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reHeTNYecKnx pecypcos pacteHui um. H.W. Basunosa» (BUP), CaHkT-MeTepbypr, Poccus

O6cyxpaeTca npobnema ycToNUMBOCTY FEHETUYECKIX PECYPCOB
KapTtodens K TnAM. MpaKTnyeckn Bo Bcex NnTepaTypHbIX UCTOYHUKAX
aHanNM3npyeTCca Pe3nCTEHTHOCTb K NepcunkoBol (Myzus persicae Sulzer)
1 6onblion KaptodenbHon (Macrosiphum euphorbiae Thomas) Tnam.
lfeHodoHA Solanum tuberosum L. oTHOCUTENIbHO 6efleH YCTOMUMBLIMM
dopmamu. BoicokoycToinumsble K M. persicae 06pa3uibl BbiABIEHbI
cpenw 36 13 86 13yUYeHHbIX ANKKX BUAOB KapTodena. Hanbonbliee
yncno yctonumBbix Gopm HalngeHo B Npeaenax BuaoB S. bulbocasta-
num Dun.,, S. tarijense Hawkes, S. infundibuliforme Phil., S. canasense
Hawkes u S. stoloniferum Schlechtd. et Bché. BbicokoycTtonumsble K

M. euphorbiae dopmbl OTHOCATCA K 24 U3 85 U3yUeHHbIX BUAOB, K 10
13 18 cepuii; HanbosbLUee YNCI0 YCTONUMBBIX GOPM COAepKaT BUAbI
S. bulbocastanum, S. stoloniferum n S. demissum Lindl. BbiaBneHbl
06pa3subl AMKUX BUOB CO cneLyduyeckor 1 rpynnoBoi ycTonumnso-
CTblO K TNAM. B KayecTBe OCHOBHOIO MexaH13mMa yCTOMYMBOCTA K

M. persicae n M. euphorbiae paccMaTpuBaeTCA Xene3ncToe onyLleHve
NNCTbEB 1 CTeGNEN TaKnX BUAOB, Kak S. polyadenium Greenm., S. tari-
jense n S. berthaultii Hawkes. lmbpuabl oT ckpewmsaHua S. tuberosum
¢ S. berthaultii uNPoOKO NCNONb30BaNMCh B CeNEKLMOHHbIX Nporpam-
MaX, OflHaKO Hanuuue »ene3ncTbix BOSIOCKOB OKa3anoch CLEneHo

C PALOM HeXKenaTenbHbIX NPU3HaKkoB. OXM1AaeTcs, UTo C MOMOLLbIo
MONEKYNAPHO-TeHeTUYeCKX METOLO0B YAACTCA NPeofoNieTb accouma-
Luto 06yCNOBNIEHHON TPMXOMaMM YCTONYMBOCTU K HacEKOMbIM S. ber-
thaultii ¢ HexxenaTenbHbIMU arPOHOMMYECKUMY MPU3HaKamu. Mpu
nccnefoBaHNy aHTUGUAAHTHON aKTUBHOCTY COAePXKaLLMXCA B KapTo-
dene rmnKoankanonaos 1 UX arNtoKOHOB NMOJYyYeHbl MPOTUBOPEYMBbIE
pe3ynbtathl. MHOrouncieHHble paboTbl CBA3bIBAOT YCTONUMBOCTD
KapTodensa K TAM C GU3NONOrMUYECKM COCTOAHNEM PacTEHUIA. BbiaB-
NeHbl Pa3nnumna Mexay obpasuamm AVKUX BUAOB KapTodens no foka-
nu3aunn GakTopoB yCTONYMBOCTU (MOBEPXHOCTb INCTA, SMUAEPMUIC,
me3o¢unn, ¢nosma), YTo CBUAETENLCTBYET O Pa3NYNN MEXAHU3MOB
Pe3nNCTEHTHOCTN Y NCCNieAoBaHHbIX popm. bonblioe TeopeTnyeckoe

1 NpakTUYeCcKoe 3HayeHre MMELOT PaboTbl, HaLleNleHHble Ha U3yyeHre
MeXaHV3MOB VHAYLMPYEMO YyCTONUMBOCTY KapTodens K TaaMm.

KntoueBble crioBa: reHeTUYeCKNe pecypcbl KapT0¢eHﬂ; 6onbLasn
KapTod)eanaﬂ TNA; NepCcnKoBan T14; ycTOVI‘-IVIBOCTb; xenesncroe
onyuweHune; cenexkyma paCTeHvu7|.
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Aphid resistance in potato
E.E. Radchenko

Federal Research Center the N.I. Vavilov All-Russian Institute
of Plant Genetic Resources (VIR), St. Petersburg, Russia

The problem of aphid resistance of potato genetic re-
sources is discussed. Generally, resistance to the green
peach aphid (Myzus persicae Sulzer) and the potato
aphid (Macrosiphum euphorbiae Thomas) is analyzed
in all available literature sources. The Solanum tubero-
sum L. gene pool contains very few resistant forms.
Accessions highly resistant to M. persicae were revealed
among 36 of 86 examined wild potato species. The
largest number of resistant forms was found among

S. bulbocastanum Dun., S. tarijense Hawkes, S. infundi-
buliforme Phil., S. canasense Hawkes and S. stolonife-
rum Schlechtd. et Bché. The forms highly resistant

to M. euphorbiae belong to 24 of 85 studied species,
namely to 10 of 18 series; the species S. bulbocasta-
num, S. stoloniferum and S. demissum Lindl. include
the maximum number of resistant forms. Wild species
accessions with specific and group resistance to
aphids were revealed. Glandular pubescence of leaves
and stems in such species as S. polyadenium Greenm.,
S. tarijense and S. berthaultii Hawkes is considered as
the main mechanism of resistance. Hybrids between
S. tuberosum and S. berthaultii were widely used in
breeding programs; however, the presence of glandu-
lar trichomes was linked to a number of undesirable
characters. It is expected that association between the
trichome conditioned insect resistance of S. berthaultii
and undesirable agronomic traits could be overcome
with the use of molecular genetic methods. Studies

of the antifeedant activity of potato glycoalkaloids
and their aglucons produced controversial results.

In numerous works the aphid resistance of potato is
connected with plant physiological state. Differences
among wild potato accessions in the localization of
resistance factors (leaf surface, epidermis, mesophyll,
floema) were found that were indicative of differences
of resistance mechanisms in the studied forms. Works
on investigating induced aphid resistance in potato
have great theoretical and practical significance.

Key words: genetic resources of potato; potato aphid;
green peach aphid; resistance; glandular pubescence;
plant breeding.



a TIOCIIE/IHUE I'OJIbl HA MHOTHX KYJIBTYpax, B TOM YHCIIe Ha

KapTodere, CyIeCTBEHHO yBEININIACh BPEJOHOCHOCTD

ieit. [Torepu ypoxkast 3aBHCSAT OT YHCICHHOCTH TIEH U
CPOKOB 3aCeJIeHHs] UMY PACTEHH, a TAKKE OT MPOIOJKUTEIb-
HOCTH uTaHus Gutodaros. OHAKO BEICOKAs BPETOHOCHOCTD
TIel Ha Kaprodene oOcykmaeTcss IPekae BCETO B CBI3H C
MEPEHOCOM ATUMH HACEKOMBIMU BHUPYCHBIX 3a00JI€BaHHUI.

BunoBoii coctaB e, muTarommxcs Ha Kaprodere, 1o-
crarouHo obmmpen. B Poccun o0brdHO OTMeEwaroT cieny-
IOLIKEe BUJIBI TJICH: O000Bast Aphis fabae Scop., nepcukoBas
Myzus persicae Sulzer, 6onpmas xaprodensHas Macro-
siphum euphorbiae Thomas, 0OBIKHOBEHHAs! KapTOoQeabHas
Aulacorthum solani Kalt., xpymmunast Aphis nasturtii Kalt.,
KpymHHUKOBasS Aphis frangulae Kalt. (3e1xun, 1970; beprm,
2015). Kpome Toro, B KauecTBe NEpeHOCUYNKOB BUPYCOB Kap-
Toest B IMTEpaType IPUBOANTCS OOLIMPHBII CITMCOK JAPYTHX
BUI0B. Tak, BCIEICTBUE JOBOJILHO CJ1a00# CIIOCOOHOCTH
371aKOBBIX TJICH OTIIMYaTh KOPMOBOE PACTCHUE OT HEKOPMO-
BOTO, 9TH BPEIUTENIN MOT'YT OBbITh BAYXHBIMU IEPEHOCYHKAMH
BUpYCHBIX 3a00neBannii kaproderst (Wiktelius, 1982; Mondal
etal., 2016).

