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BBenenue

B mpupoge XuuiHUKK - OOMaHIIMKK CYIIECTBYIOT NMPAaKTHUECKH CPEAU BCEX
IPYIIl )KUBBIX OPraHW3MOB, B TOM YHUCJIE U CpPeAU pacTeHui. bonbiie Bcero MeHs
3aMHTEPECOBAIM HACEKOMOSIHBIE PACTEHMsI, KOTOpBIE KAK >XMBOTHBIE IHUTAIOTCA
TFOTOBBIMM OPTaHWYECKMMH BEIIECTBAMH, & HE CO3HAIOT uMX caMu. Kak m yeM oHu
MOTYT nuTarbea? lIuimeBapuTENBHONM CHCTEMBI Y HUX HET, HO MOXET JINCThS B
IIOJIHOM MEpe 3aMEHSIOT KelyAok? MHe cTajio HWHTEepecHO NOHaO0M0IaTh 3a
ITPOLIECCOM HX OXOTHI, U3YUUB PEAKLIUH HAa pa3JWyHble BUIbBI UK. /{15 mpoBeaeHus
JaHHBIX UCCIIEOBAaHUM HaMU ObLIM MPUOOPETEHBI PACTEHUSI BEHEPUHON MYXOJOBKH,
POCSIHKM U KUPSIHKH, a IIOTOM U HerneHTeca. I'mmore3a: Mbl IPEAIIONOKUAIIN, YTO ITU
pacTeHusi MOTYT IIUTATbCS HE TOJIBKO KUBBIMU, HO WU MEPTBBIMH HACEKOMBIMH, a
Takke nojciameHHol Boaod. Lleabro HacTosell paboOThl SBISETCA: HU3YyUYEHHUE
MHOT000pa3usi BHJIOB HACEKOMOSAJHBIX PAaCTEHUW, MECT HMX OOMTaHHUS, a TaKKe
BBISIBJICHHE MX pallMOHA MUTAaHUS U OCOOEHHOCTEN yX0Ja B IOMAIlIHUX YCIOBHX (Ha
MpUMEPE POCSIHKH, BEHEPUHOM MYXOJIOBKM U KUPSHKH). OObeKT HCC/Ie0BAHMSA:
pacTeHMs POCSHKH, JKUPSIHKM U BEHEpUHOU MyxosioBKU. IIpeamer mcciienoBaHus:
MHOroo0Opas3ue BHUJOB HACEKOMOSIHBIX pPACTEHUH, MecTa UX OOMTaHMs, PpaLMOH
MUTaHUusg U OCOOCHHOCTM yXoJa B JOMAIHUX YCIOBUAX. JlJIA OCTMOKEHHS LENH
paboThl OBUIM TOCTaBJICHBI CIEAYIOIIME 3aJa4M: U3y4YUTh MHOrooOpas3ue BHUIOB
HAaCEKOMOSITHBIX XMIIHBIX PAaCTEHUU, MECTa UX OOUTaHUS, OCOOEHHOCTH CTPOCHMS,
3HAQYEHUE B MPUPOAE; MO3HAKOMUTBHCA C OXPAHSAEMBIMH BHJAMHM STHUX PAaCTEHUH,
BO3MOXXHOCTSIMU ~ HCIIOJIb30BAaHMUSI HACEKOMOSJIHBIX pacTeHU B ObITY U C
O0COOEHHOCTSIMU UX BBIPAILIMBAHUS B JIOMAITHUX YCJIOBUSX; TPOBECTH HKCIIEPUMEHT C
LEJIBI0 MCCIENOBAaHUS BO3MOXKHOIO pallMOHA IMTaHUS XUIIHBIX pPACTEHUU B
JOMAIIIHUX YCJIOBHUSX (BOJA BOAOIPOBOJHAsA, BOJA COJIEHAs, BOJA MOJCIAILECHHAs,
’KUBBIE U MEpPTBbIe HAaceKombie). MeToAbl HMCCIAENOBAHUS: AHAINU3 JUTEPATYPHl U
nyOnukanuii B cetu MHTepHET Mo wHccienyemMol Teme; OMHCATEIbHBbIA METOJ,

AKCIIEPUMEHTAIILHBIA METOJ U METO 0000IIICHUSI.



JlurepaTypHblii 0030p
1.1. 3 ncTopnu u3y4eHusi HACEKOMOSIAHBIX PACTCHUIH

Hacexomosigubie pacteHus crtanu u3BecTHbl B XVIII cronetun. Camoe mniepBoe
TOYHOE OOTaHWYECKOEe OMHCaHWe BeHepHHOW MyxoioBkHu (Dionaea muscipula) 6su10
CICJIAaHO aHTJIMUCKUM HaTypanmuctoM JlxoHom OmmucoM. Ho ocHOBHOU paboToOi,
MOCTYKMBIIEH JalbHEWIIEMY HCCIIEIOBAHUIO PACTCHHM M CIEAYIOIIMM 3TalioM B
M3YYCHUH HACEKOMOSIHBIX PAacTeHUH, CTajla HccleqoBaTenbckas pabora Yapriwza
Hapsuna «Hacexomosinabie pacteHus» («Insectivorous Plantsy), 1875 r. [2]. [JanHbie
00 HBOJIIOLIMM HACEKOMOSIHBIX PACTEHUH KpallHe CKyJIHBl M3-3a Majoro 4Yuclia
MCKOIIa€MbIX OCTAHKOB IOCJIEAHUX (OKaMEHENOCTH - CEMEHA WM MbLIbLA).

