM.

TOHKMMH TIpeNapoBaJbHBIMH HIJIAMH TOJA OWHOKYJISPHBIM MHKPOCKOIIOM T'€HHTAIbHBIH KOMILIEKC
AKKYypaTHO OTACIIAIOT OT OKPYXKaroIIuX MeM6paH, KYTUKYJIbl 1 MBIHIII. HpI/I IIOMOIIU NMPETIapOBAJIBHBIX UTJI
TCHUTAIBHBI KOMILUICKC PACMOJaratoT s MPOCMOTpa B JIATEPaNbHOW MPOEKIUH O] CIOKHBIM
MUKpockorioM ¢ yBenndeHuem jio 400 pa3. ['eHUTaNbHBIM KOMIUIEKC MOBOPAaYHMBAIOT JUIS MPOCMOTPA
nucThdailyca ¢ BEHTpaJbHOW CTOpoHbl mnpu yBenudenuu B 400 pa3, 0Oe3 MOKPOBHOrO CTEKJIa.
Nuctudamtyec HEoOXOIUMO pacCMaTPUBATh B Pa3IMYHBIX MPOEKIHAX (HapUMep, JiaTepabHOM,
JOPCATbHOM, BEHTPAIbHO#T), YTO TpeOyeT MOBOpauYHUBAHUS IPH MEHBIIIEM YBEIHUYCHHUH.

Jns mpUrOTOBJICHHS TOJYMOCTOSHHBIX IpenaparoB (Hampumep, Ui PYTHHHOM HICHTH(UKAIMN)
TeHUTAJIbHBI KOMIUIEKC MOMEMIAIOT B KAIUTIO TJIHMIIEpPHHA HA YHUCTOM IUIOCKOM MPEIMETHOM CTEKJIE.
'eHuTanuu akkypaTHO MOTPYXarOT B THCTOJIOTHYECKYIO CpeAy W IUIABHO HAKPBIBAIOT KPYTIIBIM
MTOKPOBHBIM CTEKJIOM, PABHOMEPHO PACIIPENEISI CPENy.
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Ecnu TpeOyroTcst mocTosHHBIE MpernapaTsl, adnomMeH ocBeT/siioT B KOH u HelTpaiu3yloT B XOJOIHOU
JenssHOW YKCYCHOM KHCJIOTE, KaKk ONMCaHo Bblme. 3aTeM adgomeH mepeHocat B 70%-Hblil pacTBOp
STUJIOBOTO  CHOUpPTAa W, HCIOONB3yd TOHKHE TpenapoBajbHbIE WUIJBI  TOA  OUMHOKYJISPHBIM
CTEPEOMHUKPOCKOIIOM, AaKKYpPaTHO OTHEJSAT OT OKPY)KaloUIMX MeMOpaH, KYyTHUKYJIbl W MBIIIIL
[IpenapupoBaHHbIe T€HUTAIUN CHaYaja Ha 2—4 MUH [TOMEIIAIOT B a0CONIIOTHBIN 3THIIOBBIM CIIMPT, 3aTEM B
T'BO3IMYHOE MAcio (B KOTOPOM OHH IPH HEOOXOAMMOCTH MOTYT XPAaHHUThCS B TCUYCHUE HEOTPAHUYCHHOTO
Bpemenn). ['enuranuu nomeraroT B 70%-Hbli 3TH10BbIN cupT (mpumepHo Ha 10 muH), 3atem B 95%-Hbrii
ATUIIOBBIH cupT (TprMepHO Ha 10 MHH) 1 B KOHIIE B TBO3IMYHOE MacIIo (He MEHbIIe yeM Ha 5 muH). [Tocie
3TOT0 TEHUTAIMM MOXXHO MOHTHUPOBATH Ul MOCTOSHHOIO XpaHEHHs Ha HPEJIMETHOM CTEKJIE B Karuie
KaHaJCKOro Oanbp3ama MOA IOKPOBHBIM CTEKJIOM. Bce Mukpomnpenaparbl AOJKHBI OBITh CHaO0XEHBI
STHKETKOM C yKa3aHWEeM TOYHOTO MECTa M JIaThl cOOpa, PacTeHUSA-XO03IMHA, paMIiInd cOOpIHKa (eciu
W3BECTHO), Ha3BaHMs BUAA, PaMUIMK MPOBOAMBIIETO HACHTU(UKALMIO CHEIHANNCTA U C MEPEKPECTHON
CCBUTKOH Ha ocTaBIIMiics oOpaserl.

OcraBuimiicsi 00pa3er MOHTUPYIOT Ha IJIAIIKy C COOTBETCTBYIOLIECH 3TUKETKON, CoAepKalleld CChUIKY Ha
npenapaT reHUTaTUH.

4.1.2 Unentudukanus cemeiicrea Agromyzidae

Cemeiicteo Agromyzidae pacmpocTpaHeHO BO BceM MHpe M HacumThiBaeT okoio 2500 Bumon (Spencer,
1989, 1990). IToxpobHoe onmcanue MOpGOIOrHH arpOMU3U L IpuBoANTCS y Spencer (1972, 1973, 1987),
Dempewolf (2004) u Boucher (2010).

B wHactosmem mnporokone Mopdosorudeckas TEPMHHOIOTHS NPUACPKHBACTCS TEPMHHOJIOTHUH,
ucnonnp3yemoii Yeates etal. (2004); na yka3aHHOM OHJIAMH-pecypce TakKKe IMPEICTABICHBI YETKHUE
WILTIOCTPALIK 110 aHATOMHH THITHYHOM Myxu Tpymisl Acalyptratae (B kotopyro Bxomst Agromyzidae).

CemeiictBo Agromyzidae ompenpenseTcs cieayromuM couetanueM npusHakoB (Hennig, 1958; Spencer,
1987; Boucher 2010) (puc. 7):

- “Maro HeOOJIBIIIOrO pa3Mepa, oT 1 10 6 MM UTMHOM, HO 00bIYHO 1-3 MM;

- BHOPHUCCHI MPUCYTCTBYIOT;

- (GpOHTANBHBIC IETHHKH OT 1 10 7 MPUCYTCTBYIOT;

- MEePePhIB KOCTATBHOM KKK Y BEPIIMHBI CYOKOCTABHO KHUIIKU IIPUCYTCTBYET;

- 3aJIHsIsE KyOuTanbHas siaelika MalieHbKast; )KuiIKd A1+CUA, He TOXOST 10 Kpasi Kpbla;

- y caMIia MpereHUTANTbHBIC CKICPHTHI CO CPOCIIUMCS JOPCATBHBIM KOMILIEKCOM H3 TEPrUTOB 6-8,
BCETO C JIBYMsI JIBIXaTbIIAMU MEXK]Ty 5-M TEpPrUTOM U T€HUTAIBHBIM CETMEHTOM,

- Yy CaMOK TIEPEIHSS YacTh /-0 a0JOMHHAIILHOTO CETMEHTa 00pasyeT SHIeKia.

Kak npasuio, muunsku (puc. 8(a)) mumuHapuueckoit GopMbl, Cy>KUBAIOIIEHCS KIIEPEan, ¢ BHIPOCTAMH,
HECYIIUMHU Tepeauue u 3aaane apixanpna (puc. 8(b) u (d)), mepemure qpixaspia HaXOIATCS HA JOPCATBHON
MOBEPXHOCTH MPOTOPAKCA, 3aIHUE HAIIPABIICHBI K311, Y JTHYMHOK MMEETCS CHIIBHO CKIIEPOTH3UPOBAHHbIM
POTOBOH ammapar; MaHIHOYJIbI ¢ MX TPOJOJBHOM OCHIO PACIIOIIOKEHBI MO TMOYTH MPSIMBIMH YIJIaAMH K
ocranpHOMY TeamodapunreasbHoMy ckeniety (puc. 8(C)) m 00BIUHO HeCyT aBe WM Oojee TMaphl
HAIpaBJIeHHBIX KIepea 3yOI0B OJMHAKOBOIO pa3Mepa, C BEHTPaIbHBIMH poramu (HarpaBJieHHbIC K331
MapHbIe BBIPOCTHI), KOTOPbIE 00BIYHO KOPOUE JOPCATBHBIX.

Ha mpakTrke arpoMH3u1 pacro3HaroT 110 JIMYMHKAM, KOTOPBIC MMUTAIOTCS TKAHSMH )KHUBBIX PacTeHU (TpH
YETBEPTH MPEACTABUTEIICH CEMEHCTBA SBIISIOTCS JIMCTOBBIME MUHEpaMu). OTHAKO JTMCTOBBIE MHHEPHI €CTh
U B Jpyrux cemeiictBax otpsima Diptera, takux kak Anthomyiidae u Drosophilidae. Ceoanyro
uHdopmanuio o MOpGhONIOTHH W OHOJOTHH NpPEHMArdHaJ bHBIX CTAAMH arpoOMHU3HI, OOLIMPHYIO
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oubmmorpaduto U pucyHKH medarohapuHTeaT-HOTO CKeJieTa U 3aIHUX JbIXallell psiaa BUIOB cM. y Ferrar
(1987).

4.1.3 Unentuduxamus poaa Liriomyza

Wwmaro BuoB pona Liriomyza otinuyarores cieayromumu Mopdonornueckumu npusnakamu (EPPO, 2005;
Spencer, 1976):

- (prHTOOp6I/ITaJ'IBHBIC IICTUHKU OTKJIOHCHBI K3a0U,

- y OOJIBITUHCTBA BHJIOB TEMHBIH Y9aCTOK TEepe/ CKYTSILTYMOM OJHOTO I[BETa CO CKYTyMOM, H3peaKa
SKEJITBIH;

- CKYTCILIIYM JKEIITHIN y OOJIBIIMHCTBA BHUIOB, U3PCIKaA TCMHBIﬁ;

- CY6KOCTaJ'IBHaﬂ JKHUJIKa Ha JUCTAJIBHOM Kpac KpblUla 3aKaHYMBACTCH cmamcoﬁ n BIagact B
KOCTAJIbHYIO JKWIKY OTACJIBHO OT paI[I/IaJIBHOﬁ JKUIIKH,

- KOCTaJIbHas! JKUIIKA JOXOIUT JI0 KHUIKH Mi42;
- IMCKaNbHAA siueiika (dm) MajeHbKas;
- BTOpast (BHELIHss) TomepeuHast xmika (dm-Cu) y OONBIIMHCTBA BUAOB IIPHUCYTCTBYET;

- y CaMIIOB MMEETCS CTPUAYIAIMOHHBIN oprad (T.H. "CKpeOOK", XMTHHM3MPOBAHHBIN rpeOeHb Ha
3aAHMX Oempax, W "HANMWIBHUK', T1I0JOCKAa HEBBICOKMX XWUTHHU3WPOBAHHBIX dYEIIyeK Ha
COCZIMHUTEBHOM MePEenoHKe MKy a0 IOMUHATLHBIMH TEPTUTAMH U CTEPHUTAMH).