Cenex1ys yCTONUNBBIX TEHOTUIIOB PACTEHUI — paiuKaib-
HBIIl ¥ BMECTe C TeM HauOoJjee AEIMIEBBIN M SKOJIOTHUECKH
6e3omnacHbIil criocod 60oprObI. 1o obmenpuHsTON Kiaccu-
¢uxannu R.H. Painter (1951), orpaxaroieii skoiornueckue
ACTIEKTHI B3aUMOOTHOIICHN YJIEHUCTOHOTHX C PACTEHHUSIMH,
BBIJICIISIIOT TPH THITA (MIJIN KAaTETOPUH, «MEXaHU3May ) yCTOWIH-
BOCTH: HEMpeArounuTaeMocTs = antukceHos (Kogan, Ortman,
1978), 1.e. oTBepranue pacTeHHs P BOZMOXHOCTH BBIOO-
pa; aHTHONO03 (HEOIAronpHuATHOE BO3ACHCTBHE HA KHU3HE-
CrocoOHOCTh (puTO(haroB Mpyu MUTAaHUH) U TOJEPAHTHOCTh
(BBIHOCTUBOCTB). TOJNIEPAaHTHOCTH OOBIYHO CBSI3BIBAIOT C
OBICTPBIM ITPOXOKICHUEM YSI3BUMBIX JIJIsI HACEKOMBIX 3TaloB
OpraHoreHe3a M BbICOKOW KOMIIEHCATOPHOW peakuuen pac-
TEHHUH (TEHETUYECKUMH CHCTEMAMH, HECTICHU(PUIHBIMU TI0
OTHOIICHHIO K uTodaram).

HccnenoBanne TUIIOB yCTOWYNBOCTH OOBIYHO TIPOBOJIST B
KOHTPOJIMPYEMBIX YCIOBUSX C IPHMEHEHUEM OHOJIOTHUECKH
BBIPAaBHEHHOTO MaTepHalia, UCTONb3ysl KIOHBI TieH. [Ipu
OLIEHKE aHTUKCEHO3a HACEKOMBIM IPEI0CTaBIISIOT CBOOOIY
BbIOOpA PACTEHUH M3ydaeMbIX COPTOB M IOCIIE MOJCUETa
TIIEH AeNaroT BBIBOJA O CTEIICHH INPHUBICKATEIBHOCTH TOTO
WJIM MHOTO copra. J{J1st TeCTUpOBaHMs aHTHON03a UCTIONB3YIOT
JeMorpaduyeckie MoKa3aTeln: MPOoLoDKUTEIBHOCTh Pas-
BUTHSI HACEKOMBIX (00Iast ¥ 10 BO3pacTam), TII0OBHTOCTD
(oO11ast Wi 3a OIpe/IeNICHHbIH IPOMEKYTOK BPEMEHH ), pas-
MEpHBI TeNla ¥ OTAEIBHBIX €r0 4acTeH, CMEPTHOCTh, TEMIIbI
pa3MHokenust. [Ipy nccnejoBaHNM TOJICPAaHTHOCTH PACTCHUH
OOBIYHO B TEUEHHE OIPEJEIICHHOTO MPOMEXKYTKa BPEMEHH
MOAZIEPKUBAIOT (PUKCHPOBAHHOE KOJIMYECTBO HACEKOMBIX, a
3aTeM OLICHHUBAIOT CTEIIEHb HAHECEHHOTO Bpena. Bee Tpu Tuma
YCTOWYHMBOCTH MOTYT IPOSIBIISITHCSI OJHOBPEMEHHO Y OJIHOTO
pacTeHU-X0351MHA, TIPHUEM JI0OBOJILHO 4acTO ObIBAET TPYIHO
OTJIENINTH, IPEX/IE BCETO, TOJIECPAHTHOCTh OT aHTHOMO3a.
[TumeBoe noBeeHNE HACEKOMBIX (aHTHMKCEHO3 M aHTHOMO3
pacTeHHi) MOKHO M3ydYaTh C MOMOIIbI0 KOMITBIOTEPHBIX
TEXHOJIOTHH: K TJISIM MPUKJICHBAIOT 30JI0THIE AJIEKTPOJIBI, 110~
CPEJ/ICTBOM KOTOPBIX Ha KOMIIBIOTEP MOCTyIaeT nH(opmarus
00 uX TepenBUKEHUN U MPOJOKUTEILHOCTH MUTAHUS B
TKaHsX pacteHus (Alvarez et al., 20006).
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H.U. BaBunos (1986) ectecTBeHHBIH (BpOXKIESHHBIIN) HM-
MYHHUTET pacTeHHH K BPEAHBIM OpTraHW3MaM JENII Ha po-
JIOBOI ¥ BHIOBOH (00YyCIIOBJICH NMPOIECCOM JMBEPreHIINU
X0351€B M TIapa3uTOB B UX DBOJIOLMHU) M COPTOBOH. «OObIU-
HBIM COPTOBOM MMMYHHUTET» OH NOAPA3JEIsUl HAa aKTUBHBIN
(du3nonmornveckuii), KOTOPHI CBSI3aH C aKTHBHOHM peak-
Mel XO035MHa, CONMPOBOXKAAECTCS (PU3NOJIOTHYECKUMH U
XMMHYECKUMH PEaKIUsIMH, U TACCUBHBIN. B cBOIO ouepens
MACCUBHBIM UIMMYHHUTET MOXKHO Pa3JelUTh Ha CTPYKTYPHBII
(MexaHU4eCKuii), KOTOPbIH 00yCIIOBIEH MOP(OJIOTHYECKUMH
¥ aHATOMHUYECKUMHU 0COOEHHOCTSIMH COPTOB, U XUMHYECKHH,
CBSI3aHHBIN C HAJMYMEM B TKAHSIX PACTCHUI ONPE/ICIICHHBIX
xuMmuueckux semects. Mmmynurer no H.M. BaBunosy — 310
OOBIYHO pE3yNbTaT B3aUMOACHCTBUS MHOTHX CIAaracMbIX.
B muteparype o0cy K 1aroTcsi MeXaHU3MBbI ITAaCCUBHOTO, & B I10-
CJICAHCC BPpEMA U aKTUBHOI'O UMMYHUTETA KapTO(beJ'lﬂ K TJISIM.

XUMUYECKNE COCAMHEHUS, YJaCTBYIOIINE BO B3aHMO-
JIeWCTBUN pacTeHud ¢ QuTodaramu, IENAT HA appeCTaHTHI
(BBIHYX/IAIOT WICHHUCTOHOTUX OOpa30BBIBATh CKOILJICHMS),
aTTPaKTaHTHI (MOOYKAAIOT IBUTATHCS K PACTEHHUIO), CTUMYJIS-
TOPBI (MOOYKIAI0T K ICHCTBHSIM, B TOM YHCIIE K OTKJIA/IKE SIAL]
U TIMTAHUIO), AETEPPEHTHI (MOAABISIIOT MUTAHNUE U OTKIIAAKY
SIUIT), PETICITICHTHI (3aCTABNIAIOT WICHUCTOHOTHX JIBUTATHCS
ot pacrenus) (Dethier et al., 1960). Oxgro u TO e BemecTBo
CIIOCOOHO OKa3bIBaTh PA3IMYHOE BO3/IeiicTBHE HA (hUTO(hAros,
U B TO )K€ BPEMs JII000€ M3 BBIIIECTIEPEUNCICHHBIX BO3ZCH-
CTBHH MOXET OBITh BBI3BAHO HECKOJIBKMMHU XHMHYECKUMHU
COCAMHCHUAMMU. CBeJIeHl/ISI O BCHICCTBAX, Bpra6aTbIBaeMbIX
pPaCTeHHAMH I 3aIIUTHl OT GUTO(AroB, YPE3BBIUANHO
OOIIMPHEI, UMEETCs Psi TOAPOOHBIX CBOJOK, HalpUMeEp
(Reese, Holyoke, 1987). BbisiBiicHBI pacTUTEIbHBIC OCIIKH,
obnamaromme MeCTUIIMIHON aKTHBHOCTHIO; 00CYyX)ITaeTcs
POJIb BTOPUYHBIX META0OJIUTOB — TEPIICHOUIOB, (PEHOJIOB,
(hr1aBOHOUIOB, AJIKAJIOUAOB, [IIIOKO3UHOJIATOB.