1.2. Kaaccudukauus HaCEKOMOSITHbIX pacTeHuil

HacekoMosiiHbIe (MJIOTOSIIHBIE) PACTEHUS - TIpeicTaBUTENN puMepHo 630 BUAOB
19 cemerictB ortena [lokpeiTocemenHbix min L{BeTkoBbIX napctBa Pactennii. Cpenun
Hux cemeiicTBo HeneHToBbIe (Nepenthaceae) , cemeiicTBo pocsHkoBble (Droseraceae)
u my3blpuaTkoBeie (cemelictBo Lentibulariaceae) [8,9,4]. Camoe kpymnHoe wu3
HAaCEKOMOSIIHBIX PACTEHUN — HEMEHTEC, OH MOXET IPOU3PACTATh 10 4 M. B JUIMHY
(Puc.1,2), a taxke OuUONMC TMTaHTCKUWA, HEOOJBLION (10 MOMyMETpa) KyCTapHUK
(Puc.3). B Hero nonamaroTcsi HE TOJBKO HACEKOMBIE, HO TAKXKE YIUTKH, JSTYUIKUA U
naxe suiepunbl. CaMoe MeNKoe — FeHJIuces, €€ paMoH COCTOUT M3 MPOCTEHIINX U

APYTHX MHUKPOCKOIIMYCCKUX OPTraHM3MOB, KOTOPBLIX OHa IPHUBIICKACT M «CbCAACT»,

HCII0JBb3Y: CIICHHUATIU3UPOBAHHLBIC JIMCTHA IIOX0KHUEC HAa KOPHH, PACTYIIHUC 10O 3emJei

(Puc.4) [10].

Pucynok 1,2. Henenmec
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Pucynok 3.buonuc Pucynok 4. I'ennuces
2U2AHMCKUL

1.3. buoaoruyeckue, 3K0JOrnYecKue 0COOEHHOCTH HACEKOMOSITHBIX PacTeHuil
U UX PACIPOCTPAHEHHUE

Ha Tepputopun Hameil cTpaHbl U OJMKHETO 3apyOekbs BCTpedaroTcst 18 BuaoOB
HAaCEKOMOSIIHBIX PAaCTCHU, MIPUHAJIKAINX K 4 polaM U3 ceMelcTB POCSIHKOBBIE U
Ily3bipuatkoBble. Ha tepputopun YensOuHckoil 00s1acTH NMpOM3pacTarOT § BHUIOB
IUIOTOSIAHBIX PACTEHMI: 2 BHJA POCSHOK, 3 BHJA XUPSHOK W 3 BUJA ITy3bIPYATOK.
HacekoMmosiiHbIE pacTeHusT — NPEUMYLIECTBEHHO MHOTOJIETHHE TPaBSHUCTHIE
pacTeHusi, HO TaK)Ke BCTPEYAIOTCA IMOJYKYCTapHUKH U HEOOJbIINE KYCTapHHUKH.
KopneBas cucreMa y Ha3eMHbBIX HACEKOMOSIIHBIX PACTEHUH pa3BUTa c1ado, y BOAHBIX
pacTeHuil — OOBIYHO OTCYTCTBYeT (Hampumep, y Ily3sipuatku). Ilo Thmy nuranus
HACEKOMOSITHbIE PACTEHUSI — MUKCOTPO(DBI (MMEIOT CMEIIaHHBIA TUT TuTaHus). OHH
JOTIOJIHSIIOT CBO€ MHUTAHUE BOJON M YIJEKHUCIBbIM ra3oM ((POTOCHHTE3) TOTOBBIMU
OpraHMYEeCKMMHU BEIIECTBAMU TMOWMAHHBIX MEJKHUX >KMBOTHBIX, B OCHOBHOM —
HaceKoMbIX. [loaToMy »TH pacTeHuss MOryT Npou3pacTaTb Ha O€IHBIX a30TOM
OOJIOTHCTBIX MOYBAX, MOJy4yasi €ro M3 JKUBBIX CYLIECTB — KOMapoB, MyX M JIPYTUX
MEJIKUX HAceKOMBIX. OHM JIOBAT HACEKOMBIX M JIPYTMX WICHHUCTOHOTMX, BBIIEISIOT
MMLIEBAPUTENBHBIA COK, PACTBOPSIOT )KEPTBY M B XOJE 3TOr0 MPOLECCA MOTYYarOT
HEKOTOPYIO MM OOJIbIIYIO YaCTh MUTATENIbHBIX BEIIEeCTB. J(OMOIHUTENbHOE MUTAHNUE
KUBOTHOW THUIIEH YCKOPSIET pa3BUTHE PACTEHUMN, CIIOCOOCTBYET WX TMEPEXOay K
LBETCHUIO U IUIOAOHOIICHHIO. JIMCTh 3THUX pacTeHUH BHUJIOM3MEHEHBI B JIOBUHE
anmnaparbl, KOTOpble OHU MCHOJB3YIOT JJI PUBJICUCHUS U yAEPKAHUS CBOUX >KEPTB.
[To MexaHn3My JIOBJIM BCE HACEKOMOSHBIE PACTEHHS] MOYKHO YCJIIOBHO pa3AeiIiUTh Ha
JIBE TPYIIIbI: aKTUBHO JIOBAILIME — C aKTUBHO ABWXKYIIMMHUCS OpPraHAMH JJIs JIOBJIH

HACEKOMBIX W IMACCUBHO JIOBAIIME. PacTeHHs MCMOB3YIOT IATh OCHOBHBIX THUIIOB
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JIOBYULICK JISA JIOBJIN I[O6I)I‘H/I: JIOBYHUC JIMCThA B q)OpMC KYBIIWMHOB; JIMCTbs, KOTOPBIC
CMBIKAIOTCA B BUJIC KAIIKAHOB, JIMIIKHWC JIOBYIIKH; 3aCACBIBAIOIINC JIOBYIIKH, JIOBYIIIKA

THTIa KpaOOBOM KienrHu [2].

