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1. O6mue nonoxeHust
Dxenepr — [ocysapcTBenHoe HayyHoe yupexjeHue «VIHCTHTYT TeHeTHKH H
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Wcnonuutens — MUHHCTEPCTBO MPUPO/IHBIX PECYPCOB H OXPaHBI OKPYKatoIIeH
cpensbl Pecriy6anku benapycs
[eab SKCNEPTHIBI — MONyHEHHE Pa3pelliens Ha BBICBOOONIeHHE HEMaTOreHHbIX
PEHHO-MH)KEHEPHbIX ~ OpraHu3MOB  (TpaHcreHubx — GopM  Kapropens) B
OKPYXAIOILIYIO CPeTy A1 CTIbITAHUH.
O0beKT KCNepPTH3bI — TpaHcreHHsie (HOpMbl KapTodesns €O BCTPOCHHBIMH
reHaMy aHTUMHKPOOHBIX MENTH/O0B LIEKPOIMH-METUTTUHOBOIO THIIA

OcHoBaHHe 1151 NPoBeAcHHs YKenepTH3bl — 1orosop Ne 8 or 24 mapra 2017 .




HcnonuuTeneM, Ha OCHOBAaHUU MPEJCTABICHHON 3aka3unukoM HMHG(OpMaLuu
00 OLIEHKE pHCKa O BO3MOXHBIX BpPEIHBIX BO3JECHUCTBUSAX TE€HHO-WHXKEHEPHBIX
OpraHM3MOB Ha 3/I0POBBE YEJIOBEKA M OKPYXKAIOLIYI0 Cpeay, a TakKe O Mepax Io
IpeIyNpexRICHUI0 TAKOTO prcka (0hopMIEHHYIO B cCOOTBeTCTBHH ¢ [Iprinokennem
2 k «llonoxxeHnio O TOPSAKE TMPOBEACHUS TOCYJAPCTBEHHOM HKCIEPTU3BI
0€30MacHOCTH TE€HHO-UH)KEHEPHBIX OPraHu3MOB U HPUMEPHBIX  YCIOBUSX
JIOTOBOPOB,  3aKIIOYaeMbIX UL €€  MPOBEACHUSA»),  PYKOBOICTBYSICH
[TocranoBnennem CoBeta MunuctpoB Pecnyonuku benapycs ot 8.09.2006
Nel160 «O6 yTBepKAEHHUH MOJOKEHUN O MOPSIKE MPOBEICHUS TOCYAAPCTBEHHON
OKCIEPTU3bl OE30MACHOCTH TEHHO-MH)KEHEPHBIX OpPTraHU3MOB M IMPUMEPHBIX
YCIIOBUSIX JIOTOBOPOB, 3aKJIIOYAEMbIX JIJISl €€ MPOBEACHUSA, U BbIIa4M pa3perieHnui
Ha BBICBOOOXJCHHE HEMATOTCHHBIX T'€HHO-WH)XCHEPHBIX OPraHu3MOB B
OKPYXKAIOLIYI0 Cpely Juii TPOBEACHUS  WCHbITaHUW»[1l], MeTommyeckux
pexomenaauuii [2, 3], KOHCEHCYCHOTO AOKyMeHTa OpraHu3aiuu 5KOHOMUYECKOTO
COTPYJIHUYECTBA W pa3BUTHA 1Mo Owosiormum poja Solanum [4], pykoBoactBa u
OaHHBIX MexaHu3ma MocpeanudectBa 1o OuobezomacHoctu BCH [5, 6],
IPOBEIEHAa »JKcrnepTu3a OnoOEe30macHOCTH TMpU  TEPBOM  BBICBOOOKIECHUU B
OKpPYXKaIOIYyI0 cpeay JUlsl NPOBEICHHUS HUCHBITAHUN 3asBICHHOIO 3aKa3uhKOM
00BEKTa IKCTIEPTHU3HI.