B3anmopgeincTeme Tnemn ¢ pacTeHUAMUN-X03s1€BaMu
[Mpucymast 1AM reteporonusi (ueperoBaHue aMpUMHUKCHCa
U TTapTeHOTeHe3a) 00ecreynBaeT KOMOMHAIIUIO IIPEUMYIIIECTB
JIBYX THITOB pa3MHOXeHUsL. [ Ipr MaccoBoM pa3MHOKEHUH Tap-
TEHOT'€HETUYECKUX IIOKOJIEHUH BECHOM U JIETOM IIPOUCXOAUT
yBENMYEHUE MOy suid Tier. Kaxknas ocobb BOCIIpon3Bo-
T cebe MogoOHy0, YTO ONaronpHusITCTBYET COXPAaHEHUIO
B MNOIIYJIALUAX J'l1060171 Bapualnyu KapuoTuiia, BCE MyTallunu
¢ukcupytorcs. OceHHee aM(pUTOHHOE TIOKOJICHUE CITYKUT
MCTOYHMKOM T'€HETHYECKOM M3MEHYMBOCTHU. | eHeTndeckoe
pa3HooOpa3ue MOMyJISIHI HACEKOMBIX 00ECIIeUnBaeTCs 3a
CUET TEHHBIX U XPOMOCOMHBIX MYTaIMii, PEKOMOMHAIINU U
ACCUMWJIIUY UMMHUTPAHTOB; TE€TEPOreHHOCTh MOMYIISIINHI
MPEIOCTaBIISICT MaTepuall Jyis eCTeCTBeHHOro ordopa. Jlis
TIel XapakTepHO crenuduyeckoe B3anMOICHCTBHE C KOP-
MOBBIMHU pacTeHUsIMH. BHyTpHuBHIOBBIE (hOPMBI (OMOTHIIBI)
Pa3iMyaroTCs 1o BUPYJISHTHOCTH, T. €. TI0 CHOCOOHOCTH IIpe-
O7I0JIEBATH YCTOHYMBOCTD XO3sIMHA.

B3aunmoneiicTBie BpPEAHBIX OPraHU3MOB C PacTEHUSIMHU
NMOAYHHACTCA OTHOLICHUAM «I'CH JIJIA I'CHa»: KAKIOMY I'CHY
YCTOWYMBOCTH XO35SMHA COOTBETCTBYET CIEIM(DUUHBIN eMy
reH BupyneHtHoctH mapasuta (Flor, 1956). Myranus Bupy-
JICHTHOCTH Y Tapaszuta oOycJyioBiIMBaeT norepto sddexTus-
HOCTH TeHa ycToiumBocTu. CuuTaercs, 4To yCTOHYHUBOCTD
U aBHPYJICHTHOCTh MMEIOT IUTIOCH-(PYHKINH (B3anMopei-
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CTBYIOIIME NPOIYKTHI T€HOB), BOCIPUUMYMUBOCTD U BHUPY-
JIEHTHOCTb — «MHHYC»-(QyHKInH. [To pesynbraTaM n3ydeHus
TCHETHKN BUPYJICHTHOCTH OTHOLICHUS «T'€H JUIS TeHa» Ipo-
JIEMOHCTPUPOBAHBI ISl CUCTEM B3aMMOACHCTBHUSI OOJIbILIAS
ManuHHas Tig—ManuHa (Briggs, 1965), oObIkHOBEHHAS 371a-
koBast Tsi—muenuna (Puterka, Peters, 1989) u copro (Puterka,
Peters, 1995).

B pesynsrare nccnenoBaHus «(HIOpOBCKUX» TE€HOB YCTOH-
YUBOCTH PACTEHUH K MAaTOreHaM MOKa3aHO, YTO MPOAYKTHI
R-reHOB UMEIOT B CBOEM COCTABE MSATh CTPYKTYP; B 3aBUCHMO-
CTH OT X KOMOMHAIH R-0eIKu 1eaT Ha HECKOIBKO TPyYTI.
Camblii OOIIMPHBIN KIACC COCTABISIOT TCHBI, KOJUPYIOIINE
OeJku ¢ caiiToM cBsi3bIBaHMs HyKIeoTH10B (NBS) 1 pernonom
oborameHHbIX JermHOM moBTopoB (LRR) (Bent et al., 1994;
u 71ip.). R-rensl kitacca NBS-LRR onpenensitor ycroiiunBocth
pacreHuii Kk ¢guronatoreHam u Bpexureism (Timmerman-
Vaughan et al., 2000). Kinonuposan ren Mi-1.2, KOTOpHIA
orHocuTes K kiaccy NBS-LRR, korTposmpyer pacocrienndu-
YeCKyl0 yCTOMYMBOCTh TOMaTa K M. euphorbiae, Hemaronam u
6enoxpriike (Kaloshian, 2004), Ho HE kK M. persicae (Goggin
et al., 2001). Cneudnanocts oTHOmeHuit M. euphorbiae n
KapTodess B TUTEpaType He 00CyKaaeTcsl.

[lepcukoBast T9Is1 — OIMPOKUI TONH(DAr, MOBPEKTATOIITHIA
cebimie 400 BugoB pactenui, otHocsumxcs k 40 cemei-
crBam (Blackman, Eastop, 1984). [Tpu aToM 1151 HaceKOMOT0
XapakTepHa Tpoduueckas crennanu3anus. Tak, BBACISIOT
MIPUYpPOYCHHBIA K MTUTaHHIO Ha Tabake oxBu M. persicae ssp.
nicotianae Blackman (Margaritopoulos et al., 2003). Bmecte
¢ TeM OWOTHITBI, TU(PEepEeHITHATHFHO B3aNMOICHCTRYIOMINE
C TeHOTHIIaMu KapTtodens, y M. persicae He ONNCAHBI, XOTS
MIPOTUBOPEUUBOCTH CBEICHHUI 00 YCTOHUMBOCTH OJJHUX U TEX
&Ke 00pa3noB KapTo(els K pa3HbIM HOMYJSIINSM TN CBUJIE-
TEJILCTBYET O CHEUU(PUIHOCTH B3aMMOOTHOLICHHH.

YCTOMYMBOCTb reHeTUYECKUX PeCYpPCOB

Kaptodens K Tnam

YeTOHUUBOCTD KapTO(EJIst K TIISIM CTalla MPESAMETOM I0CTaTOU-
HO aKTUBHOTO OOCYKJICHHS B TUTEpaType ¢ KoHma 30-X To70B
MIPOIIIOTO BEKa, IIPHYEM IPAKTHIECKH BO BCEX HCTOYHHUKAX,
3a e/IMHUYHBIMU UCKITIOUCHHUSIMH, aHAITU3UPYETCS PE3UCTEHT-
HOCTb K M. persicae W, HECKOIIBKO pexe, kK M. euphorbiae.
[TepBoHayanbHO MCCIEIOBANACH YCTOWIMBOCTD JIMIIb COP-
TOB KYJNBTYpHOTO Kaprodenst Solanum tuberosum L. Tak,
BBIJICJICHBI CITa00 3aceNsBIINecs TIIMHU copTa Arran Banner
(Maughan, 1937), Green Mountain, Up-to-Date, President
(Burnham, MacLeod, 1942) u psang npyrux. J.B. Adams
(1946) 06061TIIIa pa3pO3HEHHBIE HCCIEOBAHMS, KITaCCU(H-
mposas cBeinie 100 copToB kaprodess Mo yCTOWIHBOCTH K
M. persicae. bbuu BoisiBneHs! TonepantHblie (Green Mountain,
President, Arran Victory), yctoitunssie (British Queen, De
Soto, Epicure) n BeicokoycroitunBeie (Houma, Earlaine, Se-
quoia) copra.