Camoe U3BECTHOE PACTEHUE GeHepUHa MYX0J08KA - MEJIKOE PACTEHUE, UMEIOIIEE
4-7 TUCTBEB, PACTyIIUX U3 KOPOTKOTO MOJ3eMHOTr0 cTeOss. JIncroBas miacTuHa €ro
pasmeneHa Ha JIBe 00JIacTH: TIJIOCKWE, NJIWHHBIE, B (JOopMe cepaia, CIOCOOHBIE K
(OTOCHHTE3y YEepelIKH U Tapa KOHEYHBIX J0JIeH, CBUCAIOIIUX C TJIABHOW KUJIKU
aucTa, (GOpPMHUPYIOIMIKE JIOBYIIKY. BHYTpEeHHSISI MOBEPXHOCTh 3TUX JOJIEH COIEPIKHUT
KPAaCHBIM MUTMEHT, a Kpas BBIACISIOT CJIU3b. BI0JIb BHYTPEHHUX PAIOB IIETHHOK
HMMEIOTCS JKEJIe3bl, BBIICISAIONINE HEKTAp Ul MpHUBJIEYEHUsI HaceKoMmbIX. Ilo kpasim
JIMCTa Ha KXKJOW M3 BHYTPEHHHUX MOBEPXHOCTSIX JIOBYIIKA MMEIOTCS TPU BOJIOCKA,
IpU  Pa3/IpaXE€HUH KOTOPBIX HACEKOMBIMHM JOJW JIMCTA CMBIKAIOTCS, BBIICIISIS
MUILEBAPUTENBHYIO KUJIKOCTh. JIMCThS OKalMIIEHBl JKECTKUMHM, KakK IIHIIbI,
PECHUYKAMU, KOTOPBIC YIEPKUBAIOT J00bIYY. Pocsinka — HEOOIbIIIOE HACEKOMOSITHOE
pacTeHue ¢ COOpaHHBIMU B PO3ETKY JIMCThsIMU . JIOBUME JIUCThS PACTEHUS MTOKPBITHI
MHOTOYMCJICHHBIMU BOJIOCKAaMH, @ Ha KOHYMKE KaXXJOTO U3 HUX - MCKpAIIASCS Ha
COJIHLIE KameiabKa KJIEHKOU XKUJIKOCTU. J[0CTaTOYHO JIErKOoro MpUKOCHOBEHUSI, U BCE
BOJIOCKM MPUXOSAT B JIBUKEHHUE, M3THOASICh K IEHTPY OOJEIUIsis KePTBY KICHKUM
BEIIIECTBOM U TEpeMelias €€ B CEpenHy JIUCTA, TJI€ HAXOIATCS MUILEBAPUTEIbHBIC
BOPCUHKHU. JIUCT CMBIKaeTCs, MpeBpaIlasch B KpOLEUHbIN xeny ok [ 1,3]. Kupsanka —
HEOOJIBIIIOE MHOTOJIETHEE PACTCHUE, MMEET MSCHUCTBIC 3€JIeHbIE IEeJbHOKpailHbIC
JUCThS, O0pa3ylone MPUKOPHEBYIO PO3ETKY, M3 KOTOPOM BBIPACTAIOT JIMHHBIC
IBETOHOCHl C OJMHOYHBIMHU I[BETKaMU. BepxHsis CTOpoHa JIMCTa TOKpPHITA
MHOTOYMCJICHHBIMU ~ JKEJIE3UCTBIMU  BOJIOCKAMH,  BBIJICTSIONIUMU  KJICUKYIO
CaxapuCTylO CIM3b, MPUBJIEKAIOIIYI0 MEJIKUX HACEKOMBIX. /IBH)KEHMS MOMaBIIMXCS
HAaCEKOMBIX MPUBOAAT K MEJYICHHOMY CKPYYUBAHMIO JIUCTA, a CIIM3b PACTBOPSET TEJIO
xeptBel [1,3]. B Xome »9BoMOUMM MHOTHME pACTEHUS YACTUYHO YTpaTUIIU
CIIOCOOHOCTH K JIOBJIC W TEPEBAPUBAHUIO HEOOIBIITNX YKHUBOTHBIX U TIPUCTIOCOOMIIACH
HCIIOJIb30BaTh WHBIE UCTOYHUKH MUTATEIBHBIX BeliecTB. OJHUM U3 TaKUX PACTCHUM

aBisieTca Henenmec Ky8UIUHYUKOBbIU, KOTOPBIN, HAPAY C MPUBJICUCHUEM, JIOBIIEH U
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nepeBapyuBaHUEM  WICHHCTOHOTHUX, OO0JaJaeT CIOCOOHOCTHIO K  MOJIYYEHHIO
NUTATEIbHBIX BEUIECTB U3 OMAJAIOIINX JUCTHEB APYTUX PACTEHUH, MOIMAJAIONIUX B
€ro JIOBYMMN «KYBIIIMHYHK.
1.4. 3HayeHMe HACEKOMOSIITHBIX PACTEHMH ISl YeJI0BeKa M UX
OoXpaHa

[IoMUMO YyHUYTOXKEHUSI HACEKOMBIX B JOMAIIHUX YCJIOBUSX, HEKOTOPbIC
HAaCEKOMOSIAHBIE PACTEHUS HCTOJIb3YIOT B MEIMLIMHE U BeTepuHapuu. lIpenapatel u3
POCSIHKA 00JIaJal0T OTXapKHUBAIOIIUM CBOMCTBOM, MO3TOMY HX HPUMEHSIOT IpPH
Kalllle ¥ MPOCTYJie, a TAK)KE KaK MOUYETOHHOE, OAKTEPULIMIHOE U KapOIOHUKAIOIIEe
cpeactBo. IlpemapaTbl W3 KUPSHKU T[OKa3aHbl MPHU Kalle H MOPOCTYIHBIX
3a0oneBanusix. BenepuHa Myxon0BKa BBIpAIMBAETCS B  OCHOBHOM, Kak
JNEKOPATUBHOE PACTEHHE, HO TAKXKE BO3MOXKHO HCIIOJIB30BAaHHE €€ B MEIHULMHCKHUX
LETSAX.