Ha mpakTuke OOJBIIMHCTBO BUAOB Liriomyza (B ToM umcie 4eThlpe BUIA, BKIIOYECHHBIX B HACTOSIIHMIA
JMAarHOCTHYECKUI TIPOTOKOJ) CBEPXY OKpaIleHbI MO OOJbLICH YacTH B YEPHBIH IIBET, C )KEITHIM JIOOM H
APKO-KENITHIM CKyTeJUTyMOM. HOrr pa3inuaHbIX OTTEHKOB XKenToro. LleneBrie BUAbI 001a/1a10T THITHYHBIMH
0COOCHHOCTSIMH KHUJIKOBaHUS KPbUTbeB (pUC. 9) M TUIUYHBIM [UIsl POJa CTPOCHUEM TeHUTAHIA CaMIla.

Heckompko pomoB MoxHO crrytath ¢ Liriomyza. biuskopoacreennsie poasl Phytomyza, Chromatomyia u
Phytoliriomyza B memom MoXHO OTIMYMTs OT Liriomyza mo WX HakJIOHEHHBIM KIIEPEIH
(pOHTOOPOUTANIBHBIM [IETHHKAM (BCErJa HAKIOHCHHBIM K3aJd WM H3pPEIKa BEPTUKAIBHBIM JHOO
orcyTcTByromuM y Liriomyza), u ckyremuiymy, Kak MpaBUiiO, CEPOTO MM YEPHOTO I[BETa, HO U3pejKa
ClleTKa JKEITOBATOMY B IEHTPaJbHON dYacTh (MOJHOCTHIO JKenToMy y OosbmimHCTBa Liriomyza). ¥V
Phytomyza u Chromatomyia kocraipHas )HIKa JOXOIUT TOJIBKO 10 Rass, Torma kak y Phytoliriomyza u
Liriomyza ona nmoxoxut mo xuiaku M+ (Spencer, 1977). ITutaronmiicss BHyTPEHHUMH TKaHSIMU PacTCHUI
Bua Phytoliriomyza seastercst rammobpasyromum (Tajisl Ha cTeblie WM JIMCTE), B TO BPEMS KaK BHIBI
Chromatomyia, Phytomyza u Liriomyza siBIsiroTCsi 0OBIYHO JIUCTOBBIMH MUHEPAMHU.

4.1.4 Unentuduxanus Buaos Liriomyza

4.1.4.1 Mopdonorudeckne npu3Haku umaro Liriomyza spp.

VIpoleHHOe OnrcaHWe OCHOBHBIX JHATHOCTHYECKMX Tmpu3HakoB s L. bryoniae, L. huidobrensis,
L. sativae u L. trifolii (a Tarke, B messx MCKIIOYEHHs NPH TUarHocTuke, s L. strigata) npuseneno B
Ta6muue 1. Onucanue conpoBoXxaaeTcs n3oopaxenusiMu (Mukpodororpadumn) aucrudamryca va puc. 10
nll

Bbonee monpoGHbIe onrcanus n n300pakeHuss MOP(OIOrHIECKUX IPU3HAKOB TAHHBIX BHOB IPUBOJSTCS Y
Spencer (1965, 1973), Dempewolf (2004), Malipatil etal. (2004) u Shiao (2004). Kirouessie
JMAarHOCTHYECKUE TPU3HAKKM MPHUBOIATCS B Omubnmotexe m3oOpaxenuii Pest and Disease Image Library
(PaDIL) (Malipatil 2007a, 2007b, 2007c).
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NnenTrdunnpoBaTh UMaro Tak:ke MOKHO, UCIIONIB3Ys onpeaenuTeasHyio Tadmuiy. Malipatil and Ridland
(2008) mpencraBuiIM KIFOYM K ONMpEACICHHI0 17 MMEIOIUX YKOHOMHYECKOE 3HAYCHUE BHIOB, BKITIOYAs
HECKOJIbKO BHUJIOB, SHAEMHYHBIX Ui ABcTpanuu. Kpome Toro, ocHoBaHHas Ha MHKpodoTorpadusx
cucTeMa WICHTH(UKAIWK BHAOB-BpPEIOMTENCH W3 pasHbIX PETHOHOB MHUpA IPHUBOJUTCS B padoTe
Dempewolf (2004). Yro kacaercs kimroueil mias BumoB Liriomyza, B paborax Spencer mpeacTaBieH
OOIIMPHBII TepeueHb CIPABOYHUKOB, U3JIAHHBIX B PETHOHAX 32 Pa3HBIC TOIbBI, U ONPE/ICIUTEIBHBIX Ta0IHII.
OHH 0XBaTHIBAIOT COMYTCTBYIOIIYIO (ayHy, KOTOpasi, 0€3yCI0BHO, pa3indyacTcsi OT PerHoHa K PErHOHY U
BJIMSICT Ha MPOIIECC UCKIFOUCHHUS HETIEJICBBIX TAKCOHOB. [T0JIHBIN epeUYeHb ITUX Ty OIUKAIMiI IPUBOIUTCS
Spencer (1973). Kpome Ttoro, mHpOpMaims O pPacTCHUU-XO3SMHE, Ha KOTOPOM OBUIM OOHapyKEHBI
HPE/NOIOKUTEIFHO KapaHTUHHBIE BHIBI Liriomyza, mMoxker moMouyb HMACHTH(HKALUH, HCKIIOYUB U3
pPacCMOTPEHUSI APYTUE BUJIbI arPOMHU3H I, KOTOPBIE MOTYT BCTPEUATHCS B TEX JK€ OMOJIOTUUECKHX YCIOBHSX
(mampumep, muist Esporsr eM. Ellis (n.d.)).
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Ta6nuua 1. Mopdornormyeckue NnpusHakm MMaro oTaenbHbIX BUAoB Liriomyza®

L. bryoniae L. huidobrensis* L. sativae L. strigata L. trifolii
OucTtudannyc [Ba AucTaneHbIX | Nea avcTtanbHbix | OavH guctanbHbii 6ynbbyc ¢ | [ea ouctanbHbix | OanH anctanbHbll Bynbbyc ¢
caMmua Bynebyca; Kpas | 6ynbbyca CMbIKaloTCcs | nerkon nepetspkkon  mexay | 6ynbbyca cMmbikatoTcs OT | YeTko BbIPaXXEeHHOW
BynbbycoB Kkpyrnbie TONbKO  Kpasmu;  Kpas | BepxHen " HWKHEW | KpaeB [0 OCHOBaHUN; | NEpeTsiKKON mexay BepxHewn un
6ynebycos BbITSIHYTbl | NMonoBuHaMu B | kpas 6ynbbycoB | HUXHeN nonoBsuHamu B
aHTEpPOBEHTParibHO [OPCOBEHTParibHOW MPoeKuun; | BbITSHYTHI [OPCOBEHTPAsbHOW MPOEKLMU;
O6ynbbyc  Bbirmagut  Gornee | aHTEpOBEHTParbHO Oynbbyc  BbIMSAUT  MeHee
CKIepOTU3NPOBaHHbIM, ¢ Gonee CKINEPOTU3UPOBAHHLIM, c
KOpOTKUM 6a3anbHbiM CTBOSIOM YANUHEHHbBIM 6asanbHbIM
CTBOJIOM
BepTukanbHble O6e  BepTukansHble | OGe BepTuKanbHble | HapyxHas BepTuKanbHasa | YepHas okpacka 3a | OGe BepTMKanbHble LIETUHKU
LETUHKMN LWEeTUHKN Ha JXEeNTOM | nieTUHKM Ha  YepHOM | LWeTUHKa Ha 4YepHOM dOHe, | rmasamu  [OXOAMT  Kak | Ha xentoMm doHe
¢poHe doHe KOTOpbIA ~ MOXET  AOXOAUTb | MMHUMYM [0 HapyXHOW
BNOTb o BHYTPEHHEWN | BEPTUKANbHOW LUETUHKM,
BEPTUKANbHOW LLETUHKK, | HO BHYTPEHHSISA
pacnonoXeHHOW Ha KEenToM | BepTuKanbHas LWeTUHKa
doHe Ha XenToMm (poHe
AH3anucTepH npeVlMyl-U.eCTBeHHO KenTtbin [ YepHbIM | MpenmyiecTBeHHO xenTbin, ¢ | XenTeln, ¢  4epHbiM | XKenTbin, c MarneHbK1Um
KenTbilh, HeGonbloe | ngrHom, pa3mepbl | TEMHbIM  y4acTKOM, pasmep | nATHoOM, pa3Mmepbl | YepHOBATO-CEPbIM MATHBILLKOM
YEPHOE MATHBILLKO Ha | koToporo BapbupytoT, | koToporo BapbupyeT OT | KOTOPOro BapbupyloT, HA | Ha NepeaHeln CTOPOHE HUXHErO
nepeaHen CTOPOHE | oBblMHO oOXBaTbiBalOWMM | ManeHbkoli  mornockv  BAOSMb | HWXKHEM U nepegHem | kpas
HWKHEro Kpasi HWXHWe Tpy YeTBepTu HWKHEro Kpasi [0 MATHa no | Kpasx nNATHO  MOXeT
BCEMY HWXKHEMY Kpato, CUIbHO | mpocTupaTtbcs BAOMb
3axo4silleMy Ha  MepefHol | BCeW HKHEN NOMOBUHbI
YacTb U Crierka — Ha 3agHIo
Xunka CulA a eagoe Gonblue b aB2-2,5pasabonbweb | aB 34 pasabonbwe b a B 2—3 pasa bonbLue b a B 3—4 pasa 6onblie b
Tpetuin cermenT | ManeHbkuii xxenTsii Cnerka yBenuyeH, | ManeHbKuin XenTbli ManeHbKuI XenTbi ManeHbKkuiA XxenTbi
ycuka 00bIYHO 3aTEMHEH
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L. bryoniae