[Tocnenyromme cBeeHus 00 YCTOHYUBOCTH KYJIBTYPHO-
ro Kaprodens goBoibHO (parmenTapHbl. beumm oToOpaHbI
KJIOHBI S. fuberosum subsp. andigena Hawkes, ycToitunBbie
K M. persicae mubo M. euphorbiae, a Takxe ¢ TPyIIIOBOH
ycToH4MBOCTHIO K 1ByM BuIaM el (Tingey, Plaisted, 1976).
AHTHONO030M K M. persicae 061a1at0T KOMMEPUYECKIE COPTa
Ulster Tarn, Record u Maris Piper (Bintcliffe, Wratten, 1982).
B pesynbrare nccnenoBanus 49 copToB BBISIBICH aHTHONO3
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Russet Norkotah k M. persicae u Aracy — k M. euphorbiae.
YeroitauBocTh KapTodemns K ’THM BHAAM TJIeH crenuduaaa
(Davis et al., 2007). CymiecTBeHHBIM aHTHOMO30M K M. per-
sicae B 1aOOPATOPHBIX OIBITAX XapaKTepHu3yeTcs cCopT Anya, a
CPaBHUTEIILHO MO3/IHsIS KOJIOHU3ALUSI 3TOTO COPTa HACEKOMBIM
B IT0JI€ CBUJICTEIILCTBYET 00 aHTUKCeHO3¢e pacTeHwid (Ali et al.,
2016). B HMpane y xommepueckoro copra Cosmos BBISBIEH
aHTHOMO3 K M. persicae, omHako 3ToT oOpasern He oOmagaer
AQHTHKCEHO30M K BpeauTento (Mottaghinia et al., 2011).

B MHOroumuciieHHbIX pabdoTax yCTOHUMBOCTH KapTodes
K TJISIM CBSI3BIBAETCSI C (PU3MOIOTUUECKUM COCTOSHHEM pac-
tenni. B Kennn nosguecnensiit copr Roslin Tana cmabo
3acensieTes TIAMH (TJIaBHBIM 00pa3oM OaxueBoil Tieit Aphis
gossypii Glover), ato 00yci0BIeHO HE MOP(HOIOTHIECKUMHI
0COOEHHOCTSIMH PACTEHHH, @ PU3HOIOTNUECKUMH (haKTOpaMH:
TV TIPE/INOYUTAIOT MTUTAThCSl HA CTAPCIOLIMX JIMCThSIX paH-
Hecnensix coptoB (Nderitu, Mueke, 1986). B mabopaTopHbIx
ombiTax Roslin Tana o6naman antubmuo3om u k M. persicae.
Bonbiiast 4MCIEHHOCTh HACEKOMOTO OOBIYHO OTMEYaNIach Ha
HIDKHUX JTHCThAX pacteHuid (Nderitu, Mueke, 1989). B npy-
THX 9KCIIEPUMEHTAaX, HAaIPOTUB, OBICTPHIA POCT YHCIEHHOCTH
MIEPCUKOBON TIIHM, KOPPEIHUPYIOIIUII C CONepKaHUEM a30Ta
B JIMCTBSIX, OTMEUEH Ha MO3AHEcIeNnbix coprax Buckskin u
Katahdin (Jansson et al., 1987). B Bpazwiuu BoiieneH copt
Baronesa, cnabo 3acensiembiii M. persicae. bonee MHOTO-
YHUCIICHHBIE KOJIOHMH TIEH OTMEUYEHBI B CPEAHEN U HIKHEH
gactsx pacrenuit (Lara et al., 1999).

B onpitax (Karley et al., 2002, 2003) Tu npeamnoyurani
MUTATHCS HA MOJOIBIX PAacTeHHUAX KapToderns (Jo KiryOHe-
00pa3oBaHMs), YTO aBTOPHI CBS3BIBAIM C U3MEHEHNEM aMH-
HOKHCIJIOTHOTO COCTaBa (h103Mbl «CTapbhIX» pacteHuid. B To
ke Bpemst C.E. Taylor (1955) mabmronan ssBHOE TIpeATIOYTEHIE
M. persicae cTaperolyx JIUCTbEB, U, COOTBETCTBEHHO, HaH-
0oJbIIasi YMCIEHHOCTh HACEKOMOTO OTMEUEHAa Ha CaMBbIX
CKOpOCHEeNBIX copTax (Hampumep, Arran Pilot). Ipyroit Bux —
A. nasturtii — 3acessu1 TUCThsI KapTOQeJIs JIIOOBIX BO3PACTOB,
TaK 4To 0o0Jiee MPEANOYUTACMbIMU OKa3bIBAJIHNCh MO3HECTIC-
nere copra (King Edward, Majestic).

B cBs3u ¢ oTHOCHTENBHON OeTHOCTBIO TeHopoHAa S. fu-
berosum ycToW4uBBIMH (GOpMaMH BO3HHKAET HEOOXOIH-
MOCTh UIMMYHOJIOTUYECKOTO M3yUCHUS IUKUX BHIOB KapToO-
(hesst, MPUTOHBIX JUISI MHTPOTPECCHBHON ceneknuu. Eme
J.B. Adams (1946) BbIsiBHIIa BBICOKHIA YPOBEHb YCTOHYMBOCTH
K M. persicae y S. polyadenium Greenm. 1 HECKOIBKO MEHbB-
mmit —y S. chacoense Bitt., S. commersonii Dun., S. jamesii
Torr. u S. demissum Lindl. B kauecTBe BO3MOXHBIX MeXa-
HHU3MOB yCTOHYMBOCTH OOCYXQJIUCh OMYIICHHE JINCTHEB U
pernesIeHTHas! aKTUBHOCTS JIETY4uX Macel S. polyadenium.

B CIIIA, B otinuume ot nony4yenHsix J.B. Adams B Kana-
JIe TaHHBIX, S. polyadenium oOkazajcs OXHHUM W3 Hamboiee
BOCIIPUUMYMBBIX K M. persicae BU0B. Bricokas ycroiun-
BOCTh XapakTepHa Juisi AMKUX BHIOB 3 Mekcuku. Cambie
ycroituuBsie K M. persicae Bunpl — S. stenophyllidium (Bitt.)
Rydb. u S. trifidum Corr. u3 cepun Pinnatisecta Rydb.
K M. euphorbiae nanbonee ycroituuss S. hjertingii Hawkes,
S. polytrichon Rydb. u S. stoloniferum Schlechtd. et Bché u3
cepun Longipedicellata Buk. BonmbiiacTBO 00pasnos S. bul-
bocastanum Dun. u3 cepuu Bulbocastana (Rydb.) Hawkes
OTIIMYaeTCs YCTOWYMBOCTBIO K JBYM BHJaM Tieil. Cpenu
66 M3ydeHHBIX BHUJOB KapTOQess BbICOKas yCTOWYMBOCTH
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K MEPCUKOBOW TiIe BbIsiBICHA y S. brachistotrichum (Bitt.)
Rydb., S. chiquidenum Ochoa, S. etuberosum Lindl., S. gour-
layi Hawkes, S. huancabambense Ochoa, S. michoacanum
(Bitt.) Rydb., S. sanctae-rosae Hawkes u S. stenophyllidium
Bitt.; x kapTodensHON TIe yCTOIUnBH S. andreanum Baker,
S. chiquidenum Ochoa, S. gourlayi Hawkes, S. hjertingii
Hawkes, S. infundibuliforme Phil., S. multidissectum Haw-
kes, S. polytrichon u S. x vallis-mexici Juz. (Radcliffe, Lauer,
1966).

B cnenyromieit cepun onbitoB E.B. Radcliffe, F.I. Lauer
(1968, 1970) 0OHapyKIITH BBICOKYIO yCTOHYUBOCTE K M. per-
sicae 'y 00pa3IloB MEKCUKAHCKUX BHIOB S. bulbocastanum,
S. cardiophyllum subsp. ehrenbergii Bitt., S. michoacanum
(Bitt.) Rydb., S. stenophyllidium, S. stoloniferum, S. brachis-
totrichum, S. gourlayi, S. infundibuliforme, S. marinasense
Vargas, S. multidissectum, S. bukasovii Juz., S. fendleri
A. Gray, S. megistacrolobum Bitt., S. stenophyllidium, S. ver-
rucosum Schlechtd. Hexotopsle ycroiiunBbie Buabl (Harpu-
Mep, S. michoacanum) cuibHO 3acersuiuck M. euphorbiae,
YTO CBHUAETENBCTBYET O PAa3IMYMU MEXaHH3MOB PE3HCTEHT-
HOCTH K HacekoMbIM. KaprodenpHoii Tiieit cnabo 3acensumchb
oOpasiel S. stoloniferum, S. bulbocastanum, S. hjertingii,
S. polytrichon, S. verrucosum, S. multidissectum, S. bukasovii,
S. chomatophilum Bitt., S. hougasii Corr., S. medians Bitt.
I'pynnoBoii ycTOMYMBOCTBIO 001 1al0T MPEUMYIIECTBEHHO
MEKCHKAHCKUE BHIbL.