B Hacrosimee Bpemsi CyIIECTBYET Yyrpo3a HUCYE3HOBEHUS HACEKOMOSIHBIX
pacTeHuid. DTOMY CHOCOOCTBYIOT COKpAllleHUE UX MECT OOMTaHMi, OCyIlIEHUE ITOYB
JUTSL CEJIBCKOXO3SIMCTBEHHBIX HYK]T M 9PO3Hsl, & HK3MEHEHUE B HCIOJIb30BAHUH 3€MEIIb
OTKPBIBAIOT JOCTYIl HA JIaHHBIE TEPPUTOPUHU 3aHOCHBIX PACTEHU. DTU PACTEHUS
HaxoJATCA B OIMIACHOCTHU U U3-3a UX cOopa asist Toprosiu. [ouBbl, HA KOTOPBIX PacTyT
pacTeHus: MaJOTUIOAOPOIHBIE, TO3TOMY MX YacTO MCHOJIb3YIOT ISl BbIIaca CKOTa,
IIPEABAPUTENIBHO OCYIIMB MX. B CBSI3M C yrpo30il HCYE3HOBEHHSI MHOTME PACTEHUS
3aHeceHbl B KpacHyro KHUry. Bewepuna - Myxol06Kka pacTeT B pallOHE, pagnyCcoM
Menee 100 muiab BOKpYr ropoja YUJIMUHITOH B aMepukaHCcKoM mmTtate CeBepHas
Kaposnuna ( Puc.5). Benepuna myxonoBka yuciautcs B npunokenuu 11 Konseniyn
«O MexayHapOoIHOM TOProBje BUIAMU AUKOU (hayHbI U (PIIOPHI, HAXOIAIUMHUCS TIO]T
YIpO30i HMCUE3HOBEHMS'", a TAKXKE 3aHECEHa B KPACHYI0 KHHUTY MeXIyHapOJHOIro
COI03a OXpaHbl IPUPOASI [7].

Ha tepputopun YensOuHckoil o00JacTH MpoW3pacTalOT BHUbI, 3aHECCHHBIC B
Kpacnyto kuury Yensbunckoit obnactu. K HumM otHocutcs Pocsinka awenutickas,
KOTOpasi BcTpeuaerca B MIbMEHCKOM 3alOBEAHHMKE, B OKPECTHOCTSX 03epa

3topatkysb, B TpouiikoMm 3akazHuke, Ha o3epe Kykaii m BOMm3u mocenka Huxuuii
6



ATnsaH (TeppuTopus, TOAUMHEHHas T. Muaccy), y cena Anadyra (KpacHoapmeiickuii
paition) (Puc.6) [1,4]. JKupsinka obwiknosennass OTMEYEHA B TpeX IIyHKTaX Ha
BOCTOYHOM Makpockione Oxxnoro Ypana: Ha 6010Tax 3anaaHee ceia Y CTUHOBO U Y
nocenka HwkHuil ATisH (Teppuropus, NMOTYMHEHHas T. Mwuaccy), Mo mpaBoOMy

Oepery peku lllapteivka, BOM3H ee BriafieHus B peku Yii (Yiickuit paiion) ( Puc.7)

[1,4].
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Pucynok 5. o Pucynok 6. Pucynok 1.

Cneunamuctel - Ouonoru YensOMHCKON 00J1aCTH CIIOCOOCTBYIOT BBISIBICHHUIO U
YCTAaHOBJICHUIO MECT OOWTaHus 3TUX penkux pacteHuid. B 2007 r. skcnenunus (B
COCTaBe KOTOpPOW ObUIM y4deHble MIIBMEHCKOrO rocyJlapCTBEHHOTO 3alOBEAHUKA
(Munacc) - Jlapuca CHutbko, ¢akylibTeTa 3KOJOTUM W boTaHMYecKoro caja
YensaOuHCKOTO TOCYyAapCTBEHHOro YyHHMBepcutera - Bepa Mepkep, Poccuiickoro
roCy1apCTBEHHOI0 mnejarormyeckoro yHuepcureta um. A. M. T'epuena - Jluous
Ps3anoBa), paborana Ha TeppuTopun Mmuacckoro, 37aTOYCTOBCKOTO TOPOJCKUX
OKpyroB M Aprasmickoro parioHa YemssOmHckol o0nacTu. BoTaHWMKM 3KCIETULIAH
oOHapyxujim MectooOuTaHuss 32 BHJIOB pAaCTEHUWA, B TOM YHCIE POCSIHKU
aHTIIMKCKOM, 3aHeceHHbIX B KpacHyro kaury Yensounckoit obnactu [6]. [lomoOHbIe
Meporpusitusi B YensOWHCKOM 00JacTU OCYIIECTBISIIOTCS TIPU  TOAJIEPIKKE
PETHOHAIBHBIX BIACTEM.

2. CoOcTBeHHbBIE HCCJIETOBAHUS

B utone 2018 1. MbI ¢ poaUTEISIMU TOCETUIIN 00J10TO Yy TTocenka HwkHuit ATisiH
CO CTOPOHBI TAIBKOBOTO 3aBOJIa C IIEJIbI0 OOHAPYKEHUS POCSHKHU WM KUPSHKH,
OJIHAKO B CBSI3U C 3aTPYAHEHHBIM JIOCTYIIOM K OOJIOTUCTON MECTHOCTU 3TU PACTCHUS

HaM OOHapyxuTh He yaanock (Puc.8,9). [1,4].



Pucynok 8. Pucynok 9.
Ho MBI cMorim mocmoTpeTh ATH pacTeHuss B repOapum  UemssOMHCKOTO
['ocynapcTBeHHOro yHHBepcuTeTa. Tam HaXOJsATCS TPU BHJIa POCSHKH M OJIUH BUJ

xupsHku.(Puc.10,11).

Pucynox 10. Pucynox 11.