2. MeTonoJiorusi MpoBeJAeHUs] OLEHKH PHCKOB TPAHCTeHHBIX (opMm
KapTodesisi O BCTPOEHHbIMH I'eHAMH AHTUMHMKPOOHBIX MENTH/I0B IEeKPONUH-
MEJIMTTHHOBOIO THIIA

[IpoBeneHne OLEHKM PHUCKOB TpaHCreHHbIX (opMm Kaptodens co
BCTPOCHHBIMM TE€HAMU AHTUMHUKPOOHBIX TMENTHIIOB IEKPOTHUH-MEITUTTUHOBOTO
TUINa TPOBOAWIOCH HAa OCHOBAaHMM JIaHHBIX 3aka3uMka 00 OIEHKEe pHCKa
BO3MOXKHBIX BPEIIHBIX BO3/ICHCTBUI M€HHO-WHKEHEPHBIX OPraHU3MOB Ha 3/10POBbE
YeJIOBEKa U OKPYKAIOIIYIO Cpefly, a TaKKe O Mepax IO MPeaynpexACHUI0 TaKOro
pucka (manee Jlocee) B coorBercTBUU C Ilpunoxenuem 2 k «llonoxenuto o

MOPSIIKE TIPOBENICHUSI TOCYMAPCTBEHHOW OKCIEPTU3bl 0€30MacCHOCTH TEeHHO-
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WHXKEHEPHBIX OPTaHU3MOB U MIPUMEPHBIX YCIOBUSIX JOTOBOPOB, 3aKIOUYAEMbBIX JIJIs
ee nmposexeHus» [1].

BoisiBiieHHEe MOTEHUUAIBHBIX PHUCKOB, CBSI3aHHBIX C BBICBOOOXKICHHEM
TPaHCTEHHBIX (HOPM KapToQessi TPOBOAMIOCH B KOHTEKCTE PUCKOB, BHI3BIBAEMBIX
HeMOoIU(UIIMPOBAaHHBIM perunueHToM (KapTodenem Solanum tuberosum). Ilpu
TOM TPUHUMAJICS BO BHHMMaHHE MaclTad BBICBOOOXKACHUS (OTpaHUYCHHBIC
MOJIEBbIE WCHBITAHUSI) NPUHUMAIONIASA Cpela IEePBOTO BBICBOOOXKICHUS, U
BEPOSITHBIC TNOTEHUMAJbHBIE NPUHUMAIOIIUE CPENbl, B KOTOPBIX ILIAHUPYETCS
BBICBOOOXKICHUE.

MeTo10510THsI OLIEHKH PUCKA BKIIIOYAJIA:

Otan 1. BeisiBiaeHue JIOOBIX HOBBIX T€HOTHUIIUYECKUX U (PEHOTHITHMUECKUX
XapaKTePUCTHUK, CBSI3aHHBIX C TEHETHUYECKH MOIU(DUIIMPOBAHHBIM OPTraHU3MOM
('MO), koTopele MOTyT OKa3aTh HEOJArompusITHOS BO3JCHCTBHE  Ha
OWoJOTHYeCKoe pa3HOOOpa3ue B BEPOATHOM TMOTEHIMAIBHON MNPUHUMAIOIICH
Cpejie, C YYETOM TaKKe PUCKOB ISl 3/I0POBbs YEJIOBEKA.

Otan 2. OneHKa CTENEeHU BEPOSITHOCTU (HaKTHUYECKOTO BO3HUKHOBEHHUS
TaKuX HEOJIArOMPUSTHBIX TMOCIEICTBUN C Yy4€TOM HWHTEHCUBHOCTH U XapakTepa
Bo3elcTBUS ' MO Ha BEpOsSTHYIO TOTEHIIMAIBHYIO TPUHUMAIOIIYIO CPEy.

Ortan 3. OueHka MmociaeJCTBUI B TOM Cllydae, €CiIi TaKoe HeOIaronpusTHOE
BO3J/ICHCTBUE IEUCTBUTEIBLHO OYI€T UMETh MECTO.

Dtanbl 2 1 3 MPOBENECHBI OJTHOBPEMEHHO.