Ha ceBepo-3amnane Poccun ycTOHYNBOCTBIO K TIISIM Xapak-
TEPU30BAIUCH OTACIbHBIC 00pasubl S. hjertingii, S. bulbo-
castanum, S. pinnatisectum Dunal, S. jamesii, S. megistac-
rolobum Bitt., S. trifidum n S. michoacanum. B mabopatopHbIX
OMBITaX aHTUOMO3 K MEPCUKOBOM TJIC BhISIBIICH Y S. trifidum,
S. stenophyllidium n S. pinnatisectum, a Ha S. jamesii Hace-
KOMO€ BOBCe He pasMHOasoch (3b1kuH, 1970).

HmmyHomornyeckoe u3yvyeHue JUKUX BHIOB OBLIO HpO-
JOJDKEHO, Pe3yJbTaThl YTOYHEHBl H CHCTEMAaTH3UPOBAHEI
(Radcliffe, Lauer, 1971). YcroituuBocts k M. persicae xa-
pakTepHa 11l MHOTUX BUJIOB U3 cepuu Pinnatisecta, a Taxxe
s S. sanctae-rosae (cepust Megistacroloba Card. et Haw-
kes)u S. bulbocastanum (cepust Bulbocastana). Ycroitunsbie
K M. persicae BUAbI AUIIOUTHEI (2n = 24) U Bce, KpoMe
APreHTHHCKOTO BUja S. sanctae-rosae, IPOUCXOTAT U3 Mek-
CUKHU. YCTOWYMBOCTh K M. euphorbiae TMiNuHA IS BUIOB
u3 cepun Longipedicellata, a Taxxe nis S. bulbocastanum,
S. verrucosum (cepust Demissa Buk.) u S. multidissectum
(cepust Tuberosa Rydb.). Pesuctentnsie k aTomMy ¢urodary
BU/IbI TETPAIJION/IHBI, 32 UCKITIOUeHHEM S. multidissectum w
S. verrucosum, u IpOUCXOIAT N3 MEKCHKH, KpOMe NepyaH-
ckoro Buna S. multidissectum.

B cepun u3 39 noneBbIX ¥ J1aDOPATOPHBIX OIBITOB CPaB-
HUBAJIN YCTOHYMBOCTH K IEPCUKOBOH Tie 82 00OpasioB
42 nuknx BUIOB KapTodens. [loneBbie ncbITaHus ObLIN BbI-
nonsens! B CIIA (mrratst Munnecora i Hero-Hopk) u ITepy,
maboparopusie — B CIHIA (Munnecora), Aarnu u Ilepy.
B skcnepumentax ucnons3zoBanu nomynsanuu i u3 CIIA,
Awnrmiu, [Tyspro-Puxo u [Tepy. Hanbosnee ycroitunBbl 00pas-
sl S. capsicibaccatum Card. PI 205560; S. bulbocastanum
PI 275189, PI 275194, PI 275197, WRF 1565; S. trifidum
PI1255540; S. canasense Hawkes P1283074; S. chiquidenum
PI 310989; S. chomatophilum Pl 243340 u S. etuberosum
PI 245924, YcroitunBOoCTh Obla cTaOMIIbHA, HE3aBUCHMO OT
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MecTa HccieoBaHuii U nomynsinun gurodara. Hexoropsie
pa3nuYus M0 yCTOWYMBOCTH 00pa3IoB HAOIIOMAIN TIPH pa-
6ote ¢ momymsiusiMu T U3 Tlepy n ITyspro-Puko, onxaxo
aBTOPBI HE CKJIOHHBI KJIacCHU(UIIMPOBATH 9TO KaK crieruduye-
CKO€ B3aUMOJICHCTBHE Mapa3nuTa 1 XO31UHA, a PE3UCTCHTHBIE
(hopMBI MOTYT IIMPOKO BO3JIEIBIBATHCS 0O€3 pUCKa yTpPaThl
ycroiunBoctH (Radcliffe et al., 1988).

MHoTOJIETHHE HCCIEN0BAHNS yCTOMYMBOCTH BHOBOTO
pazHooOpa3ns KapToders K TISM U IPyTHM HaCEKOMBIM ITO/IbI-
toxxeHsl B 0030pe (Flanders et al., 1992). BeicokoycToiiunBbie
K M. persicae 0Opa3Itsl BBISIBICHBI 111 36 13 86 M3yUEHHBIX
BUI0B, B 14 u3 18 cepuii. Cpenut nux S. trifidum, S. brachis-
totrichum, S. etuberosum, S. bulbocastanum, S. canasense,
S. jamesii, S. sanctae-rosae, S. marinasense, S. lignicaule
Vargas, S. toralapanum Card. et Hawkes, S. hjertingii n
S. infundibuliforme. Hanbomnbiiee 4nciio yCTONUUBBIX GOpPM
HaliieHo B mpenenax BUIOB S. bulbocastanum, S. tarijense
Hawkes, S. infundibuliforme, S. canasense n S. stoloniferum.
BricokoycroiiunBbie pOpMbI COCPEIOTOYECHBI B IpeJenax
cepuit Circaeifolia Hawkes, Bulbocastana, Etuberosa Juz.,
Piurana Hawkes. Ycroituussie k M. euphorbiae dpopmbl
oTHOCSTCA K 24 n3 85 n3yueHHbIX BUAOB, kK 10 u3 18 cepuii.
Cpenu Hux S. multidissectum, S. lignicaule, S. albicans
Ochoa, S. hjertingii, S. bulbocastanum, S. chomatophilum,
S. bukasovii, S. hougasii Cort., S. stoloniferum, S. verrucosum
u S. medians. HanbonpIee 4ucio yCTOHUMBEIX (hOpM cozep-
xkat Bunwl S. bulbocastanum, S. stoloniferum u S. demissum
LindL.

B ompiTax A. Askarianzadeh c coast. (2013) Haubomnee
BBICOKMM aHTHOMO30M K M. persicae XapaKTephu30BalUCh
S. trifidum u S. palustre (=S. etuberosum), a caMbIM BOCIIPH-
MMYHUBBIM BUJIOM OKazaics S. sanctae-rosae.

B pab6ote (Le Roux et al., 2007) npoananu3upoBaHa BO3-
pacTHasi yCTOWYHUBOCTb K TIISIM 14 00pa3iioB MSTH TUKUX BHIOB
kaprodens (S. chomatophilum, S. stoloniferum, S. bukasovii,
S. marinasense, S. medians). OTMe4eHa CMEPTHOCTb CBBIIIIE
90 % nuunHOK M. persicae Ha paCTEHUSIX BCEX IMATH BUJOB.
Beicokyto (cBeimre 90 %) cmeptHOCTD M. euphorbiae nHabmio-
Jlanmy Ha Bcex oOpasuax S. chomatophilum, S. stoloniferum n
S. medians, a Takxe Ha obpasue Pl 414155 S. bukasovii, T.¢.
9TH (QOPMBI 00TaAI0T TPYMITOBOH YCTOWYHBOCTBIO K JIBYM
BU/IaM TiIeH. JJJIsl CeNeKIIMOHHBIX TPOTPaMM PEKOMEH/TyIOT-
cs mpexae Bcero obpasusl S. chomatophilum (P1 310943,
PI 310990) u S. stoloniferum (P1 195167, PI 201855,
P1275248).

AHanu3 MUIIEBOTrO MOBEACHHS HACEKOMbBIX MOKa3all, u4To
00pasusl S. stoloniferum xapaxTepu3yroTcs haKTopaMu aHTH-
KCEHO3a K JIBYM BHJIaM TJIeH, JIOKaJIM30BaHHBIME BO (pi1osme,
a S. chomatophilum — x M. persicae; M. euphorbiae nerxo
TIpoHHKaia Bo (hiosmy S. chomatophilum. YpoBeHb aHTHKCE-
HO3a Y MOJIOZIBIX M B3POCIBIX pacTeHuit S. stoloniferum Obin
CXOJIHBIM. AHTHOHO03 — OCHOBHOI ME€XaHH3M yCTOHYHUBOCTH
S. chomatophilum x M. euphorbiae, 3KcTIpecCHPYIOLTHIACS
TOJIBKO Y B3POCIIBIX PACTEHHI, HA KOTOPBIX HAOIIONAN THOCITh
mmunHOK K (Le Roux et al., 2008). C nomoIibro MOJIeKyIsip-
HBIX MapKepOB BBISBUIIN BBICOKYIO T€TEPOTEHHOCTh 00pasia
P1243340 S. chomatophilum, B mpefenax KOTOPOTo HACHTH-
(unmpoBanu 13 reHOTUIIOB, CYIIECTBEHHO Pa3INYaOINXCSI
TI0 YpOBHIO aHTHOM03a k M. euphorbiae (Pompon etal., 2011;
Pompon, Pelletier, 2012).
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B nonesix ombitax B. Fréchette ¢ coast. (2010) moka-
3aHa ycTOHYMBOCTH 00pa3moB PI 230463 S. polyadenium n
PI 414150 S. tarijense x M. persicae n M. euphorbiae. OG-
paseu S. pinnatisectum HEyCTOWYHB K TISIM, YTO PACXOIUTCS
C TIOJTyYCHHBIMH paHee B JJAOOPATOPHBIX YCIOBUSAX JAHHBIMHU
(Pelletier, Clark, 2004). BrisiBneHHOE MPOTHBOpEYHE aBTO-
Pbl OOBSICHSIIOT BIMSHUEM YCJIOBHI Cpelibl Ha SKCIIPECCUIO
YCTOWYMBOCTH.