2.1. BpipamuBaHue B JOMAIIHUX YCJIOBHUSIX
BMmecte ¢ poauTensiMu s BBIPAIIMBAKO JIOMAa POCSHKY KalCKyl, BEHEPUHY
MYXOJIOBKY M KHPSIHKY OOBIKHOBEHHYIO. VICITONB3yI0 JUIsl CBOMX XHUIIHBIX PACTCHHMA
KUCIIYI0 TOYBY, CMEIIAHHYI0 C KPYIHO3EPHHUCTHIM II€CKOM HWJIA TEPIUTOM IJIs
Jaydmero ApeHaxa. Kuciablid rpyHT Mbl IpHOOpeNld B Mara3mHax il CaJoBOOB.
HacexoMosiiHble pacTeHMs s BBIpAIMBAIO B TOPIIKAX, MOMEIICHHBIX B aKBapUyM.
[Ipu monMBe WCHOJIB3YI0 OYMINEHHYIO BOJIy 0O€3 xjopa (JIydile BCEro MoJ0MaeT
JOKJIEBasl, HO 51 UCIOJIb3YI0 OTCTOSIHHYIO BOAY). PacTeHust Hy»)aaroTcs B OOMIBHOM
noymmBe (1 - 3 cM BoaBl HEOOXOIUMO OCTABJISATH B MOJOHE). PacTeHus moiamBaroTcs
TOJIbKO 4Yepe3 MOJJI0OH, TaK KaK OHW HE IMEPEHOCHT TOMAaJaHus BOJbI Ha JIUCThS H
MOTYT TOTrHOHYTh. PacTeHus mydie pa3MmeniaTh Ha BOCTOYHOW WJIM 3amajHOM
CTOPOHE ¢ YMEPEHHOM OCBEIIEHHOCTRIO [3].
2.2. JloManrHuii IKCIEPUMEHT - U3yYeHHe PAllHOHA
HACEKOMOSI/IHBIX PACTeHHi B IOMAIIIHUX YCJIOBHUAX
MbI ¢ MaMOIl pelInid MPOBECTH IKCHEPUMEHT IO UCCICTOBAHUIO PEAKIIUU ITUX

pacTeHUl Ha pa3lMYHbIE BUABI MULIU. JKCIEPUMEHT MPOBOJUIICS B MEPHOJ C UIOHS
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no aBryct 2018 roma. Mbl uccieoBain peaklyio paCTEHUN Ha COJIEHYIO U CIIAJKYIO
BOJy, @ TAKXKE Ha UBBIX WM HEKHUBBIX HACEKOMBIX M HAOJIIOJIaIM IPOLIECC MUTAHUS
KaXXIO0T0 U3 pacTeHUU. Pe3ynbTaThl SKCIIEpUMEHTA MbI 3aIICHIBAIN B OJIOKHOT.
Kupsinka. Onvim Nel (¢ 6000npo8ooHot 600011). Mbl KallHyJIU Ha KaXKbIM JIUCT
KUPSHKU 0OBIYHYIO BOIy, uepe3 1 wac 40 muH karuis ucuesna ( Puc. 12). Onvim No2
(¢ noodcrawennou 6oodoti). KanHynu Ha JUCT pacTBOP CIAJKOW BOZbI, IPUMEPHO
yepe3 1 yac karwist ciajakoit Boasl ucuesia (Puc.13). Onvim Ne 3 (¢ conenoit 6000ii).
PacTBop coseHoi BoAbl KamHyJIM Ha JIHCT, COJIEHas BojJa ucyesna depe3 4 yaca 15
MuH (Puc.14). Mpl npeanonoxuin, 4ro >KUpsSHKa MOXKET MUTAThCS CIAaJKON BOJIOM,
anbo Boaa ucnapuiack. Ho mocine mpoBeJEHHOIO ¢ BOJOW 3KCIEPUMEHTA JIUCThS
pacTeHHs Havalu COXHYTh, U HaM MPHIIJIOCh NEpecaanTh pacTeHrue B Ooyiee HU3KUN
TOPILOK U MPUOCTAHOBUTH FKCIIEPUMEHT JI0 BBI3IOPOBJICHUS pacTeHus. Bunumo Bona
MPOCTO HMCTAPWIIACh U TOTAalaHue BOJBI Ha JIUCThS KUPSHKH MOXET MPUBECTH K €€
rudenu. Onvim Ne 4 (¢ neorcusbim Hacekomvim). Mbl HalIM MOTUOIIYI0O MyXYy H
MOJIOKUJIN €€ Ha JIUCT KUPAHKU. CIyCTsl CeMb JHEW HUKAKMX U3MEHEHUN C MyXOH He
MPOU30MII0, MyXy yOpamu. MBI NpeAnoyoXWIM, YTO MyXa SBISETCS CIHUIIKOM
KPYIHBIM IS )KUPSIHKYM HACEKOMBIM U MOJIOKUIIM Ha JIUCT 00Jiee MEJIKOE HaCEKOMOE.
Coycrs 7 nHeE C HAaceKOMBbIM TAaKK€ HE MPOU3OLLIO HUKAKAX HW3MEHEHHM.
CrnemoBaTelbHO - KUPSHKA HE MUTACTCS HEXKUBBIMU HacekoMbiMH (Puc 15). Onwvim
Ne 5 (c orcusbim Hacexomwvim). Mbl moiiMalin MypaBbsi U MOACATWIM €T0 Ha JIUCT
pacTeHusi, MypaBed K JIUCTY KUPSHKM HE MPWIHI. 3aTeM Mbl nocaauiu Oosee
MEJIKOE HACEKOMOE, KOTOPOE MPUIIUIUIO K JIUCTY >KUpSHKU. [Ipu 3TOM JHCT o kpasm
HEMHOT0 cBepHyJics. [Ipunumniiee HacekoMoe OK0JI0 1,5 4acoB 0CcTaBaoCh )KUBBIM U
MBITAJIOCh OCBOOOANTHCS, HO TOTOM TIoru6110. [IpuMepHo Yepes 2 HeAenu HaceKoMoe
ucye3no. Mbl crenanu BBIBOJ - JKUPSHKA MOXKET OXOTHUTBHCS TOJIBKO Ha JKUBBIX
MEJKUX HACEKOMBIX THIIA MOIIEK, 0oJjiee KpymHbIC M CUIIbHBIE HACEKOMBIE CBOOOIHO

nzberarot rudenu ( Puc. 16).



i

Pucynok 12. Pucynok 13. Pucynok 14.  Pucynok 15. Pucynok 16.