L. huidobrensis*

L. sativae

L. strigata

L. trifolii

yactTu GnecTalmMin, HO
c OTYETNMBbLIM
MaTOBbIM OTTEHKOM

J106 1 op6uThI o6 ApKo-XenTblih, | fo6 KenTbli, kak | J1o6 n opGuThbl spKo-XKenTble Jo6 v opbuThl xenTble J106 v opbuThl XenTble
Op6V|Tb| crerka npaswuno, bonee
cseTree OpaHXeBbll, Yem GregHo-
TNIMMOHHO-XXENTbIN;
BEPXHWe opbuTbl crerka
3aTEMHEHbI MO MEHbLUEN
mepe o BEPXHUX
opbuTanbHbIX LLLETUHOK
Beapo fApko-xenToe C | XenToe, c Bapbupyowmm | Apko-xentoe XKentoe c otgenbHbiMu | XKenToe, wHorma co cnabo
oTAeNbHbIMU 3aTeMHEHNEM, C YEPHbIMU KOpU4HeBaTbIMMU BblpaXXeHHbIMU
kopn4HesaTbiMu LTpUXaMK LTpUXaMU KOpWYHEBATBLIMU LUTPUXaMKU
LTpUXaMu
Me3oHoTYyM HepHbi, Mo Gonbluel | YepHbiit MaToBbIN YepHbii Grnectawmm UepHbii BriectawniA, HO | YepHbli MaToBbI C  CepbiM

crierka maTosbIn

OTTEHKOM

AbOQOMUHanNbHbIE
Teprutbl camua

Btopon u  Tpetuin
BUONMblE Teprutol
pasgeneHbl  XenTbim

MeaunarnbHbIM LLBOM

TornbKko BTOPOW BUMAMMBIN
TEPruT pasaeneH XenTbim
MeaunanbHbIM LLBOM

Tonbko  BTOpOM
TepruT  pasgerneH
MeananbHbIM LLBOM

BUOUMBbIN
XKenTbiM

Buavmble Teprutbl CO BTOPOro
no NATbIN pasnerneHbl XenTbiM
mMeaunarnbHbIM LLBOM

[OnuvHa Kpbina

1,75-2,1 mm

1,7-2,25 mm

1,3-1,7 Mmm

1,8-2,1 mm

1,3-1,7 Mmm

Hcrounuk: Ha ocHOBE HaHHBIX Spencer (1973, 1976), ¢ undopmanueii nmo aucrudamrycy uz EPPO (2005) u uadopmanmeii o abaoMuHaIbHEIM TeprutaM camiia u3 Shiao
(2004) (roTopsrit He BKIrOUMA L. Strigata B cBoit anamus).

T Cm. Taroxe puc. 7-11.

* L. langei mopdonornuecku ne ormunm ot L. huidobrensis.

ME)KAyHapOAHaSI KOHBEHLUMA NO KAapaHTUHY M 3aliuTe pacTteHun

an 16-13



an 16 [JunarHocTuyeckue NpoTOKOMNbI ANS perynupyemMbix BpeaHblX OpraHuamoB

4.1.4.2 Ctpoenne quctudamtyca umaro Liriomyza spp.

PaCCManI/IBaeMI:IC B HACTOALICM JUATHOCTUYCCKOM MPOTOKOJIC BUIBI Liriomyza PasacIAr0TCd Ha IBC
OTACIIBHBIC CCTCCTBCHHBIC TI'PYIIIIBI Ha OCHOBAaHUM CTPOCHUSA TeHUTAJINM caMmIa (B YaCTHOCTH,
I[I/ICTI/I(i)aJ'IJ'cha), a TAKXKE MO OKpaACKe T€JIa U CTPOCHUIO 3aJHUX JBIXATICH JUYUHKU:

- rpymma 1: L. bryoniae, L. huidobrensis u L. strigata;
- rpymma 2: L. sativae u L. trifolii.

TeMm He MeHee BHELIHUE TIPH3HAKU UMAro, NpuroHeie it naeHTudukanuu (Tabmumma 1), B yacTHOCTH,
TE, YTO OCHOBAaHBI Ha OKpacke, He MOTYT OBITh OJHO3HAYHO COOTHECEHBI HH C OJHOHM M3 3THX IBYX

rpym.

Huctudamryc — oueHb MalieHbKasl, XpyIKasi CTPYKTypa, OKpYKeHHas MeMOpaHaMH. JTO KOHEYHas
4acTh d/1earyca (KOMyJISTUBHBIA OpraH, 4acTh FeHUTAINH camia) (puc. 5), ¥ ero CI0KHOe TpeXMEepHOe
CTpOCHHE HMEET OOJIBIIYI0 IWarHOCTHYECKYI0 LEeHHOCTh. DakTHyecku AUCTH(AIUTYyC SBISAETCS
€/IMHCTBEHHBIM TPHU3HAKOM, M0 KOTOPOMY BCE HYeThIpE IIEJIEBBIX BHJA MOTYT OBITh JOCTOBEPHO
naeHTuGuuupoBanbl. OCHOBa CTpOCHUS AMCTH(AIITyca pa3iudaeTcs y ABYX €CTECTBEHHBIX TIPYIIII
BUiOB: B rpynne 1 y nmuctudamnyca HMEIOTCS IBa AWCTANbHBIX pacmuupenus (Oyian0ychr),
pacnionoxkeHHbIX psaaoM (puc. 10), Torma kak B rpyrie 2 UMEeTCs TOIbKO OJUH JUCTATIbHBIN 0YyIb0YC,
C TIEPETsDKKOM B cepe/inHe, pa3/ielisIioNell ero Ha YeTKO BhIPKEHHBIC HIDKHIOI M BEPXHIOI YacTH
(puc. 11). Hike npuUBOIUTCS OMPEACIUTENb, 00JICTYAIOIINA HACHTH()UKALINIO YETBIPEX [IEICBbIX BUIOB
Ha OCHOBE CTpoeHHus muctudamtyca. s ynoOcTBa MoIb30BaHMS OINPEACIUTENb TAKKe BKIIIOYACT
L. strigata, Bum, KOTOpbIi HaxomuTcs B TecHOM pozctBe ¢ L. bryoniae m L. huidobrensis u taxke
SIBIIICTCS TTOJU(AroM, IO3TOMY MOKET OBITh OOHAPYKEH Ha TeX )K€ PACTCHUSIX-X035eBaX.

Tem He MeHee pa3Tuyus MEXTy HEKOTOPBIMH TIapaMy BHIOB MaJl03aMETHEI, ¥ BO N30eKaHNe HEBEPHON
JUAarHOCTHKM MO AMCTH(AIITyCy MOATBEP)KAAIOIIME NaHHbBIE MO CTPYKType AUcTU(aIyca NOIKHBI
HPOITH MEPEKPECTHYIO MPOBEPKY C MOATBEPXKIAIOIUMEI Mopdonornueckumu aanHbivu (Tabnumna 1).
Eciau Bce moaTBepkIarolye MaHHBIC COTNIACYIOTCS, BCE Apyrue Buibl Liriomyza, B Tom uucie He
00CyXIaI0IHKeCs 3/1€Ch, MOXKHO HCKIFOUHUTb.

OnpenenureabHas Tadauua aisi uaeHTupukanuu Liriomyza spp. mo auctudaiiycy

JanHast onpenenuTensHas TabNHIa JODKHA UCIIONB30BaThCs BMecTe ¢ puc. 10 m 11.

1. C ogaum guctanbHbIM 0YIb0YCoM (PUC. 11(€), ()).enve i e, 2
— C napoit quctanbhbix 0ynb0ycoB (puc. 10(a)—(C), ()—(K))... vvvreeeieiie i3

2. C 4eTKO BBIpaXXEHHOH MEPETsHKKOM MKy BepXHel M HIKHEH MojloBUHAaMHU OynbOyca: OazanbHas
4acTh 3aMeTHO 3aKpyTIIeHA (PUC. L1(F)) ... iviiiiiiiiiiiee s L. trifolii

— Co cnabo BBIpaXCHHOW TEPETSHKKON TOJIBKO MEXAY BEpXHEH M HIDKHEW MOJIOBHHAMHU OyibOyca:
0asabHast 9aCTh 3aKpyriieHa He3HAUUTEIBEHO (PHUC. 11(E)). . ovviiiiiiirire e L. sativae

3. Kpas OynsOycoB kpyribie (HE BBITSHYTHI aHTEPOBEHTPAIBHO);, PABHOMEPHO CKIEPOTH3HPOBAHBI
(DHIC. L0(B) 1+ et et ettt ettt bbbttt b L. bryoniae

— Kpass Oynp0ycoB 3aKkpyddBalOTCS IO CIHpaid (BBITSHYThI aHTepoBeHTpasibHO) (puc. 10(b),

4, Byns0ycot CMBIKaIOTCS 10 0CeBOI JIMHUH TOJIBKO KpassMH
(PHC. ZO(N)) et et e e e e L. huidobrensis*

— BynbOychl cMbIKalOTCst IO OCEBOI JIMHKUMU OT KpaeB 10 ocHOBaHU (prc. 10(1)).....c.ccvvvvnees L. strigata

* L. langei mopdonornuecku neotandum ot L. huidobrensis.
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4.1.4.3 Mopdgonoruyeckne Npu3HAKM NPeMMATHHAIbHBIX CTAAUI YeThIpeX HeJieBbIX
Buja0B Liriomyza

W3 gethipex cTaauii pa3BuThs (S0, INYNHKA, KYKOJIKA U MMaro) TOJIbKO MMaro CamiioB MOT'YT OBITh
MOJIOKUTENEHO HICHTU(QUIIMPOBAHKI 10 MOP(OIOTUISCKUM MpU3HaKaM ((popma reHuTaiuii cama) 10
ypoBHS BHAa. Mopdomoruyeckiue OCOOEHHOCTH JHUYMHOK M KYKOJIOK MOKHO HCHOJIB30BATh IS
pa3InveHus] TMPEJCTaBUTENeH JBYX €CTECTBEHHBIX TPYII, ONMUCaHHBIX B paszzene 4.1.4.2. Takoe
paszIudeHue MOXKET TIOMOYb HICHTH()HUKAIIMK BHIOB, HO CaMO 110 ce0e HE SBJISETCS JOCTATOYHBIM IS
Takol uaeHTHpuKau. YToOB! JONMOTHUTE WACHTU(DUKAIIUIO TI0 MOP(OIOTHISCKAM TPU3HAKAM, JIJIS
mubdepeHIMaluil  BUOB, BKJIIOYEHHBIX B HACTOSIIMH JHArHOCTMYECKUM MPOTOKOI, MOTYT
HCTIOJIb30BAThCS MOJICKYJIIPHBIC aHATH3BI (pasaen 4.2).

Aiua

Slita oTKIIaBIBAlOTCS B IUCTOBYIO TKaHb. Siina Oenbie, oBanbHbIC, 0K00 0,25 MM B uyinHy. PontoBas u
BUJI0Bas UACHTU(DUKALINS T10 AHI[aM HEBO3MOXKHA.