YeroiuuBocTh K M. persicae oOpa3noB S. tuberosum n
13 nukux KIyOHCHOCHBIX BHJIOB paccMOTpEHa B padore
(Alvarez et al., 2006). B roBernnpHOIT (haze oOpasusl S. cap-
sicibaccatum, S. multiinterruptum Bitt., S. cardiophyllum
Lindl., S. berthaultii Hawkes, S. stoloniferum, S. polyadenium
u S. tarijense obmamaay BEICOKOW aHTHOMOTHYECKON YCTOM-
YUBOCTHIO K HACEKOMOMY, MECHBIINH YpOBEHb aHTHOMO3a
BBISIBIICH Y S. jamesii, S. spegazzinii Bitt., a Takke y cOpTOB
Mondial n Kardal; B mepmon iBeTenns 9acts 00pas3moB yTpa-
THJIA YCTOMYMBOCTE. AHAJIN3 MHUIEBOTO MOBEICHUS TIH I10-
3BOJIMJI BBISIBUTH PA3JIMUMsI MEXKAY H3y4SHHBIMU (hOpMaMH 110
JIOKaJIN3anuy (pakTopoB yCTOHYUBOCTH (TIOBEPXHOCTD JINCTA,
anuAepMHC, Me30(UILI, (pr103Ma), YTO CBUACTEIBCTBYET O Pa3-
JIMYMH MEXaHU3MOB PE3UCTEHTHOCTH Y 00pa3iioB. BeipakeH-
Hasl <IIOBEPXHOCTHASD yCTOINUMBOCTh XapaKTepHa ISl BUJIOB,
UMEIOMINX JKEIC3UCTOC OIMyIICHHUE JTUCTheB: S. berthaultii,
S. polyadenium u S. tarijense, 0OMHAKO Ha MUILEBOE OBEACHUE
TN BIMSIA U (PAKTOPHI YCTOHYMBOCTH, JIOKAIN30BAHHbBIE B
TKaHSX JIMCTA.

Oopaser;y GLKS 2870 S. tarnii Hawkes et Hjerting, npa
coMaTHueckux rudpuma S. tarnii ¢ coprom Delikat u psn
aunnit BC, 06nanaoT aHTHOMO30M K TIEPCHKOBOM Tile, 00y-
CJIOBJICHHBIM ITPUCYTCTBHEM aHTH(uaaHTOB BO (riosme (Thi-
eme et al., 2009).

B pesynbrare n3yueHnst HeKITyOHEHOCHBIX BHIIOB M3 CEPHU
Etuberosa naubonee BbICOKHI aHTUOMO3 K MEPCUKOBOW TIie
BBISIBIICH Y S. brevidens Phil. Xopomio pa3BuTbie TUCTBI U
BEPXHsIsl 4acTh pacTeHui S. brevidens, a Takxke MOJIOAbBIE
pacrenus S. etuberosum ycToituuBbl K M. persicae, TOTa Kak
CTaperoIye IUCThS U TTa3yIIHbIE TIOUKHU S. brevidens, XOpoIio
pas3BUTBIC JIUCThS S. etuberosum ¥ Bce MUCTHA S. fernandezi-
anum Phil. — Bocipuumuusel (Valkonen et al., 1992).

Obpaszer PI 245939 S. etuberosum obnanaet ycToHINBO-
CTBIO K BUpycaM Y M CKPyUMBAHUS JINCTHEB, a TAKXKE aHTH-
6uo3oM k M. persicae (y MUTAIOIIUXCSI HA 3TOM 0o0Opasie
MMaro MEHbIIIE pa3Mepsbl TeNa, UX III0I0BUTOCTh CHIKAETCS).
[Tomyuensl kmyOHeHOCHBIE (hopMbl BC, OT ckpenuBaHus ¢
coprom Katahdin, Ha KOTOPBIX BBISIBIIEHA BEICOKasi CMEPTHOCTb
mmanHOK Hacekomoro (Novy et al., 2002).

Amnanuz comarndeckux rudbpunos S. bulbocastanum (obpa-
3ent PI243510) ¢ kyseTypHBIM KapToderem, a Takke 63 JTHHHA
BC,—BC,; no3sonu BbIABUTH 9 TMHMIL, XapaKTEPHU3YIOIIUXCS
aHTHONO030M K M. persicae n 5 nunnit — x M. euphorbiae, a
nunus K7G-329 obnagana KOMIUIEKCHOW YCTOHYUBOCTBIO K
M, BUpycy Y u purodroposy (Davis et al., 2012).

MexaHun3mbl ycTONUnMBOCTU KapTodens K Tnam

Nmeetcs oOmmpHas IMTEpaTypa O CBSI3H JKEJIE3HCTOTO OITyIIe-
HUS PAaCTEHHH C yCTOHYMBOCTBIO K HACEKOMBIM U KJICIIIaM, Ha-
npumep, (Duffey, 1986). Briepsbie 0 Bo3zieiicTBIH OITyIEHUS
muctheB S. polyadenium Ha M. persicae coodnmna J.B. Adams
(1946). 3arem A. Stringer (1947) oOparun BHUMaHue Ha
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HMMOOHITN3AIUI0 HACCKOMOTO BOJIOCKaMu S. polyadenium.
JKenesncroe omymieHne JUCTHEB U CTEONEH Kak MEXaHW3M
ycrounBoctH S. polyadenium, S. tarijense n S. berthaultii
K M. persicae u M. euphorbiae nccnenoan R.W. Gibson
(1971). Ilpu moBpesk1eHNN HACEKOMBIMH BOJIOCKOB M3 HHUX BbI-
JIEISUIOCH TIPO3PAavyHOE BOJIOPACTBOPHMOE BEIIECTBO, KOTOPOE
OBICTPO TEMHEIIO, YTPAYHUBAIIO CIIOCOOHOCTH PACTBOPSTHCS B
BOJI€ U NPUKJIEUBAJIO TJIEH K JUCTOBOM MOBEpXHOCTH. B pe-
3yNbTaTe UMMOOMIN30BaHHBIE HACEKOMBIE TTOTHOAH.

YpoBeHb yCTOWYMBOCTH KapTo(essi 3aBUCUT OT T'yCTOTBHI
BOJIOCKOB. Hambomnee ycroitumus Bun S. polyadenium, nmero-
muit camoe wiotHoe omymenue (Gibson, 1976). XKenesucroe
omyuieHue S. berthaultii CHUXaeT TaKKe PACIPOCTPAHCHHE
BUPYCHOU MH(EKINH 32 CYET OTPAaHNYCHUS] MUTPALIUHU KPBI-
JaTBIX TJICH M PE3KOr0 CHHMIKCHHUS TEMIIOB Pa3MHOKCHHUSI
oeckpbuibix ocobeit (Gunenc, Gibson, 1980). AHTHOHO3 K
M. persicae, 00yCIOBICHHBIN JKEJIE3UCTHIMH BOJIOCKAMH,
BBISBJICH U 'y OonmBHiickoro Buna S. neocardenasii Hawkes
et Hjerting (Lapointe, Tingey, 1986).