Pocsinka. Onwim Ne [ (c 6000npoodHoli 6000t). YUUTbIBas TyOUTEIHHOE
BO3JICCTBHE BOJIbI Ha KUPSHKY, HA POCSHKY MbI KaraJld M0 OJHOM Karuie Kaxioro
pacTBOpa BOJBI OJMH pa3 B Henmenmto. Peakiuu mucTheB pocsHKH He Obl0. Boma He
ucye3ana ¢ JUCTa HECKOJbKO JHeW rmoka He ucnapuiachk (Puc 17). Oneim No2 (c
noociawenHot 6oooti). Peakiun He OBUTO, BOJA WCYE3a Yepe3 HECKOJIbKO JTHEH
(Puc. 18). Onvim Ne 3 (¢ conenoii 600otii). Peakiuu He ObLIO, BOJA HMCYe3Ia depes
HECKOJbKO pAHeil. CremoBaTenbHO - POCSHKA HE pearupyer Ha BOJYy, BHE
3aBHCHMOCTH OT ee coctaBa (Puc.19). Onwvim Ne4 (¢ nesrcusvim nacexomoim). Ha muct
POCSIHKA TIOJIOKHJIM HEXKHUBOE MEJIIKOE HAaceKOMOE€, OHO TMPUIIHUILIO, BOJIOCKH
o0OJIenuIN HaceKOMOe, HO JINCTOYEK He CBEepHYJIcs. Peakius Ha HEKUBOE HACEKOMOE
ObUTa He MoHOM. PocsiHka He muTaeTcs HeXHMBBIMU HacekoMbiMu (Puc.20). Onvim
No5 (¢ orcusbim Hacekomwbim). Ha kpait 1ucTa pOCSHKHM MbI MOCAIMIA MEJIKYIO MYIIIKY.
Hacekomoe npmMInmo K BOJOCKAaM POCSHKH M JIUCT POCSHKH Hadajdl MEIJICHHO
3arubaTthcs, 3TO mpou3onuio npumepHo B TedeHue 30 mmuyTt. Crmycts 1 dac
HAaCEKOMOE TIEPeCcTaio IBUTaThCA, a UCUE3JIO C JIUCTA CIYCTs JABe Heaenu. B mepuon
HaOJIO/IEHUST 3a pPacTEHWEM, OHO CaMO IMOWMaJl0 JKUBOE HACEKOMOE, KOTOpOe
MPWINILIO HE HAa Kpal, a Ha CepeMHy JIUCTA, U JIUCT POCSHKU 3arHyJicsi MOTojaM, h

MBI Ha6JIIOJIaJ'II/I Ooiee SIBHYIO PCAKIHIO JIMCTA IIPU ITOIIaJaHWK Ha HETO HACCKOMOI'O

(Puc.21).

Y |
Pucynox 17.  Pucynox 18. Pucynox 19.  Pucynok 20. Pucynok 21.
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Benepuna MmyxosioBka. B Xxole sKkcrnepuMeHTa, Mbl Kanajd Ha BEHEPUHY
MYXOJIOBKY MO OJHOM Karuie KakJI0ro pacTBOpa BOJIbI OJIUH pa3 B HEJENIO, TAKXKE KaK
Ha pocaHKy. Onvim Nel (¢ 600onpo6odnotli odou). Peakuys NUCTHEB HA OOBIYHYIO
BOIly He ObLI0. Boja He mcuesana ¢ nmucTa Heckoibko auer (Puc. 22). Onwim Ne2 (c
noociawenHol 600oti). Peakiny HeT, BoJia Hcuesiia yepe3 HeCKoJIbKo aHei (Puc. 23).
Onvim Ne3 (c conenou 6oootl). Peakiiuu HET, BoJIa UCYE3Jla YEPE3 HECKOJIbKO JTHEH.
Takum oOpa3zoM, MOXKHO C/€JIaTh BBIBOJI, YTO BEHEpHHA MYXOJIOBKA HE pearupyer Ha
BOAY, BHE 3aBUCUMOCTH OT ee cocraBa (Puc. 24). Onweim Ned (¢ muedrcusvim
Hacekomuim). Ha nonu nucTta TMOJOXKWIM HEXUBYIO Myxy. Jlomu nucra He
3aXJIOMHYJIUCh. 3yOOUMCTKOW OCTOPOXKHO 3a/Iefd BOJIOCKHM, TOCJIE Yero JIHUCT
BEHEPUHON MYXOJIOBKHM 3axJjomnHyJics. Ha ciaegyromuil 1eHb 101U JIUCTa OTKPBUIKCH,
BHYTPH HaxoJwiach HexuBas wmyxa. CreoBaTellbHO, pPACTEHHE HE IHUTACTCS
HEXXHMBBIMA HacekoMbiMH (Puc. 25). Oneim NS (¢ owcuevim nacekomvim). s
AKCIIEPUMEHTA JKUBYIO MYXY IMOJIOKWINA Ha JOJIU JINCTAa BEHEPUHOU MYXOJIOBKH, JIUCT
3aXJIOMHYJCS. B TeueHue 5 4acoB J0JIM JIMCTa MOCTETNEHHO CKUMAIUChH IO MOJTHOTO
IJIOTHOTO TMPUJIETAHUSI KpaeB, MPU ITOM CaMH JOJM HEMHOTO BOTHYJUCh BHYTPb.
Myxa aBurajgach Takke€ B Te€Ye€HHE S5 4dacoB. J[OJM JIMCThEB OTKPBUIMCH udepe3 47
IHEH, BHYTPU OCTaJIMCh HeOoabplme yactu Hacekomoro (Puc. 26). JlnurenbHOCTD
MpoIecca MOXKHO OOBSACHUTH OOJIBIIUM Pa3MEPOM MYXH MO CPaBHEHUIO C JIUCTOM.
OcraBimecs: 4aCTh HACEKOMOT'O OCTAJIMCh BUMMO B CBSI3U C TEM, YTO MYXOJIOBKa HE
MOXET TEepPEeBAPUTh BEPXHHUE >KECTKHE TMOKPOBBI HACEKOMOro. TakuM 00pa3om,
CJIMIIIKOM OOJIBIITNE HACEKOMbIE XOTh U MOTYT CTaTh JOOBIYEH pacTeHus, HO OHHU
OyIyT TpyJHO M JOJTO MepeBapuBaThcs. B mporiecce Habm0IeHNs 32 pACTEHUEM MBI
OOHApPYKUJTH, YTO HACEKOMBIE 3HAYUTEIIHLHO MEJIbUe MyXH CBOOOIHO MOTYT CaIUThCS
Ha JIUCTHS, JakKe HaXOIUTCS BHYTPH JOJEH JINCTA, IPU STOM PEAKIIMU PACTEHUS HE
MPOUCXOIUT. MBI TIPEAIOIOKUIIU, UTO BEHEPHHA MYXOJOBKA OXOTUTHCS TOJBKO Ha
HAaCEKOMBIX CPEJIHUX Pa3MEpPOB.