Jluuunku u KyYKOJIKU

B miporiecce pa3BUTHs JIMYMHKA MPOXOANUT TPH CTAJWH, KOTOPBIE MUTAIOTCS, MPOKIIAAbIBAs TYHHEIN B
UCTOBO TKaHU. CBEXKECOTPOKACHHBIC THUMHKH 0K0JI0 0,5 MM IITHHOM, TMYHUHKY MTOCIIETHETO BO3pacTa
nocturaroT 3,0 MM B uHy. Ha mocneHeii cTaauy pa3BUTHS THYMHKHA TUITHYHBI U1 arpoOMH3HIL (CM.
pasnen 4.1.2). Kykonkwu (puc. 12) oBanapHbIe, HHIHHAPHYIECKOH (HOPMBI, 0K0T0 2,0 MM UTHHOMN, OYEHb
€1ab0 YIUTOMICHBI ¢ BEHTPAIBHOW CTOPOHBI, C BBICTYMAIOIIUMH MEPETHUMH U 33 JHUMHU JTbIXATbI[AMH.
Ha mpaktuke ecTecTBeHHBIC TPYMIbl 1| ¥ 2 MOXHO MOP(ONOTMYCCKU PA3IUYUTh MO JUYMHKAM U
KyKOJIKaM (HO He Ha YPOBHE BH/IOB B TPYIIIAx) IO CIECAYIOIINM IIPH3HAKAM.

Juuunku cpynnot 1

JIwauuku L. bryoniae, L. huidobrensis u L. strigata kpemoBoro ipera, HO Ha MOCJIEAHCH CTaJUH
pa3BUTHs y HMX Ha JOPCATHLHON CTOPOHE IMEPEJHEro KOHIA MOSBIACTCS JKEITO-OPaHkKEBOE IISITHO,
KOTOPOE MOJKET 3aXOIMTh Ha BeHTpaldbHyt0 cTopony (puc.13). Kakmoe 3aaHee abIXaliblie
npeJICTaBiIseT co00i 0BaJI ¢ MopaMu 110 Kpasm. [Tojcyer ynciia mop MoXeT IPeICTABIIATh 3aTPyIHEHHUE;
coriacHo Spencer (1973), ux uucio cocrasiser: L. bryoniae — 7-12 nop; L. Huidobrensis — oxoso 6-9
nop; L. Strigata — 10-12 mop. Oxpacka mymapueB BapbUPYET OT JKEITO-OPAHXKEBOW 10 TEMHO-
kopuuHeBoil. Oxpacka mymapueB L.Dbryoniae wu L. strigata mpeumyiecTBeHHO, HO HE BCET/a,
HaXOJMTCs B OOJiee CBETIION YacTH 3TOTO I[BETOBOro auanaszona. Okpacka mymapues L. huidobrensis
NPEUMYIIIECTBEHHO CTPEMHUTCS K YrojbHO-uepHOW. Popma JbIXaliell JHYHHKHA COXPAHACTCS Ha
MyIapyH, XOTs IOPbl MEHEE YETKO PA3INYUMBI.

Juyunxu zpynnoi 2

Jlvaunuku L. sativae u L. trifolii mpu orpokaeHun mpo3padnbie, 3aTeM BCe TEJIO JKEATEET 0 HKENTO-
OpaH)KeBOrO I[BeTa. 3aJHME [bIXalblla MMEIOT (OPMY TPEYrOJbHUKA C BBIMYKIBIMUA TPAHSIMH H
BBITAHYTBIMU YyIJIaMH, C TpEMs IOpaMH, KaXXJasd Ha OTACIbHOM BBICTYIIC, JIBC BHCHIHHUEC IIOPLI
BBITAHYTBIC. HyHapI/II/I JKCJITOBATO-OPAHIKCBLIC, HWHOTIJa TEMHO-30JIOTUCTO-KOPUYHECBEIC. (DOpMa
JbIXaJel] JMYMHKHA COXPAHAETCS Ha MyNapyuu, HO JIeTajli MEHEe BBIPAKCHBI.

4.2 MoaekyasipHasi uaeHTuuKanus BuaoB Liriomyza

Jdnsa wupentudukanmu BuaoB Liriomyza WCmoib30BaiMCh pa3IWYHBIC MOJICKYJISIPHBIC aHAIU3bI,
OCHOBaHHBIC Ha mMoyiuMepasHoi nemnHo# peakiuu (ITL[P), Bkimrouas aHaau3 HoauMopduMa IIHH
¢parmentoB pectpukiuu ([IAP®) IILP, ananu3 1no KOHEYHOW TOYKE C HCIIOJIB30BAHUEM
Bupocnenupuueckux mpaiiMepoB, I[P B pexume peaqspHOrO BpEMEHM M CpaBHEHHE
nocnenoBarenpbHocTed JIHK. Huxe onuceiBaloTcs Te€ W3 3TUX METOJOB, KOTOPBIE MOTYT
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WCTIONb30BaThCSl NI BBISIBJICHUSA Pa3IMuUM MEXAY YEThIPbMS LIEJIEBBIMU BUAMU (T.e. L. bryoniae,
L. huidobrensis, L. sativae u L. trifolii) nin mexxay L. huidobrensis u L. langei.

B HacTosmeM quarHocTHYeCKOM MPOTOKOJIEC aHATU3BI (BKITFOUYAs CCHUIKU Ha Ha3BAHUS TOPTOBBIX MapOK)
OMHCaHbl TaK, KaK OHU OIyOJUKOBAaHBI, TOCKOJBKY IO HHUM OIPEACNSACTCS IEePBOHAYAIBLHO
JIOCTUTHYTHIH YPOBEHb YYBCTBHTEILHOCTH, CIICIIM(PHUIYHOCTH /WA BOCTIPOM3BOIUMOCTH. Hu ontuH u3
METO/IOB, OITMCAHHBIX JIJISl JAHHBIX BUJIOB, HE MPOXOIMI OQUIHATBHYIO BATHIAINIO HA aHATUTHICCKYIO
YYBCTBUTEJIBHOCTh U BOCHPOU3BOAUMOCTH. VICONIb30BaHKME HA3BaHUM pEareHTOB, XMMHUKATOB HIIU
o0opynoBaHMs B JAHHBIX JUATHOCTHYECKUX MPOTOKOIAX HE MOJpa3yMeBaeT WX MPEAINOYTeHHE U
HCKJIFOUEHHE JIPYTUX, KOTOPhIE TakkKe MOTYT ObITh MOIXoAsmuMHU. [IpeacraBieHHbIE B MPOTOKOIAX
nabopaTopHBIC MPOIEAYPEI MOTYT OBITh aJalTUPOBAHKI K CTaHIApTaM OTAEIBHBIX JIJA0OPAaTOpUi TpH
YCIIOBUH, YTO OHU JIOJDKHBIM 00pa30M IMPOILIH MPOLEAYPY BaTH AN,

Jletamy KaxIOro M3 METOJOB OIMCBHIBAIOTCS HIKE, C yKa3aHHEeM BHUIOB Liriomyza, B OTHOLICHUH
KOTOPBIX IIPOBOJMIIACH OLIEHKA aHAJIN3a, a TAKXKE IIEPBOHAYAIBHOIO UCII0Ib30BAHUS, Il KOTOPOT'O ObLI
paspabotan aHajaW3. YUHTHIBasg CIEUU(PUYECKHE OrPAaHMYCHHS MOJICKYJSIPHBIX — aHAIIU30B,
OTPHULATEIBHBINA PE3yJIbTAT MOJEKYJIIPHOTO aHaln3a HE HCKIIOYAeT BO3MOXKHOCTH IOJIOKHUTEIBHOM
UACHTU(PHUKALUY 110 MOPHOIOTHYECKUM PU3HAKAM.

4.2.1 KoHTpOJIM MOJIEKYJISIPHBIX AaHAJN30B

UT0oOBI pe3yibTaT aHAIN3a CUUTAJICS HAIECKHBIM, KaXXIas CepHs BBIICTICHHUS HYKICHHOBBIX KHUCIOT H
aMIuT(pUKay HYKJIEMHOBOH KHCIIOTHI OPraHU3Ma-MUIIEHN JO0JDKHA COMPOBOXKIATHCS MTOCTAHOBKOM
HAISKAITUX KOHTPOJICH, BEIOOP KOTOPBIX 3aBUCUT OT THIA MCIIOJIB30BAHHOTO aHAN3a U TpeOyeMoro
ypoBHs jJocTtoBepHOCTH. st TIIIP MOj0XUTENbHBINA KOHTPOJIb BBIACICHUS HYKIEMHOBOM KHUCIIOTHI,
OTPHUIATEIbHBIA KOHTPOJIL aMIUIM(UKaMK (KOHTPOIb O€3 MaTpuilbl) M, IPH HEOOXOIUMOCTH,
OTPUIIATEIBHBIA KOHTPOJb BBIJCICHUS SIBIITFOTCS TEM MUHUMYMOM, KOTOPBIH CJIEyeT UCIIOIh30BATh.

4.2.2 Boineaenue JJHK

JHK, npurognas ans mocraHoBku [P, MoxeT OBITh YCHEIIHO BBIJACICHA U3 OTACIHHOW JTHYMHKHY,
KyKOJIKH Wi uMmaro Liriomyza, ¢ ucrosibp30BaHHEM pa3iMdyHbIX KOMMEPYECKHX HaOOpOB JUIs
Beienenust JJHK u B cootBetcTBUY ¢ mHCTpyKuusmu npousBoauterst (Scheffer et al., 2001, 2006; Kox
et al., 2005; Nakamura et al., 2013). [lonomHuTenbHYI0 HHPOPMALIUIO O HAOOPAX, UCIIOIH30BABIIMXCS
JUTSL KaXKJIOTO M3 OIMCAHHBIX HIDKE aHAIN30B, MOXKHO HAalTH B mepBoncToYHUKE. JlaGopaTopuu MOTyT
MIPUIATH K BBIBOAY, 4TO Apyrue MeTosl Beiaenenus JJHK padoraroT tak ke a¢dhexrusno; JJHK moxHO
BBIJIEJISATH C UCTIONB30BAHUEM JII000T0 METO/1a, MPUTOJHOTO AJIsl HACEKOMBIX. BO Bcex onmyOIMKOBaHHBIX
npoToKoNiax o0padaThiBaeéMyl0 TKaHb W3MENBYAIOT WM PACTHUPAIOT, HCIONB3Ys CTEPUILHBIN
MUKPOTIECTUK HJIM aHAJIOTHYHOE YCTPOUCTRBO.