Ha nucTbsax kaprodesist ObUIN BBISBICHBI Ba THIIA JKelle-
3UCTHIX BoJOCKOB: A u B (Gibson, Turner, 1977). Tpuxomst
TUna A cozpepxar nojaudeHosIoKcu1asy, oka He uJIeHTU(H-
IIMPOBAHHOE BEIIECTBO, M CMECh CECKBUTEPIICHOB, A CIIOXKHBIE
3¢hupBL, POAYLHPYEMbIE BOJIOCKaMHU B, MTOBBIIIAIOT 3KCTIpec-
CHIO YCTOWYMBOCTH B pUcyTCcTBHH BostockoB A (Neal et al.,
1989). TToka3zano, uto Bojocku Tuma B comepxar depomon
tpesoru el (E)-B-dapuesen (Gibson, Pickett, 1983). O6-
pasiibl, 3alIMIIEHHbIEe BoJIocKaMu A 1 B, 6osiee ycToi4nBbI K
M. persicae 110 cpaBHEHHIO ¢ (POpPMaMH, IMEIOIIMH JIUILb BO-
nocku A (Tingey, Sinden, 1982). Ycroituusocts S. berthaultii
K HAaCEKOMBIM, 00yCJIOB/IEHHAsI TPUXOMaMH, HaclleayeTcs
KOJINYECTBEHHO, IIPH 3TOM KasK/IbIi M3 B3aUMOICHCTBYIOLIHNX
(hakTOpOB (HaMpUMep, MIOTHOCTH BOJIIOCKOB A 1 B) KoHTpO-
nupyercst HebonbiM unciiom reHos (Mehlenbacher et al.,
1983).

Vxe B 1973 1. ObutH Oy YeHBI THOPHIBI OT CKPEIIMBAHUS
nquramiounos S. tuberosum c S. berthaultii u S. tarijense
(Gibson, 1974); nokazana BbICOKas yCTOHUYMBOCTD K TJIsAM F,
u F, rudpunos S. tuberosum (copt Pentland Crown) x S. ber-
thaultii (Gibson, 1976). YpoBeHb aHTHOMO3a THOPUIHBIX
KI0HOB S. tuberosum X S. berthaultii, AMEIONUX IBa THIIA
BOJIOCKOB, OBLT CXOXK C YCTOWUHMBOCTBIO S. berthaultii (Tingey
et al., 1982). OOHasexHUBaIOLIME PE3YIIBTATHI MTOCITYKHIN
OCHOBaHHEM JJIS pa3pabOTKH IPOrpaMM I10 CENEeKIHN YCTOMH-
YHBBIX COPTOB. BMecTe ¢ TeM BCKOpE BBICHUIIOCH, YTO Ha-
JIMYKE BOJIOCKOB THIA B cliemIeHo ¢ psoM HexenaTeabHbIX
NPU3HAKOB: MO3JHECHENOCTh, HU3Kasd YPOXKAHHOCTE U JIp.
(Kalazich, Plaisted, 1991). Oxunaercs, 4TO ¢ MOMOIIBIO
MOJIEKYJISIPHO-TEHETUYECKUX METOIOB YIACTCs TPEOJIONETh
acCOIManuio 00yCIOBIEHHONW TPUXOMaMH YCTOWYHBOCTH K
HAaceKOMbIM S. berthaultii ¢ OTpULATETBHBIMH TPH3HAKAMH
(Bonierbale et al., 1994).

MexaHm3M BO3IEHCTBIS HA pUTO(ara )KeJIe3uCToro OmmyIre-
HUSI IOBOJIFHO XOPOIIIO ITOKA3aH B CHCTEME B3aNMO/ICHCTBUS
kaprodenb—Konopaackuil Kyk Leptinotarsa decemlineata
Say. Beun nccenoBaHbl ABE PELMIPOKHBIE HOITYISALHN OT
ckpermmBanus S. tuberosum u S. berthaultii. IToT MaTepuan
Metu RFLP-mapkepamu, pacroyloK€HHbIMU Ha PacCcTosi-
Hun npuMepHo 10 cM apyr ot apyra. OGHapyXeHbI c1abo
9KCTIPECCUPYIOMINECS JIOKYChI KOIMUYECTBEHHBIX MPU3HAKOB

Gene pool and breeding



YcTounBoCTb KapTodens K Tnsm

(quantitative trait loci — QTL), koHTposaMpyoLI1e aHTUKCEHO3
1 aHTHOMO3 K )KyKy, mpraeM Kaxapiii QTL oObscHSIT TOMBKO
4-12 % BapbupoBaHus AaHHOro npusHaka. CpaBHHUBAIU
nokanuzanuio QTL ycroitunBocTH M (PU3NKO-XUMHYECKHX
CBOMCTB OMyIIEHHUs (TyCTOTa, aKTHBHOCTb SH3UMATHIECKOTO
oOypeHnsi, aKTHBHOCTH TTOJTU(EHOIOKCHIA3HI, TPOIYIIHPO-
BaHME CIIOKHBIX 3¢upoB). [Ipu ucciieoBaHuy nepBoi nomy-
msimmn QTL ycroianBOCTH OBUTH BBISIBIICHBI B XpOMOCOMAX 1,
5, 10, a mpu3HaKoB TpUXOM — B Xpomocomax 1, 2,4, 5, 6, 10,
11. Jlokanu3zarust QTL ycToiunBOCTH M IPU3HAKOB TPUXOM B
xpomocomax 5 u 10 coBnagana. /1yt BTOpoii IOMYISAINH 1T0-
ka3zaHo, uTo QTL ycToHUMBOCTH HaXOAATCS B XpoMOcoMax 1
u §, MPU3HAKOB TPUXOM — B Xpomocomax 4, 6, 8, mpuuem
nonoxeHne QTL ycToHYNBOCTH M TPU3HAKOB TPHXOM B XPO-
MocoMme § coBraziaet. TakuM 006pa3oMm, ITOATBEPIK/ICHA CBSI3b
OITyIIIEHUS C YCTOMYHMBOCTBIO K HACEKOMOMY, OJTHAKO TPUXOMBI
He 00yCITOBIMBAIOT BCIO BapHAIIHIO IPH3HAKa. Tak, ObLIN BBI-
sBiensl b QTL ycToiunBOCTH C CHIBHBIM 3P QEKTOM B
XpoMocoMe |; MexaHU3M ke JeHCTBUS 3TUX T'€HOB OCTaeTCs
HensBecTHBIM (Bonierbale et al., 1994; Yencho et al., 1996).

B MHOTOYNCIICHHBIX MyOIMKALUSIX OMICHIBACTCSI aHTHONO-
THUUYECKOE BO3/ICHCTBHE COMEPIKAIIMXCS B KapToderte IITHKoa-
KaJIOWIOB Ha KOJIOPAACKOTO XKyKa U IMKAAKy Empoasca fabae
Harris, ogHako ycToiumBOCTb K M. persicae HE CBs3aHa C
MPUCYTCTBUEM B pacTeHMsIX mKoaskaionoB (Tingey, 1984;
Radcliffe et al., 1988). BmecTte ¢ Tem B ombitax (Fragoyiannis
et al., 1998) y umaro M. persicae, conep>kxaBIInXCs Ha MUTa-
TEJIBHBIX CPEJIax ¢ TUITUYHOI JyIst KapToderst KOHIEHTpalen
0-XaKOHWHA W 0-COJIaHWHA, CHIJKAJIach IUIOJAOBUTOCTD U
MOBBIIIATACH CMEPTHOCTD; BBISIBIICHO aHTHOMOTHYECKOE BO3-
JIEHCTBUE aHAJOTMYHON JUETH U Ha JIUYUHOK. IIpu HU3KMX
KOHIICHTPANAX TIIMKOAIKAJIONIO0B OTMEUEHO IOBBIIICHHUE
PETPOTYKIUH TIIH.