Takum 00pa3oM B mpoIecce HKCIEPUMEHTAa MbI OOHAPYKWIH, UTO POCAHKA
SBJsieTCS 0o0Jie€ aKTUBHBIM XHUIMHUKOM, TaK KaK Ha €€ JIUCThSIX MPUIUTAIIO

HauOoJbIIEe KOJUYECTBO HACEKOMBIX pa3HbIX pasMCcpoOB, B TOM HYHCIIC MOIICK,
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KOMapoB, HEOONBIINX MyX. B TO ke BpeMsl Ha Jcupanke KOIMYECTBO HACEKOMBIX
MPaKTUYECKU HE OBLIO, T0JU 8EHEPUHOU MYX0108KU TAKKE B OCHOBHOM OCTAaBAJIHCh
OTKPBITBIMH. DTO 3aBUCEIO OT pa3MepoB M00bIYM ATHX pacteHuid. [lo Hammm
HaOMIOACHUSAM JKHUpSHKA MOXET IMOoWMaTh TOJBKO MEJNKUX U Oosee ciabbIx
HACEKOMBIX, a BEHEPHMHA MYXOJOBKa HA00OpPOT - TOJNBKO 0OO0Nee KpPYMHBIX.
CrnenoBatenbHO, JKUPSIHKE U BEHEPUHOM MYXOJIOBKE TPY/IHEE OXOTUTHCS U MUTATHCS.
XHWIIHbIE PACTEHHUS] HE NUTAIOTCS HEXKWBBIMM HACEKOMBIMM M BOAOW, TOJBKO B
OTHOIIEHHUH KUPSHKHA MOXKHO MPEINOJIOKUTh BO3MOKHOCTh MUTAHUS MOJICIAIICHHON
BOojJioi. B pesynbrare SKCIEpMMEHTa, Mbl cCaMH YBHJAEIM W TOHAOIIONamu 3a
IIPOLIECCOM OXOTBI XMIIHBIX PACTEHUN U NPOAHAIU3UPOBAIA UX PEAKIUIO HA PAa3HbIC
BUJIbI TIUIIU. Pe3ynbTaThl SKCIepuMeHTHl MbI 3aHeciu B Tabnuiry Nel (IIpunoskenue

1, TaGnuma 1).

Pucynok 22. Pucynok 23.  Pucynok 24.  Pucynoxk 25. Pucynox 26.

Pe3yabTarthl U MX 00CyKACHHE

Kak BBIACHWIOCH, B IIPUPOJE CYLIECTBYET MHOXECTBO BHJIOB HACEKOMOSIHBIX
pactenuii. OHM OOMTAIOT HA BCEX KOHTUHEHTAX HaIlel ranere. Berpevatores onu u
Ha TeppuTopun YenssOMHCKOM o0nacTh. OTH pACTEHHs] MOTYT BBIPACTATH 1O
IIOJIyMETPA BBICOTOM M OXOTUTCSA HE TOJIBKO HAa HACEKOMBIX, HO M Ha JATYLIEK U
IpbI3yHOB. [InOTOsSIHBIE pacTEHHs MOTYT Nak€ HE MMETh KOPHEBOM CHCTEMBI, KaK
IIy3bIPYaTKa, @ Y HEKOTOPBIX — HAIIPOTUB, JJI OXOTHI CIY’KAT HE JINCThS, & KOPHHU.
XWIHBIE PACTEHUS UCIIOIB3YIOT Pa3HbIC THUIIBI JIOBYLIEK B 3aBUCUMOCTH OT CBOETO
CTPOEHUS, Cpellbl OOMTaHUS U BUJIOB H0OBIYM, HA KOTOPYIO OHM 0XoTATca. Ho Takoi
Croco0 MUTAHMS SBISETCH GbIHYIH#cOeHHbIM. OHU OXOTSATCS B IIEJIAX BOCIOJHEHUS
HEJOCTaTKa MUTATEIbHBIX BEIIECTB, B OCHOBHOM a30Ta, MOCKOJbKY OOMTAaIOT Ha