IHo10xuTENBbHBINA KOHTPOJIb BblJIeJIeHUS] HYKJIENHOBOI KMCJI0THI. J[aHHbBINH KOHTPOJIb CTABUTCS JJIS
MOHUTOPUHTAa COOTBETCTBUSI MPOBEACHUS aHaiu3a 3aJlaHHbIM YCJIOBUSAM M  IapameTpam.
[TooXUTENBHBIM KOHTPOJEM MOXET CIIYKHTh JIF00as HYKJIEWHOBAs KHUCIIOTA, KOTOpasl COJEPIKUT
HOCJIEI0BATEIbHOCTh-MHIIICHD (T.€. HYKJICHHOBYIO KuCIOTy Liriomyza, kortopas mpeaBapuTeIbHO
aHaJIM3UPOBAJIACH).

OTpunaTeIbHBIIE KOHTPOJIb aMIUInpukanuu (KOHTPoJb Ge3 MaTtpuiupbl). J[aHHBI KOHTPOJb
HEOOXOIUM, YTOOBI MCKIFOUUTH JIOKHOIIOJIOXKUTENLHBIE PE3yNbTaThl, 00YCIOBICHHBIE 3arps3HECHUEM
Opd  OPUTOTOBICHMH  PEaKUUOHHOM  CMecH WM Hecnenu(UYeckor  aMIuidpuKanuen.
Hcnonp3oBaBmiasicst Ipu MOATOTOBKE PEAKIIMOHHON CMECH BBICOKOUHUCTAs BOJIA T0OABISIETCS Ha dTare
amruudukanuu sMecto pacreopa JJHK B Tom xe oObeme.

OTpunartelbHblii KOHTPOJb BbiAeJdeHusl. [[aHHBIA KOHTPOJIL CTAaBUTCA IJIS OTCIICKUBAHUS
3arpsI3HEHYSI B MTPOIIECCE BBIJCICHUS HYKICHHOBOW KMCIOThHI /UM MEPEKPECTHON PEaKIUK C TKAHBIO
xo03sHa. KOHTpOITh BKITIOYAET peakInio BhIeTIeHHs 0e3 100aBIeHUs TKaHu o0pasIia.
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4.2.3 Unentudukanus yernipex meiaeBbix BUA0B Ha ocHoBe [TL[P-II/IP® ananusa

Kox etal. (2005) ommcanu aHanu3 ydvacTka reHa 2-il cyObeamHuubl mutoxpomokcunassl (COII)
meTogom ITLP-TT/IP®D, kOTOpBIH MOXET HCIOJIL30BAThCS IS HACHTU(GHUKALIUU YETHIPEX MLEICBBIX
Bu10B. CrienuUYHOCTh JaHHOTO aHanM3a ObUIa B JaJbHEHIIEM HCCIEIOBaHA ITyTEM aHajlHh3a eIle
yeThipex BumoB Liriomyza: L. strigata, L. langei, L. chinensis u L. scorzonerae. duddepeniuposars
obpasupr L. langei u L. huidobrensis ¢ moMomsio 3TOro aHamm3a OKa3ajgoch HEBO3MOKHBIM. Tpu
OCTaJIbHBIX BU/1a OBUIM YCTICITHO AU(PepeHIIMPOBAHBI.

4.2.3.1 Amniudukanus rena COIlI

ITo Kox etal. (2005) mpo6sr ammmmpuimpyor B 50 MKJI peakIMOHHON CMeCH, COCTOSIIEH W3
CIEYIONINX KOHEUHBIX KOHIeHTpanuii: mo 0,6 MxM kaxmoro mpaiimepa, 0,2 MM cmecu dNTP, 1 en.
HotStarTaq! JTHK-nonumepassi, 1x IILP-6ydepa u 1,5 MM MgCl,. Kaxnas peakuus BKIHOYaeT MO0
1-5 mxn IHK B kauecTBe MaTpHIIBI, INOO BEICOKOYHCTYIO BOIY B KAUECTBE OTPUIIATEIIEHOTO KOHTPOJISL.
[ILP craBuTcs co cnenyromen napoil npaiimMepos:

npsivoit: TL2-J-3037 (F): 5 -ATGGCAGATTAGTGCAATGG-3" (Simon et al., 1994)

obpatbit: K-N-3785Lir (R): 5 -GTT(A/T)AAGAGACCATT(A/G)CTTG-3" (Kox etal.,
2005)

VcinoBus TEpMOLMKINPOBAHUS: 3Tan AeHaryparmu 15 mua npu 95 °C; 35 mukiaos (15 ¢ mpu 94 °C,
1wmun npu 55 °C u 45c¢ npu 72 °C); 3aBepmaromuid dtan snoHrammu 10 mun npu 72 °C nepen
oxXJIakJIeHueM 10 KoMHaTtHoW Ttemmeparypsl. [locnme IIHP-ammmudukannm 5 mkn [LP-mpomykTa
noaBeprarot anekrpodopesy B 1,5%-Hom araposHom rene B Tpuc-anerat-DJTA (TAE) Oydepe ¢
MapkepoM Monekysipaoi Maccehl (100 1m.0.) ans noareepxkaenus npucyrctus [1L[P-nponykToB nepex
ITJIP®D-ananuzom.

[LIP nokyca COIll cunrtaercst 10ocTOBEPHOI TOJIBKO NPH COOIIOIECHUH CIECAYIOMINX ABYX yCIOBHIL:

- [TOJIOKUTENIBHBIN KOHTPOJIb MPOU3BOIUT MPOAYKT aMILTU(UKAIMK OXHIAEMOTO pasMepa Jis
re"a-mumnreru COIl;

- OTPHUIIATEIbHBIA KOHTPOJIb BBIACIICHUS W OTPULIATENIbHBIM KOHTPOJIb aMIUIM(UKALIMKA HE
MIPOM3BOIAT MPOIYKT 0KHIAaeMOro pa3mepa ais reHa-mutiern COll.

4.2.3.2 PecTpukuusi M pa3jiejieHle MPOAYKTOB PeCTPUKINHU

s xaxmoii mpobsr 5 Mk ITIP-npoaykra pacmermsior pectpuktazamu Ddel, Hinfl, Sspl u Taqgl B
OTHENBHBIX PEAKIUAX, CICAYSd WHCTPYKIMSAM TIPOU3BOIUTEISI. 3aTeM pecTpUKTHpoBaHHBIA [1L[P-
NPOAYKT ToABepraioT 3jiekrpodopedy B 3%-Hom arapo3HoMm rene B TAE-Oydepe c mapkepom
MonexyisipHor Maccsl (100 1m.0.) ans onpeaeneHus: pa3mepoB GparMeHToB.

Onpenenuts TOYHBIA pa3Mep (QparMeHTOB PECTPUKTUPOBAHHBIX MpoaykToB I[P B ommcaHHBIX
YCIIOBHSIX ANEKTpoQope3a HEBO3MOKHO, HO OTHOCHTEIHHBIE 3HAUCHHUS Pa3/IeTIeHNUS NCTIOIB3YIOTCS IS
cpaBHeHUS ¢ oxkunaeMbeiMu [TJIPD-nipodmsiMu 1utst onpeaessieMbIx BUOB. [1010KUTeTEHBIC KOHTPOJTH
¢ mpo0aMu C HM3BECTHBIMH pa3MepamMu (PparMeHTOB M MPOQUICH MOXHO CTaBUTh MapajUIeNbHO C
nmpobamu JIJIs aHalIM3a, YTOOBI 00eceunTh 0oJiee TOYHOE CpaBHEHHE pa3MepoB. CienyeT BKIIOYHTH B
aHaJIN3 TIOJIOKUTENbHBI KOHTPOJIb IS KaXI0H MCIOIB3yeMOH PECTPUKTA3bI, YTOOBI yOSTUTHCS, 9TO
tdhepment pacmerser JJHK kak oxupaercs. [1J[P®D-ananu3 cuurtaeTcst TOCTOBEPHBIM TOJIBKO €CITH

! B HacTosiem IMarHocTHYeCKOM MPOTOKOJIE METOIbI (BKJIIOUAS CCBUIKM Ha HAa3BaHMs TOPTOBBIX MaPOK) OTTMCAHbI
TaK, KaKk OHHM OITyOJIMKOBaHBI, MOCKOJBKY II0 HHM OIpEAENseTCsS IEepBOHAYAIbHO IOCTUTHYTBHI YpPOBEHb
YYBCTBUTEJIBHOCTH, CIELU()UYHOCTH W/WIM BOCIPOM3BOAMMOCTH. VICHONB30BaHWME Ha3BaHWH pEarcHTOB,
XMMUKaTOB WJIN 000pYy/J0BaHUs B JAHHBIX ANAarHOCTHYECKUX IPOTOKOJIAX HE MOJIpa3yMeBaeT UX MPENOoYTeHHE U
UCKIIIOUYEHHE JAPYIHX, KOTOpbIE TaKKe MOTYT OBITh NOAXOISIIMMHU. [IpencraBiieHHBIE B MPOTOKONAX
71a00paTOpHBIE TMPOLETYPHl MOTYT OBITh aHANTHPOBAHBI K CTaHAApTaM OTACIBHBIX Ja00paTOpHil NMPH YCIOBHH,
YTO OHH JOJDKHBIM 00pa3oM MPOIUTH MPOLEAypy BalUAAINH.
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HOJIOKUTENBHBIH KOHTPOJIb MPOM3BOAUT (PparMeHThl OkumaeMoro pasmepa s rena-mumiean COIlI.
BusyanusupoBannbsie B araposHoMm rene I[TJ[PO-npodumu mo3BossorT auddepeHIupoBaTh YeThipe
reneBsIx Buaa Liriomyza. Tnarnoctrnyeckue mpohuid 11 BUAOB MPUBOASTCS B Tabuie 2 B pa3dbuBke
o pectpukTa3am. Eciu CBOAHBIA Npoduiab (GparMeHTOB o0Opasiia COOTBETCTBYET H3BECTHOMY
IpOQIIIO OJHOTO U3 MATH BUOB, MPEACTABICHHOMY B TabJHIIe, 00pa3el] MOKHO UACHTH(OUIIUPOBATS.
Ecnu mpo¢unb (parMeHTOB He COBMAmAcT ¢ OJHUM U3 MpoduiciH W3BECTHBIX BHIOB, 0Opasell Ha
OCHOBAaHWH JaHHOTO aHaJN3a He THArHOCTHPYETCS Kak 3TOT BUA. Ecim oOpaser IHarHOCTHPOBAH Kak
L. huidobrensis, MmoxxeT moTpedoBaThcs AaMbHEHIIIEE UCCISIOBAHIE, MO3BOISIONICE MOATBEPANTE, YTO
obpaser He sBiseTCs KpunTuiaeckuM BuaoM L. langei (pasmen 4.2.5).