IIpu n3yueHuu BO3AEICTBUSA OCHOBHBIX INIMKOAJIKAJIOUI0B
KapToens (0-XakOHUH, 0-COJTaHWH ), arTIOKOHA (COTaHUINH),
a TaKkXke He COofIeprKallerocsi B Kaproderne IMIMKOAIKaIon/1a
(0-TOMATHH) ¥ €T0 arIroKoHa (ToMaTuIuH) Ha M. euphorbiae
00HapyKeHO, 9TO 00a «KapTOPeTbHBIX) ITIMKOATKATIONIa He
OKa3bIBAJIM JICTAILHOTO BO3ACHCTBHUS, @ B HU3KUX KOHIICH-
TpalysIX 0-XaKOHHH CTUMYJIHPOBAJ MUTaHHE HACEKOMOTO.
OnHaKo arTIOKOHbI B BBICOKMX KOHIIEHTpPAIMAX ObLTH JeTep-
PEHTaMH NMUTAHUS U BBI3BIBAJIM CMEPTHOCTD TiIH. OUEeBHUIHO,
HACEKOMOE XOPOIIIO aAaNTUPOBAHO K INIHKOAIKAJIOUAaM, IPH-
CYTCTBYIOIINM B HX TipuponHoi quere (Giintner et al., 1997).
[IporuBOpeunBBIe pe3yabTaThl TOIYYECHBI IPH HCCIICIOBAHUT
Bo3aeHcTBUs Ha M. euphorbiae psina Npyrux TIMKOAIKalION-
JIOB U MIX arToKOHOB. ITomaratot, 4To BaXHYIO pOJIb IPH 3TOM
UTPAIOT CTPYKTYPHBIE 0COOCHHOCTH CTEPOH/THBIX AJTKAIONI0B
u ux anmokoHoB (Glintner et al., 2000).

IosiBnsteTcs Bee OombIe paboT, TOCBSIIECHHBIX HHAYLPYE-
MoH (akTnBHOM, 1o H.1. BaBuiioBy) ycToiYMBOCTH pacTeHUH
K GuTodaram 1 CBSI3bIBAIOLINX MEXaHH3MbI PE3UCTEHTHOCTH
CO CBEPXUYBCTBUTEJIBHOCTBIO — 3AIUTHON peakuuen pac-
TEHHS, TPOSIBIISTIONIEHCS] B OBICTPOM JIOKAJILHOM OTMHPAaHUHU
KJIETOK B OTBET Ha NMPOHUKHOBEHUE BPETHOTO OpraHM3Ma U
COTIPOBOKAAIONIEHCS HAKOIUIEHHEM B MOTHOIMIMX KJIETKax
TOKCHYECKHX IPOTyKTOB. CBEpXUyBCTBUTEILHOCTD THITUIHA
JUIsl YCTOMYMBOCTH pacTeHHH K (pUTONaTOreHaM 1 oTMe4eHa
TIPH 3aCeNIeHUH Pa3NUYHBIX KyasTyp TisaMu (Smith, Boyko,
2007). «Y3HaBaHHE» paCTCHUEM MUTAIOLIUXCS TN TPHUBOANUT

leHodoHA 1 cenekuna

2017
211

E.E. PagueHko

K aKTHUBAllM¥ CUTHAJIBHBIX CUCTEM, IIPH 3TOM MHOTOKPATHO
MOBBIIIAETCS KOHIIEHTPANNs TAKUX COSMHEHNH, KaK ®KacMO-
HOBasl M CAJIMITMIIOBAs] KUCIIOTHI, 3THIIEH U 1p. (Smith, Boyko,
2007). ITokazaHo, 4To y3HaBaHHE KapTodeieM MepCUKOBOM
U ocyuiecTBisieTcs ¢ nomoubio HAJID-okcunasHoil u
JMUIOKCUTCHA3HOH curHambHBIX cucteM (Gosset et al., 2009;
Kerchev et al., 2012a, b).

AKTHBHYIO 3aIIUTHYIO POJIb BBINOIHAIOT OEIKOBBIE CO-
€IMHEHUSI, TIPEXK/IE BCEr0 HHIHOUTOPHI ruiposna3 ¢purodaros
(mpoTtenHas, o-aMmiIa3 U 1p.) U JEKTUHBI. DTH BeleCTBa
MPUCYTCTBYIOT TJIaBHBIM 0Opa3oM B 3aracaroliiX OpraHax
pacTeHuil, a TOBPEXKICHHE HACEKOMBIMU MHIYLHUPYET HX
HakoIuieHne. HekoTopble reHbl, KOHTPOJIMPYIOLIHE CHHTE3
3aIIUTHBIX COEANHEHUH, KTOHUPOBAHbI M UCTIONB3YIOTCS IS
MOJTYYCHUS] YCTOMUUBBIX K WICHHCTOHOTUM TPAHCTEHHBIX
pacTeHu.

Heycroitunssiii k M. persicae copt Désirée Tparcdopmu-
pOBaJIM TeHaMH, KOAMpYOIMMHU xuTnHazy ¢acoin (BCH),
nextuH nojcHexxHnka (GNA) 1 MHrHOUTOp (-aMHJIa3bl Iie-
auns! (WAI). [Ise muamm — PWG6#85 (TpanchopmupoBana
koHcTpykiuein WAI/GNA) n PBG6#47 (tpancdopmuposa-
Ha BCH/GNA) — obnananu antuduozom k e (Gatehouse
etal., 1996).

VmeroTcst ¥ T0BOJIBHO HEOXKU/IAHHBIE CBE/ICHHS O TIOCIIE/-
CTBHSIX FeHeTH4YecKol TpaHcdopmanuu. st BU3yaau3anum
TpaHC(HOPMUPOBAHHBIX TKaHEH TAHAEMHO HCIIOIB3YIOT Ce-
JIEKTUBHBINA TeH nptl] (HeomumH-Tpancdepassl 1I) u penop-
TEPHBIN TeH gus, kKomupyroumii B-nrokyponuaasy (GUS).
DKCIpPEeCCUPYIONINNCS B TPAHCTEHHBIX PACTEHUX KapTo(ers
0eIoK B-IITIOKYpOHHN 1332 TIOBBIIIAN PENPOAYKTHBHYIO aKTHB-
HOCTb M. persicae, a 0JuH U3 TPaHC(HOPMUPOBAHHBIX KIIOHOB
OBLT OoJIee MpearmounTaeM TIIEH IS 3aCeNICHHs, YeM HCXO-
HBI copt Désirée (Alla et al., 2003; Cherqui et al., 2003).
Ha tpancopMUpOBaHHBIX TEHOM XMTHHA3bI XKyKa Phaedon
cochleariae pacteHusix M. persicae pa3BuBaiach ObICTpee,
a TJIOIOBUTOCTH OKa3aJach BBIIIE, YEM IPU MUTAHUH Ha HC-
xoaHOM copte Désirée (Saguez et al., 2005).

Wrak, mureparypHble JaHHbBIE CBUIETEIbCTBYIOT O HECOM-
HEHHOM T€HETHYEeCKOM pa3HoobOpa3un poxa Solanum L. 1o
YCTOMYUBOCTH K TJIsIM. JIeCATKY TUKUX BUJIOB KapToderst 00-
nagaroT 3 GEKTUBHBIMU CUCTEMAaMH 3aINTHI OT M. persicae
u M. euphorbiae. K coxanenuro, cBeeHust o (puznomnoru-
YECKHUX, OMOXMMUYECKUX U MOJICKYJSPHBIX MEXaHU3Max
YCTOMYMBOCTH PACTEHHUM JOBOJBHO CKyAHBI. JlocTarodyHo
MPHUCTAIBHO MCCJICOBAHO JIMIIb XKEJIE3UCTOE OIYIICHHE
Kaprodens — HecrieluPUIecKnii MexaHu3M 3allUThl OT Ha-
cekoMbIX. C MOMOIIBIO COBPEMEHHBIX METOMOB YIAJIOCh
OBICTPO MOIYYUTH MEKBHUIOBBIC THOPHU B! KapTO(DEs, OAHAKO
HIMPOKOE MCIIOJIb30BAHNE HOBBIX JJOHOPOB YCTOWYHMBOCTH
B CEJEKIIMOHHBIX MPOrpaMMax CIEp>KHUBAETCsS TECHOW ac-
conMalueil KeJIe3uCTOro OMyIICHHUs C HEeXKelIaTeIbHBIMU
arpoOHOMHUYECKHUMHU MPU3HAKAMU. BBISBIICHBI U IpyTHe, elle
HE MICHTU(HUIUPOBAaHHBIE (DAKTOPHI YCTOHUMBOCTH, JIOKa-
JIM30BaHHBIC B TKAHSX JIACTA. /|71 BEIACHEHUSI MEXaHU3MOB
PE3UCTEHTHOCTH HACTOSITEIEHO HEOOXOIUMBI UCCIICIOBAHNUS
WHIYLIMPOBAHHON yCTOMINBOCTH KapTO(eEIs K TIIM, KOTOpPBIE
MIOKA HAXOAATCS Ha HAaYaJIbHOM CTAIMN pa3BUTHSI.

KoHbnuKT nHTepecos
ABTOp 3asIBIISIET 00 OTCYTCTBUH KOH(IMKTA HHTEPECOB.
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