Oran 4. OneHka COBOKYIIHOIO pHCKa, BbI3biBaecMoro I'MO, Ha ocHOBe
OLICHKH  BEPOATHOCTHM  BO3HHKHOBEHHMS M  TIOCIIEACTBUM  BBISBICHHOIO
HEOJIaronpHUsITHOTO BO3JCHCTBHUSL.

Ortan 5. BplHeceHHE pPEKOMEHJAUWH OTHOCHUTEIIBHO TOIO, SIBJISIOTCS JIU
PUCKU TpPUEMJIEMBIMU WJIH PETYIUPYEMbIMH, BKJIIOYAs, €CIM 3TO HEO0OXOIUMO,
ONPEEIICHUE CTPATETUN U1 PETYIUPOBAHUS TAKUX PUCKOB.

Ha nepBom »Tamne BBIIABUTAINCH TMIOTE3bl B OTHOUIEHWH IMOTEHIMAIBHBIX
puckoB I'MO, Hay4yHO-IIOCTOBEpHBIE CLEHAPUM pEaJU3alHMH PUCKOB, a TaKKe

ONpENENsUIUCh MyTH IudpepeHanuu pucka u BpeqHoro BozaeicTeus. C 1esbio



YCTaHOBJICHMSI, KaKuU€ HOBble xapakTepucTuku ['MO Moryt crath HpUYMHON
HEONMaronpusTHOrO  BO3JACHCTBUS  NpU  B3aMMOJICHCTBHM C  BEpOSITHOM
NOTEHIIMAIBHON MPUHUMAIONIEH cpelioi (YCTaHOBIEHHE SKOJOTUYECKOr0 PUCKA) U
KAKHE HOBBIC XAPAKTEPUCTUKU MOTYT IPEACTABIATh PUCK IS 310POBbS YEJIOBEKA
OblIa mpoaHanu3upoBaHa MH(opmanus, npeacrapieHHas B Jlocke. Mudopmanus
Kacaercss OCOOEHHOCTEH  BEKTOpa, BCTPaMBAaE€MbIX  MOCIEIO0BATEIHHOCTEH,
0CcOOCHHOCTEH opranu3ma-perunuenta (Solanum tuberosum), I'MO. IIporenen
CPABHUTEJIbHBIA aHAIM3 TEHOTUIMYECKUX M (PEHOTUIMHUYECKHX XapaKTEPUCTUK
MO wu opraamma-penunuerTa (Solanum  tuberosum), ocoOeHHOCTEH
MOTEHIUAJIBHBIX  MNPUHUMAKOIIMX cped U uHpopMamuu,  Kacarouieics
MpeanoiaraeMoro Buaa ucronaszopanus ['MO.

[Ipu BBISIBIEHUU MOTEHIIMATBHBIX YKOJIOTHUYECKUX PUCKOB 0CO00E BHUMAHUE
OBLIIO yJIENICHO clieayomuM ocobeHHoCTsIM ['MO, nmoTeHnuanpHON TpUHUMArOIIeH
cpeapl uW B3auMojecTBus MO ¢ moTeHIMadbHOW NPUHUMAIOIIEH Cpeaoi,
KOTOpBIE€ MOTYT ITPUBECTH K BO3SHUKHOBEHUIO TAKOTO PUCKA:

o ocooeHHoctu I'MO  (mo  cpaBHEHHIO C  PEIUIUEHTHBIMU
OpraHM3MaMH), KOTOpbI€ MOTYT OKa3blBaTh BJIMSHHE Ha BBIKHUBAEMOCTD,
Pa3MHOXKEHUE U PACIIPOCTPAHEHUE B MOTEHIMAIIBHOW MPUHUMAIOIIIEN CpeliE;

o M3BECTHBIE W IPOTHO3UPYEMBIE  YCIIOBUS  ITOTEHIMAJIBHOU
IIPUHUMAIOLIEH CPEbl, KOTOPhIE MOTYT OKa3blBaTh BIIMSIHUE HA BBIKUBAEMOCTb,
pa3MHO)keHue, pacceuBanue ' MO;