Ta6nuua 2. NOP®-npocdunu ansa sugos Liriomyza

Oxunpaemble pa3mepbl hparMeHTOB (Napbl OCHOBaHMM) NO pecTpUKTasam
Bug Ddel Hinfl Sspl Taql
L. bryoniae 790 421, 369 392, 326, 72 486, 163, 111, 30
L. huidobrensis | 790 421, 369 399, 391 306, 163, 159, 111, 30, 21
"
L. sativae 567, 223 421, 282, 59, 27 399, 391 306, 210, 163, 81, 30
“CLUA™
L. sativae 790 421, 310, 59 717,73 306, 210, 163, 81, 30
“Asuns™*
L. strigata 790 421, 342, 27 399, 391 267, 219, 141,72, 67
L. trifolii 619, 171 wnm | 421, 310,59 391, 326, 73 306, 163, 159, 141, 21 nnn
386, 223, 171
306, 163, 159, 111, 30, 21

HUcrounuk: nannsie, npuseaeHusie Kox et al. (2005).
T Bkmrouas kpuntauecknii Bux L. langei.

FUCIIA" 1 "Asus" — n3BeCTHbIE albTEPHATUBHBIE BApMAHTHI; 00a ABystoTcs L. sativae.

4.2.4 Bupocnenuduunsie I[N P-npaiimepsl AJs1 uAeHTHPUKAIME YeThIpeX IeJieBbIX
BH/I0B

Mynerumiekcnas [P, mo3Bomstomas muddepeHIupoBaTh YeThIpe IICJICBBIX BUAa 0e3
HeoOxomuMocT 00paboTku pectpukrazamu npoxykroB I1LIP, omucana Nakamura et al. (2013). B
aHaJIN3e HCIONB3YIOTCS IIECTh IpaiMepoB UIs TeHa cyObeamuuipl 1 muroxpomokcumasel (COIl).
Kaxnp1ii u3 nsTty npaiiMepoB CBSA3BIBAECTCS € MOCJIEA0BATENIBHOCTHIO, YHUKAIBHON JUIsl TOIO WJIM HHOTO
Buaa Liriomyza, u ucnone3yercst B kadecTBe mpsiMoro mpaiiMepa. [llectoi mpaiiMep CBSI3bIBacTCS C
yuactkoM reHa COIl, coxpammBmmMcs y Bcex BHIoB Liriomyza, m mcmoms3yercss Kak oOpaTHBIH
IpaiiMep 17151 3aBepILICHUs CBsI3bIBaHUs npaiiMepoB. Pasmep [1IIP-npo1yKkToB MOXKHO UCIIOJIB30BATh IS
muddepennmarmu L. bryoniae, L. huidobrensis, L. sativae, L. trifolii u L. chinensis. B otminune ot
TLP-TIAP® ananuza, ormcannoro Kox et al. (2005) (pazaen 4.2.3), cnenupuyHOCTh JAHHOTO aHATN3a
Kk L. strigata me Ob11a BepudumupoBana.
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4.2.4.1 Ammumpukanus resa COIl

ITo Nakamura et al. (2013) npo6s1 ammummpuuupyooT B 10 MK peakMOHHOH CMecH, COCTOSIICH 13
CIIeIYIOIINX KOHEUHBIX KOHIICHTpaluii peareHToB: 1o 0,5 MkM Kkax10ro 13 1mecTH npaiiMepos, 0,2 MM
cmecu dNTP, 1 ex. TaKaRa! Ex Taq JIHK-nonumepasel, 1x TaKaRa! Ex Taq ITIP-6ydepa u 2 MM
MgCl.. Kaxnas peakus Brmodaet au6o 0,5 mxn JJHK B kauecTBe MaTpuiipbl, 1100 BHICOKOYHCTYIO
BOJly B KauecTBe OTpULaTenbHoro Kontposis. [P npoBonuTces ¢ HCHONb30BaHUEM CIIEIYIOLINX LIECTH
npaiimMepos, paspaborannsix Nakamura et al. (2013):

Lb600-F: 5'-CTAGGAATGATTTATGCAATG-3’
Lc920-F: 5'-CATGACACTTATTATGTTGTTGCA-3’
Lh1150-F: 5'-CAATCGGATCTTCAATTTCCCTTC-3'
Ls1040-F: 5'-TTATTGGTGTAAATTTAACC-3’

Lt780-F: 5-TTATACACCAACTACTTTGTGAA-3’
L1250-R: 5'-GAATWGGRWAAATYACTTGACGTTG-3’

VYcnosus tepmortukiupoBanus st IIP: sran genaryparmn 1 mun npu 94 °C; 32 nukia (30 ¢ npu
94°C, 30c mpu 55°C m 2wmuu mpu 72 °C). Ipomykrer I[P BHU3YaIH3HPYIOTCA IOCPEICTBOM
anekTpodopesa B 1,8%-HoM arapo3Hom rene ¢ MosieKysipHbiM MapkepoM (100 m.o.), yTo mo3BossieT
onpeaenuts pazmep [1LP-npoxykra.

MynsturuiekcHbld  [11P-ananu3 ¢ ucnonszoBannem COl cumTaercss AOCTOBEPHBIM TONBKO MpHU
COOJIFOJICHNH JIBYX YCIIOBHIA:

- MOJIO’KUTEIIbHBIA KOHTPOJIb MPOU3BOAMT MPOAYKT aMIUTH(PHUKAIMK 0KMIAEMOI0 pa3Mmepa s
re"a-mumenu COl;

- OTPUIATENFHBIA KOHTPOJIb BBIJAECNIEHUS W OTPULATENBHBI KOHTPOJbh aMIUIM(UKAUd He
MIPOU3BOIAT MPOIYKT 0KHUIAEMOT0 pa3mepa s reHa-mutiern COl.

Oskunaemsie pasmepsl [TLP-ipogykToB st sty BunoB cocrabistor: 649 m.o. (L. bryoniae), 359 m.o.
(L. chinensis), 107 m.o. (L. huidobrensis/L. langei), 207 m.o. (L.sativae) u 461 mo. (L. trifolii).
Onpenenuts TOYHBIM pasmep (parmento [IIIP-ipoaykToB, pasneiaeHHBIX 3JIeKTpodope3oM B
OIMCAHHBIX YCJIOBHUAX, HEBO3MOXXHO, HO OTHOCHUTEJbHbIC 3HAUEHUS Pa3AECHUS] HUCIOJb3YIOT I
CpaBHEHMs pe3yJabTaTOB C OXHUAAEMBIMH HOpowisiMu  BHAOCTEIM(UUECKUX  MpaiMepoB.
[MonoxwurenbHbie KOHTPOJNM (00pas3ipl C WM3BECTHBIM pa3MepoM (parMeHTOB) MOXKHO CTaBHTh
MapajuleIbHO C HCCIEeIyeMBIMH OOpa3laMH, YTO MO3BOJUT O0Jee TOYHO CpPaBHHUBATH pa3MeEpPhI
(parmMeHToB.

OGpaser] cuuTaeTcs MACHTHOUIIMPOBAHHBIM KaK TMPHHAUICKAIINN K OJHOMY M3 TISATH BHUIOB, €CIU
npou3BoauT oxuH [TIP-mpoaykT oxugaeMoro 1uisi TaHHOTO Bujaa pasmepa. ONHCaHHbIM aHaIu3 He
mo3BosisteT auddepennuporars L. huidobrensis u L. langei. Ecmu o6paser mpeamonoKuTeIsHO
seisiercs L. huidobrensis, MmosxeT motpeboBaThes HajabHEIIee HCCIET0BAHUE IS IIOATBEPIKACHUS, UTO
aro He kpunTuueckuii Bua L. langei (pasmen 4.2.5). [anueiii anamu3 Obul pa3pabotan ajs
unentudukanyn Liriomyza B SInoHuu U ero crnenn(puvHOCTh ONMpeAesuiach 3Toi 3aaaqeii. [loatomy
nepekpectHas cnenuduynocts ¢ L. strigata u momynsmmsimu L. trifolii 3a npenenamu Snonun He
BepH(UIIUPOBAIIACH.

4.2.5 Tnpdepennnanus kpuntudeckux Buaos L. langei u L. huidobrensis

4.2.5.1 TIP-TI/IP®

Scheffer et al. (2001) omucanu ITIP-TITIPD amanus mis nuddepennmarum L. huidobrensis u L. langei,
OCHOBAHHBI Ha BapHAIlMd B MHUTOXOHAPHAILHOM JIOKyCe, BKIrouarorieM 4acTh rera COl, meiiun-
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TPHK u Beck rer COIl. Oror pernon mmmuoit B 1031 m.0. aMIUIMQUIMPYETCS C HMCIIOJIb30BAHUEM
npaiiMepoB, onucaHHbIX B pabote Simon et al. (1994):

C1-J-2797-F: 5'-CCTC-GACGTTATTCAGATTACC-3'
TK-N-3785-R: 5'- GTTTAAGAGACCAGTACTTG-3’

Ycnosus Tepmonmkinuposanus s [11P: stan nenaryparuu 2 mus mpu 92 °C; 35 mukiios (1 mus 30 ¢
mpu 92 °C, 1 mun 30 ¢ pu 50 °C u 2 mun 30 ¢ npu 72 °C); 3aBepIuaroiinii 3Tar 3J0HTallul 7 MUH IPH
72 °C. Tlocne IMIP-ammmmdukanun TP-npoayktr moaBepraioT 3ieKTpodope3y ¢ MOJIEKYISPHBIM
mapkepom it npoeepku yenerrHoctu TP nepen ITJIP®-ananuzom.

[P COI-COII cunraeTcst JOCTOBEPHOU TOIBKO MPH COOIIIOJIEHUH CIIEIYIONINX IBYX YCIOBUM:

- MOJIOKHUTENbHBIA KOHTPOJIb MPOU3BOAUT MPOAYKT aMIUIM(PUKALMHM OXHIAEMOTo Uil TeHa-
muteHn COIl pasmepa;

- OTPHULATENbHBI KOHTPOJIb BBIACICHUS M OTPUIATENILHBIA KOHTPOJIb aMIUIM(pHUKALIUA HE
MIPOM3BOJIAT MPOAYKT aMIUTU(HUKAIMK OxkugaeMoro st reHa-mumenn COll pasmepa.