O6€IIH6HHBIX II04YBax, KOTOpBIC HE COACPIKAT AOCTATOYHOIO  KOJIHUYCCTBA
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MHUKpPORJIEMEHTOB [UJII POCTa M pa3BUTUS pacTeHuil. Vcnonb3oBaHue JOBYyIIEK
ABJISIETCST TPU 3TOM HauOolsiee TMPOCTHIM CIOCOOOM OXOThl. MHOTHE BHJIbI
HAaCEKOMOSITHBIX PACTEHUN HAXOIATCS Ha TPAHU BBIMUPAHUS H3-32 CYpPOBBIX YCIOBHIMA
cpenbl OOWUTaHUA U JEATETLHOCTH YENOBEKAa, W 3aHECEHbl B KpacHYI KHUTY.
HenonpaBuMelil yiiep0d pacTeHUSIM HAHOCAT JIFOJAH, KOTOPBIE 3aHUMAIOTCA HX
HE3aKOHHOW mpogaxeil. OMHUM U3 COCOOOB COXPAHEHUs 3THX PACTEHUM SBIIAECTCS
UX pa3MHOXXEHHME U BbIpalllUBaHWE B OOTAaHUYECKUX CaJaX, KOMMEPUYECKHX
MMUTOMHHUKAX W JOMAalIHUX YyCIOBUsX. HeoleHuMblid BKJIaJ B COXpPAHEHHE ITHUX
pacTeHHid BHOCAT Yuye€Hble OHOJIOTH, KOTOpbIE CHOCOOCTBYIOT BBISBICHUIO M|
YCTaHOBJICHUIO MECT OOWUTaHUS ITHX PEIKuX pacteHuid. Takas paboTa Bemercs U B
UensiOunckoit  obOsact. Mbl  cocTaBWIM  TaOJUIly, TJI€ CHUCTEMaTU3UPOBAIIU
NOJIyYeHHbIE HaMU B TIpOIECCe HAOMIOJEHUS U DKCIEpUMEHTa CBEAEHUs 00
0COOEHHOCTSIX MUTAHMSI KUPSIHKH, POCSHKA U BEHEpHHOW MyxoioBku (Tabmuma 1).
CoOpannyto uH(pOpMAIMIO MOKHO HCIIOJh30BaTh B KaueCTBE y4eOHOro maTepuania
IIpU [IPOBEJIEHUHU YPOKOB 110 OMOJIOTHH.
3akiroueHue

1) B mporecce paboThl MHOIO ObUIM W3Y4YEHBI TaKU€ BUIbI HACEKOMOSTHBIX
pacTeHul, Kak pOCSHKa, KUPSHKA M BEHEPHHA MYXOJIOBKA: MECTa MX OOWTaHMS,
O0COOEHHOCTH CTPOEHUS, 3HAYEHUE B MIPUPOJIE, BOZMOKHOCTH UCTIOIb30BAHUS B OBITY.
OHU MOTYT YHHUYTOXAaTh HACEKOMBIX B JKWJIBIX IOMEIICHUSX W HMCIOJIb30BATHCS B
MEIUIIMHCKUX LEJISIX.

2) S Ha nmpakTHUKE TIO3HAKOMHUJICS C OCOOCHHOCTSIMH  BBIpAIMBAHUS
HAaCEKOMOSITHBIX PACTEHHI B JOMAIIHUX YCIOBUSIX.

3) B pesynbraTe NpOBEICHHOIO SKCIEPHUMEHTAa HAMH OBUIO YCTAaHOBJICHO, YTO
pOCSIHKa M BEHEpUHA MYXOJIOBKA HE pearupyroT Ha Kaljid BOAbL, B TOM YHUCIE
COJICHOM M CJIAJIKOM, HE MHUTAIOTCS HEKUBBIMM HaceKOMBIMHU. M3-3a ocoOeHHOCTEN
JIOBYIIKH >KMPSHKA OXOTUTCS TOJIBKO HA OYE€Hb MEJIKMX MOIIEK, BEHEPHUHA MYXOJIOBKa
- Ha Ooyee KPYMHBIX MYX, @ POCSHKAa MOKET 3aMaHUBaTh OOJbIIEE KOJIMYECTBO
HAaCEKOMBIX KaK MEJIKMX TaK M CPeAHUX Pa3MEpoB, B CBA3M C YEM MMEET MUILEBOE

NpeuMyImIicCTBO I10 CPAaBHCHHUIO C OCTAJIbHBIMH HCCIICAYCMbIMHU PACTCHUAMMU.
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Pe3ynbrarhl 3KCIEpUMEHTa CUCTEMATHU3UpOBaiM B Buje Tabmuibl. CoOpaHHYIO

I/IH(bOpMaHI/II-O MOXHO HCIIOJIB30BaThb B KadCCTBC yqe6Hor0 Marcpuajia IIpH

MIPOBENCHUH YPOKOB o Ouostoruu (Tadmmma Ne 1).

Taoaunna 1.

PeaKHl/lﬂ HAaCCeKOMOAIAHbIX paCTeHl/Iﬁ Ha pasdbi€ BUABI ITUIH

Bua numm
HaumenoBanue
Couaenas | Cnaakas Hexusoe Kusoe
pacTeHus BOJA
BOJAa BOJAa HaCeKOMO¢€ HaCCKOMO¢€
AKupsinka Her Her Bosmoxno | Her peakunn Ectp
peaKiuu | peakiuu eCThb peakius Ha
peaxkuus MEJIKHX
HAaCCKOMBIX,
MYIIIEK
Pocsanka Her Hert Her Peakmus nHenoaHast, Ectb
peaKkuuu | peaKuu peakuuu BOJIOCKHM PEarupyroT, | peakuus Ha
HO JIMCT HE MEIIKUX U
CBEpHYJICH, CpPEeIHHX
TiepeBapuBaHUsl HE HaCEKOMBIX,
MPOUCXO/UT. MYIIEK, MYX,
KOMapoB.
Benepuna Her Her Her Peaknusa tonsko npu | Ectb
MYX0J10BKA peakuuu | peakiuu peakumn JIOTIOJTHUTEIILHOM peakuus Ha
CTUMYJIMPOBAaHUHU HaCEKOMBIX
YYBCTBUTEJIbHBIX CpPeIHMX
BOJIOCKOB, OJIHAKO, pa3MepoB,
TiepeBapuBaHUsl HE MyX.
MPOUCXOIUT.
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