o CHOCOOHOCTh K IMEPEHOCY TeHeTHYEeCKOW WH(OpMaluu: HajJuuue B
MMOTCHIMAJIBHOW NPUHUMAIOLIEN Cpelle IUKUX WM KYJIbTYPHBIX POJICTBEHHBIX
BUJIOB, CITOCOOHBIX K rudpuauzanuu ¢ ['MO, BeposSITHOCTh MepeHoca TPAHCTEHOB
ot I’'MO k TakuM opraHu3Mam;

o UJICHTU(PUKAIUS U ONUCAHUE OPraHU3MOB-MUILICHEW (OpPraHU3MOB, Ha
KOTOPBIX HAMPABIIECHO IEUCTBHUE) MPOAYKTOB TpaHcreHoB ' MO;

o uAeHTUGUKAIMS W ONHUCAHWE OPraHu3MOB, HE  SBJISIONUXCS
MUIIEHSMHU TPOYKTOB TPAHCTEHOB, KOTOPHIE MOTYT OBITH TIOJIBEPKEHBI BIUSHHUIO

ICHHO-MHXXCHCPHBIX OPraHnu3MOB.



Ha 2 m 3 3Tamax OUEHKM PUCKOB OLICHEHA BEPOSITHOCTb BO3HUKHOBEHHUS
KQKJIOTO HEOIAronpHusITHOTO MOCIEACTBUS U OLIEHEHBI MTOCIEICTBHS, B TOM CIIy4ae
€CJIM TaKO€ HEOIAronpusTHOE BO3JCHCTBUE HACTYIIMUT.

BeposiTHOCTB BO3HHKHOBEHUS HEOIaronpUsITHOrO MOCJIEJICTBHUS
OLICHUBAJIACh KAYECTBEHHO C MCIOJIb30BAHUEM CIIEAYIOIINX TEPMHUHOB: «BBICOKO
BEPOSITHO», KBEPOSITHO», KMAJIOBEPOATHO» U «BECbMAa MAJIOBEPOSITHO.

OuneHka MNOCHEACTBUU HEOIArONpUSATHOIO BO3ACHCTBUS ObLTAa BBIPAKEHA
KAaYECTBEHHO C MCIOJIb30BAHUEM CIIEAYIOIIUX TEPMHUHOB: «CYLIECTBEHHOE),
«cpeHee», «KHe3HAYNTEIbHOE» WIN «KMAPTHHAJIBHOE).

Ha 4 »rame Oputa gaHa KayecTBEHHAs OLEHKA COBOKYIIHOTO pHCKa,
BbI3bIBaeMOro I'MO. OneHka COBOKYIHOTO pPHCKa JlaHa C HCIOJIb30BAaHUEM
CJIEIYFOLINAX TEPMUHOB «BBICOKHI», «CpeIHM D, CHU3KHHY,
«HE3HAYMTEJbHBIN» WIH «HEOIpPeAeJeHHbIN» (BCIEICTBUE OTCYTCTBHS SICHOCTH
OTHOCHUTEJILHO YPOBHS pUCKa UM HEIOCTATOYHOCTH 3HAHMUIN).

Ha 5 orane Obun omnpeneneHbl PEeKOMEHAAIMM OTHOCUTEIBHO TOTO,
ABJIAFOTCSA JIM PUCKA NPUEMIIEMBIMH WJIM PETYIUPYEMBIMH, a TaKXKeE JaHbl
PEKOMEHJAIIMU OTHOCUTEIBHO CTPATErHil ISl pETyJIMPOBAHUS TAKMX PUCKOB.

OneHka pUCKOB JJI 30POBBS YEIOBEKA ITPOBOJINUIIACH IO YCTAHOBIIEHHBIM B

Pecniyonuke benapycs uHcTpyKInsam [2].