Hnsa xaxaod mpo6sr [LP-poaykT pacmemnssitor pectpukrtazamu Spel m ECORV B oraenbHBIX
peakuusix, cleayss HHCTpyKIusM npousBoautens. Pacuierennsiit IIHP-npoaykT mnoaseprator
anektpodopesy B 1,5%-HoM arapo3HoM rese ¢ MoaeKyIapHsiM MapkepoM (100 1m.o.) s onpeaeneHus
pa3mepoB (hparMeHToB.

Onpenenuts TOYHBIA  pasMep (ParMEHTOB  PECTPUKIMOHHBIX  MPOAYKTOB,  Pa3JelICHHBIX
351eKTpoOpPE30M B ONHKCAHHBIX YCIOBHSAX, HEBO3MOKHO, HO OTHOCHUTENbHBIC 3HAYCHUS pa3feiICHUs
HCIIOJB3YIOT JJIS CPaBHEHUS pPe3yJbTaTOB C OXHUAACMbIMU i BuIOB mnpoduismu [1PD.
[onoxwurenbHbIe KOHTPOJH (00pa3bl ¢ U3BECTHBIMU pazMepoM (QparMeHTOB W MPOdUIEM) MOXKHO
CTaBUTh MAPAJVIEIBHO C UCCIEAYEeMbIMU 00pa3aMu, YTO MO3BOJIHUT O0Jiee TOYHO CPABHUBATH Pa3MeEpHI.
Jl1d Kak oM MCIONIBb3yEMOH B aHAJIN3€ PECTPUKTA3bl B AHAJU3 BKIIIOYAIOT MOJIOKUTEIbHBIN KOHTPOJID,
nojTBep K aaromuii, uro ¢pepment pacuemsier JHK momxubv ob6pazom. [1/IPd-ananu3 cumrtaercs
JOCTOBEPHBIM TOJIBKO B TOM CJy4ae, €CIIM MOJOXKUTENbHBIA KOHTPOJIb MPOU3BOIUT (HParMeHTHI
OKHJAEMOT0 ISl TeHa-MULIEHN pa3Mepa.

O6pasusr L. huidobrensis nmpou3ssoasT onun Hepaspesanusiii (1031 1m.0.) ¢pparMeHT npu pacuierieHHn
¢ Spel u nBa paspesannbix (175 m.0. u 856 1m.0.) ¢pparmenra npu pacuieruiennn ¢ ECORV. Hanporus,
obpasmer L. langei mpousBoasat aa paspesannbix (420 m.o. u 611 11.0.) pparMenTa pu paciierIeHu ¢
Spel u omun nepaspesanusiii (1031 m.o.) ¢parment mpu pacmermienun ¢ ECORV. Ecau mpoduns
o0pasiia coBmajaeT ¢ U3BECTHBIMHU NMPOQIISIMU (parMeHTOB, 00pa3el] MOKHO WIACHTU(PHIIMPOBATH KaK
OTHOCSIILMICS K 3TOMY BULY.

4.2.5.2 CpaBHenue nocijenoareabHocreii JTHK

Scheffer (2000) mnpuBogur mammsle o IIIP u mocaemosarensHocT JHK mms  mokyca
muToxoHapuanpHoi JIHK, BKitouaroriei yactuaneie nocienoBarensbHoctu it renos COl u COll, ¢
MIOMOIIBI0 KOTOPBIX MOXKHO pasiMyMTh [Ba KpuITHueckux Buma — L. huidobrensis u L. langei. B
crenyroryio myomukarro Scheffer et al. (2006) Bximrouny 10OMONTHUTEIBHBIE IIOCIEI0BATENBHOCTH 3'-
konna reda COl mist wiccrmeoBaHust BHAOBOTO Pa3sHOOOpasus. DTH JaHHbIE MPOAHATU3MPOBAIU C
HCIIOJIb30BAHUEM METOIOB MOJIEKYJISIPHOM (DHUIOT€HETHKH, HO JTHATHOCTHYCCKHUE MPOTOKOJBI HAa KX
OCHOBE He OBbUIH BHIPaOOTaHBbI.

4.2.6 bapkoaunr JTHK

VYeunust 1o co3maHuio  Oojiee  TAKCOHOMHYECKH — BCCOOBEMITIONICTO  pecypca  3amucei
nocnenoBatensHocTedd JIHK mnst 5'-konma rena COl Liriomyza, MCTONB3YIOMUXCSA B MCCIEIOBAHUIX
6apkomunra JTHK ;xuBoTHEIX, pomoinkatoTcs (Hampumep, Bhuiya et al., 2011; Maharjan et al., 2014).
B Hacrosimiee BpeMs B 0Oa3e gaHHbIXx 1npoekta Barcode of Life Data System (BOLD)
(http://www.boldsystems.org) coxepsxarcs 6apxoast [THK mnst 31 Buma poma Liriomyza (Bkmrouas
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4eThIpe IeNIeBbIX BHA). Takxke TaHHbIC OAPKOIBI M TIPOIEIYPhI IPEICTABICHBI B aJIbTEPHATUBHOM Oa3e
JaHHBIX KapaHTHHHBIX opranu3MoB Q-bank (www.g-bank.eu), Bxmowas mnociemoBaTenbHOCTH,
oJIy4eHHbIe U3 pedepeHcHbx 00pasios. Hemxasree uccnemoanne (Maharjan et al., 2014) Bximouaer
ceenenus 1o pasgeneauto L. huidobrensis, L. trifolii, L. sativae, L. bryoniae u L. chinensis. HecmoTpst
Ha 9TH JIOCTIDKCHUS B oOnactu cexBenupoBanus JJHK, B HacTosimeM NpoTOKOJE HE ONMUCHIBACTCS
METOJOJIOTUS I BUIOB LIriomyza, mockoyibKy NpaBHia WHTEPIPETALUH AAHHBIX J0 CHUX HOp HE
ormyOJIMKOBaHbl B HAy4YHOH JinTeparype. Pe3yibraThl WaeHTHQHUKAIWU MetonoM Oapkoamura JTHK
CIIelyeT MHTEPIPETHPOBAaTh C OCTOPOXHOCTBIO H3-3a TakKMX IpoOieM, Kak: 1) BO3MOKHas
n3ouparenbHas [11P-ammmudukanms napasuTon10B Wi sS1€pHO-MUTOXOHAPHAIBbHBIX Kornii rera COl
(T.e. smEpHO-MHTOXOHAPHAIBHBIX IICEBIOTEHOB (NUMLt-IICEeBIOTEHOB); 2) BO3MOKHOCTH OMIMOOYHOM
UICHTU(UKAIMKA C OJM3KOPOJICTBEHHBIMU CECTPHUHCKHMMH BHIAMHU (T.C. KOMIUIEKCAMH BHIOB); 3)
pa3nuuHbIi MacmTad reorpaUYecKoi MpeICTaBICHHOCTH pedepeHCHBIX 00pa3IoB B 0a3ax JaHHBIX
IIOCJIEIOBATEBHOCTEH.

5. JlaHHBIE

JlaHHBIC W PE3yNbTATHl UCCIACAOBAHUKA JODKHBI XPAHHUTHCS, KaK omucaHo B pasmene 2.5 MCDOM 27
(Huacnocmuueckue npomoxonvl 0Jis pecyiupyemvix 6PeOHbIX OP2AHUIMOB).

B Tex ciywasx, xorma pe3yiabTaThl JUArHOCTHKH MOTYT OTPHLATEIBHO OTPA3UTHCS Ha APYTHX
JOTOBAPUBAIOIINXCSA CTOPOHAX, CICAYIOIINE TaHHBIE U CBUIETEIbCTBA U JOMOJTHUTENbHBIC MaTepHaIIbI
JOJDKHBL XPaHUTbCA B TEUEHHE IO MEHBIIEH Mepe OJHOro TojAa CIocoOoM, 00ecTIeYHMBaIOIINM
OTCJIEKMBAEMOCTh. 3aKOHCEPBUPOBAHHBIC WIIM (DUKCHPOBAHHBIE HA TPEJIMETHBIX CTEKIax 00pasIsl,
¢dororpaduy  OTIMYUTENBHBIX TAaKCOHOMUYECKHUX TNpu3HakoB, oOpasusl JAHK wu dororpadun
3NeKTpooperpamMmm.

6. KonTakTHBIE JIMIA 1151 OJTyYEeHUS TOMOJHUTEIbHOI HHpoOpMaun

JlononHHUTENBHY0 HH()OPMAIIHIO TI0 JAHHOMY TIPOTOKOIY MOYKHO MOJTYYHTh B!

State Government of Victoria Department of Economic Development, Jobs, Transport and Resources,
AgriBio, 5 Ring Road, Bundoora, Vic. 3083, Australia (Mallik Malipatil; e-mail:
mallik.malipatil@ecodev.vic.gov.au; tel.: +61 3 9032 7302; fax: +61 3 9032 7604).

Fera Science Ltd (Fera), National Agri-Food Innovation Campus, Sand Hutton, York, YO41 1LZ,
United Kingdom (Dominique Collins; e-mail: dom.collins@fera.co.uk; tel.: +44 1904 462215;
fax: +44 1904 462111).

3ampoc Ha MEPecMOTP IUArHOCTHYECKOTO IMPOTOKOJIA MOKET OBITh HAaIlpaBiIeH HAaUMOHAIBHBIMHU
OopraHu3anmsIMHU 10 KapantuHy u 3ammute pacteHuil (HOK3P), pernonansHBIME OpraHHA3amusIMH I10
kapantuHy u 3ammre pactenunit (POK3P) wnm BcmomorarenmpHbIME opraHamu Kommccnn 1o
¢urocanurapueiM Mepam (KOM) uepes Cekperapumatr MKK3P (ippc@fao.org), xoropslii, B cBOIO
ouepenb, HANPAaBUT ero B TEeXHUUYECKYIO TpyHIly IO pa3padoTKe AMAarHOCTUYECKHUX HPOTOKOIOB
(TCAIT).

7.  BplpaxkeHue NPU3HATEIbHOCTH

[Meprsiii mpoekT Hacrosimero nporokona Obu1 Hammcan Mallik B. Malipatil (State Government of
Victoria Department of Economic Development, Jobs, Transport and Resources, Australia), Dominique
W. Collins (Fera, United Kingdom) u Mark Blacket (State Government of Victoria Department of
Economic Development, Jobs, Transport and Resources, Australia). Norman Barr (United States
Department of Agriculture — Animal and Plant Health Inspection Service, United States) noarotosun
paszeit 1o MOJIEKYJIAPHBIM METOZLAM.