3. OueHKka pHCKOB TPAaHCITeHHbIX (pOpM KapTo(desasi O BCTPOCHHBIMH

reHaMm aHTl/IMI/le06HI>IX NENTUAOB HEKPOIMUH-MEIUTTHHOBOI'0 THIIA

3.1. Uudopmanusi, uMewUIasi CylIeCTBEHHOEe OTHOIIEHHEe K OLEeHKe
pucKa.

3.1.1. XapakTepucTHKA PelUIIMEHTHOT0 OPraHu3Ma.

Kaprodens Solanum tuberosum L., mpowmspacraromuii Ha TEppPUTOPUN
PecniyOnuku benapycs, siBisercs TeTpamionaoM (4n=48).

Pa3mMHoOkaeTcst BereTaTUBHBIM U MOJOBBIM ITyTeM. OTHOCUTCS K PaCTEHUSIM-
camoonbuinTessiM. OHAKO, BO3MOKHO NEPEOINBUICHHE MOCPEICTBOM HACEKOMBIX
(B OCHOBHOM, IIMEJICH U ITYEN).

JUiss  WMCronb30BaHHWA B XO3SMCTBEHHOM  JICSITENIBHOCTH  KapTOQenb
BBIpalIUBAIOT B BUE KiyOHel. KiryOHu kapTodens mocie co3peBaHus NEpexXosiT
B COCTOsIHME MOKOsI. OcTaBIIMECs B [IOYBE HE YJAJICHHBIE C MOJIsI BO BpeMsl YOOpKHU
KJIyOHH MOTYT COXPaHSThCS U MPOpPACTaTh HA cleAyromuil rog. Ha BEDKMBaeMOCTh
OKa3bIBaIOT BIMSHUE TEMIIEPATypa U CTENIEHb NOPAXKEHUs (PUTONATOrCHAMH.

CeMeHHOE pa3MHOXKEHHE OrpaHMYEHO M  HUCIOJIb3YEeTCsl TOJBKO B
CelIeKIIMOHHOW  pabote. PaccemBanume Kaprodens eCTECTBEHHBIM IIyTEM
IIPAaKTUYECKA HE IPOUCXOAUT U MOXKET OCYIIECTBISATHCS TOJBKO IMPU MOMOIIU
YeJIOBeKa. 3aBs3aBIlMECS CEeMEHa B mpolecce YOOpku KapTodelns, Kak MpaBuio,
YHUUYTOXAKOTCS BMECTE C BET€TaTUBHOW MacCOM.

Kaprodens He sBasercs copHbiM pacteHueMm. B PecnyOnuke bemapych
KapTo(eab OTHOCUTCS K PACTEHUSIM HU3KOTO YPOBHS PUCKAa MUTPALIMK TPAHCT€HA B
IPUPOAHBIE TMONYJSLMM POJCTBEHHBIX BUIOB pacTeHuil. OH Xapakrepusyercs
MOJIHOM TI0JIOBOM HECOBMECTHUMOCTBIO C JAPYTUMH KYJbTUBHUPYEMBIMU BUIAMU
pacTeHMM W KpaliHEe HHU3KOH COBMECTHMOCTBIO C JIUKHMH BHJAMH KapTodes,
KOTOphle He mpouspactaior B PecnyOnuke benmapyce u  BcTpewaroTcst B
ectecTBeHHbIX ycioBusx B HOxuoi (Ilepy, YUwnm, BonuBusa, Aprentuna) u
[lentpanmpaoii (Mekcuka, ['Baremana) Amepuke. Ha teppuropum PecmyOnuku

BGHaPYCB CAWMHCTBCHHBIM AIWKOPACTYIIUM POACTBCHHBIM BHWAOM KYJIbBTYPHOTI'O



kapTodens sBiasgeTcss maciaeH 4epHbl (Solanum nigrum L.) — 3To copHIK,
pacTymuid B TOcajkax KyabTypHOoro Kaptodems. OmHAKO CIOHTaHHAS
ruOpuan3anus Mexay Solanum tuberosum m Solanum nigrum B ecTecTBEHHBIX
YCIIOBUSIX HE MPOUCXOJUT U TONYYCHHE MEXBHUIOBBIX THOPHIOB BO3MOXKHO
TOJILKO B SKCIIEPUMEHTAIIBHBIX YCIOBHSX 1N VItro.