CHG,Z[YIOH.[I/IC PCUCH3CHTLI MMPEACTABUIN KOMMCHTAPUN K IPOCKTY HACTOALICTO ,Z[OKyMeHTa: Stephen
Gaimari (California Department of Food and Agriculture, United States), Anthony Rice (Department of
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Agriculture and Water Resources, Australia), Ren Iwaizumi (Yokohama Plant Protection Station,
Ministry of Agriculture, Forestry and Fisheries, Japan) u Ramona Vaitkevica (State Plant Protection
Service of Latvia).
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9.  PucyHkm

PucyHok 1. Nimaro Liriomyza bryoniae.
®omoepachuss npedocmasneHa [enapmameHmomMm OKpyxatowel cpedbl, npodoeosbCmeusi U CebCKO20
xo3siticmea Benukobpumaruu.

L. bryoniae L. huidobrensis

PUCYHOK MUHBI PBIXAbINA,
M3BUAMCThINA, X084 MUHbI

BaXHoO!

HepDBHblﬁ, MWHa He Bcerga orpaHuveHa
¢ becnopagoYHbIMK CerMeHToM nucra
noBoOpoTamMu MEXOY KUNKamu

MHWHbI
npeMMyLecTBeHHO
NOKanu3oBaHbl
Y OCHOBaHWA
nicra

X0OA MUHbLI HEPOBHBIN,
M3BUITUCTLIA, MUHBI UMEIOT 4acTo MUHa BONHOOGPa3HO
TEHAEHUMIO OTPaHNYMBATLCA NepexoauT ¢ BepXHei
npegenamu cerMeHTa nucta NOBEPXHOCTMN NUCTa

Ha HUXKHIOK W oBpaTHO
(a) (b)

MMHa, KaK Npaeuno,
yalle nepecekaer XUNKM,
yem muHa L. huidobrensis
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L. strigata

BCE NPOKONbI
y Liriomyza
Kpyrmibie U Menkue

No HanpaeneHWo K YepeLlky,
€ ManeHbKUMH TYNHMKOBLIMMK
OTBETBNEHUAMHKU

MWHUPYET COPHAKM B TENMMLAX
Y1 OKPECTHOCTAX Tennuu,
Haubonee YacTo B KOHLE neTa

=y
MMHa, KaK NpaBuno, ‘ :
WaeT BAONb rMaBHOW HFH”KH
|

(c)

PucyHok 2. TunnyHble npusHaku MuH a) Liriomyza bryoniae, b) Liriomyza huidobrensis u ¢) Liriomyza strigata.
UcmounHuk: EPPO (2005).

L. sativae L. trifolii

PUCYHOK MMHBI KaK NpaBuno, M1HkI

KOMNAKTHbINA, oBHapyXuBalTCs
PUCYHOK MUHBI cnupaneBuaHbIi, B BEpXHeil 4acTu
pbIXAbIA MUHa 4acTo NNCTa, Ha yAaaneHuu
e 3aKaHuuBaetca OT YepeLuka
X084 MUHBI Byropkom
HEepOBHLIN,
¢ BecnopsfoUHLI-

MK NOBOPOTaMu

(2) (b)

PucyHok 3. TununyHble npusHakn MyH a) Liriomyza sativae u b) Liriomyza trifolii.
Ucmounuk: EPPO (2005).
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PucyHok 4. TunuuyHble MuHbI Liriomyza spp.: a) L. bryoniae Ha Tomarte; b) L. huidobrensis Ha xpusaHTeme;
c) L. trifolii Ha xpusaHTeme; d) L. sativae Ha nepue; e) L. strigata Ha HeycTaHOBNEHHOM pPaCTEHWN.

®omoepacpusi npedocmasreHa [enapmameHmom oOKpyxaroweli cpedbl, npodoeoslbcmeusi U CeflbCKo20
xo3sticmea Benukobpumaruu.
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anogema 3aearyca

3INaH AP

awncTudannyc 3pearyc

Puc. 5. l'eHntanun camua Liriomyza huidobrensis (Bug c6oky).
®omoepacpusi npedocmasneHa [enapmameHmom okpyxatouwjeli cpedbl, IPoO080/ICMEUS U CE/IbCKO20
xo3siticmea Benukobpumaruu.

T 2

«HANWABHMKY  3NAHOPWA CUNBHO CHNEPOTU3MPOBaHHanA Tpybua

PucyHok 6. A6gomeH a) camua u b) camkm Liriomyza.
®omoepachusi npedocmasrieHa [enapmameHmoMm okKpyxaroweli cpedbl, npodoeoslbcmausi U CeflbCKo20
xossaticmea Benukobpumaruu.
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Tunmransiit Agromyza sp., Bia, c6oky (o SASAKAWA):

A - apucra, B - meka, C — 9eatocts, D — op6uTtasbHbie meTtnakH, E — opOuTaspHbIE
Boaocks, F — mynnk, G — xo601ok, H - Tpernii uaennx ycuka, I - BuGpucca,

J — akpocruxaabubie mernakn, K - poopconeHTpasbHbie meTnHkH, L — Me3oHOTYM,

M - maeuo, N — mezomaeBpa, O — HoTomespa, P — sxyxokasnie, Q — HOXKHBI AAIEKAAA,
R - ckyTeaaym, S — saxppiroBasi maacTHHKA, T — Kpait 3aKpbIAOBOIT IAACTHHKH,

U — tepruTsi, V — Tasuk, W — 6eapo, X — rosens, Y — ranka.

1 - KocTaAbHAs JKHAKA, 2 - BTOPOH KOCTAABHBIH OTPE30K, 3 — 4eTBepThIH KOCTAAbHBIH
OTpe3oK, 4 — MepBas MolepevHasi X)KHAKA, 5 — BTopas MomepeTHas KHAKA, 6 — R,
7-Ry5, 8-M,.,, 9-M,;,,, 10 - cyOKocTaAbHAs KHAKA.

PucyHok 7. Mopdonorus umaro Agromyzidae.
UemouHuk: Spencer (1973).
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nepegHee
Ablxanbue

maHaunbyna

PucyHok 8. Mopdonorus nuumHkn Agromyzidae (Phytomyza chelonei): a) Bug c6oky; b) nepegHee gbixanbue;
¢) uedpanodapuHreancHblv ckeneT; d) 3agHee AbixanbLe.
UcmoyHuk: Stehr (1991).
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KOCTaNLHaA KUNKa Mz

" OKOHYEHWE HOCTANBbHOR HA/IKK
AWCKANLHARA AYEeiKa

n pE.EI,I'IDI:ﬂE.CI.HHﬁ YHACTOK MWK

b BTOPaA NONEPeYHAn MuaKa
{nonepe4Has wunka dm-cu)

nocneaHui YHACTOK HANKK
d

PucyHok 9. XXvunkosaHue kpbina Liriomyza.
®omo npedocmasneHo [enapmameHmom oKpyxaroujeli cpedbl, 3eMelbHbIX U 800HbIX PECYPCO8 U MN1aHUupo8aHusi
wmama Buxkmopusi, Aecmparnus.
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PucyHok 10. Auctudpannyc Liriomyza spp. (yBenuuernue x400): a) L. bryoniae, Bug cnepeau; b) L. huidobrensis,
BUA crnepeaum; c) L. strigata, Bua cnepeam;(d) L. bryoniae, Bua cboky; e) L. huidobrensis, Bug cboky; f) L. strigata,
Bug cboky; g) L. bryoniae, gopcoseHTpanbHasi npoekums; h) L. huidobrensis, gopcoBeHTpanbHas npoekuusi; i)
L. strigata, gopcoBeHTpansHas npoekums; (j) L. bryoniae, popcoBeHTpanbHas npoekums (B OTNNMYHOM OT Q)
nnockoctun); u K) L. huidobrensis, gopcoBeHTpanbHas npoekuus (B OTAMYHOM OT h) NNOCKOCTK).

®omoepachusi npedocmasneHa [enapmameHmom okKpyxaroweli cpeldbl, npodoeosbcmeusi U CeflbCKO20
xossaticmea BenukobpumaHuu.
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PucyHok 11. OQuctudannyc Liriomyza spp. (yBenuuenme x400): a) L. sativae, Buag cnepegu; b) L. trifolii, Bug
cnepeaum; c) L. sativae, Bug cboky; d) L. trifolii, Buag cboky; e) L. sativae, gopcoeHTpanbHas npoekums; f) L. trifolii,
[0OpCOBEHTparnbHasi NPOeKLUsI.
®omoepagpua npedocmasneHa [enapmameHmom okpyxarowel cpedbl, npodosonscmeuss U CelbCKo20
xossticmea BenukobpumaHuu.
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Puc. 12. Kykonka Liriomyza sp.
®omoepacpus npedocmasneHa [enapmameHmom oOkpyxaroujeli cpedbl, 3eMesibHbIX U B00HbIX pecypcos u
nnaHuposaHusi wmama Bukmopusi, Aecmparnusi.

Puc. 13. TpeTbsl nnunHoYHas ctagus L. Bryoniae.
®omoepachusi npedocmasrieHa [enapmameHmom okKpyxaroweli cpedbl, npodoeosibcmaeusi U CeflbCKo20
xo3sticmea Benukobpumaruu.
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an 1e

Uctopusa ny6nukauumn

He siensemcs ogpuyuanbHol Yyacmbto cmaHOapma.

2006-11 KC npegctaBun nepBoHavanbHyo Temy: Liriomyza spp. (2006-017).
2007-03 KOM-2 gobasuna B nporpammy pabotbl TeMy (Hacekomble v kneLm).

2014-07 TrAN paccmoTpena n yTBepauna NpoekT Tekcta Anga npuHatns KC anekTpoHHoro
pelueHnst 06 ogoGpeHun NpoekTa ANs NPOBEAEHNS KOHCYNbTaUMii C YneHaMu.

2014-10 KC B 3neKTPOHHOM peLleHnn ogobpun TeKCT ANnsi NPOBEAEHUS] KOHCYNbTaUMWA ¢
yneHamu (2014_eSC_Nov_12).

2015-02 KoHcynbTauus ¢ YrieHamu.

2016-02 Traf B aneKkTpoHHOM peLueHWn opobpuna TekcT Ans nepepaydn B KC ans
yTBepxaeHuns nepuoga Hotudukaumm AN (2016_eTPDP_Feb_01).

2016-03 KC B anekTpoHHOM pelueHun yTBepaun 45-aHeBHbIV nepyoa HoTtudmkauum O
(2016_eSC_May_09).

2016-08 KC ytBepaun AN ot nuua KOM (popMarnbHbIX BO3paXkeHW He BbiCKa3blBaroch).
MC®M 27. NMpunoxenue 16. Pog Liriomyza (2016). Pum, MKK3P, ®AQ.
WcTopusi nybnmkaummn nocnegHun pas obHosneHa: 2017-01.
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