3.1.2. Xapakrep reHeTHYeCKOon Moau(pUKALINH, METOJ,
HCIOJIb30BAHHBII ISl TIEPEeHOCa TeHeTHYECKOi KOHCTPYKIIUH, CTA0MJIBLHOCTh
BCTABKH.

Ilens reHeTnyeckoi MoOaU(HUKAIIMN — BKIIOUCHHE B TCHOM PEIMITHCHTHBIX
oprann3moB (kaprodens Solanum tuberosum L., copra Omucceii, Ckap0, Betpasp)
W aKTUBHOCTh B HHUX KOJHUPYIONIMX I[OCJIEI0BATEILHOCTEH aHTUMHUKPOOHBIX
nentugoB MsrAl umu CEMA.

Antumukpo6ubie nientuasl MSTAl u CEMA 4BiSIFOTCS MCKYCCTBEHHBIMHU
PEKOMOMHAHTHBIMU MOJIEKYJIaMU, pPa3pa00TaHHBIMU METOJOM MOJIEKYJISPHOTO
MOJCIUPOBaHUS; BKIIOYAIOT 8 N-KOHIIEBBIX aMUHOKHCIOT IIeKpomuHa A
HACeKOMbIX, 18 C-KOHIIEBBIX aMHUHOKHCIIOT MEJIUTTHHA ITYE.

[Tony4yeHHble pa3pabOTUMKAMU TE€HETHYECKU-MOAU(PUIUPOBAHHBIE (POPMBI
COAEPXKAaT, 10 CPAaBHEHUIO C MCXOAHBIMH COpPTaMH, BCTaBKy uyxeponHou JHK,
MIPEICTABIISIONIYIO COOO0I TeHETUUECKYI0 KOHCTPYKIIMIO, KOTOpasi BKIIIOYAET B ce0s
CJICTYIONTUH TeHETHUCCKUI MaTepHal:

° [lenesble rensl: oany u3 nocnenosarensHocrer JIHK, konupyrongyro
an60 aHtuMukpoOHbI nentuy CEMA, nu6o MSrAl, kotopeie oOmNpeneistoT
AHTUOMOTUYECKYI0O  aKTUBHOCTh B OTHOIICHHUM  IIHPOKOTO  CIEKTpa
(UTOMATOTEHHBIX OPTaHW3MOB, TMOPAKAIOIIMX pPACTCHHUS, BKIIOYas TpPaMM-
MTOJIOKHUTEIIBHBIC U TPAaMM-OTPHIIATEIIbHBIC OAKTEPHH, a TAK)KE TPHOHBIC TTAaTOTEHBI.

o 35S mpomorop BHpyca Mo3auWkH IBeTHOW kamyctel (CaMV),
00eCIeuynBaOIINA KOHCTUTYTUBHYIO SKCIIPECCHIO TICJIEBBIX TEHOB.

o Mapxkepusiii Ted: reH nptll, xomgupyromuit cuHTE3 (QepmeHTa
HeomuImHpochoTpaHchepasbl, ¥ UCHOJIB3YIOIMMKCST IS CEJICKTUBHOTO OTOOpa

TpaHC(HOPMHUPOBAHHBIX PACTEHUHN HA Cpe/laX C KAHAMHUIIMHOM.



o IIpomoTop reHa HOITAJIMH-CUHTA3bI, o0ecneunBaroIun
KOHCTUTYTHUBHYIO IKCIIPECCUI0 MAPKEPHOTO T€HA.

o TepMUHATBHYIO MTOCIIEA0BATEILHOCTh TeHa POlIYA Homa MH-CHHTA3HI,
00eCIeunBaIOIIYIO 3aBEPIICHIE TPAHCKPHUIILIUU [IETIEBOTO U MAPKEPHOTO I'€HOB.

Opranusmel — JIOHOPBI BCTPaUBAEMBbIX HYKJICOTHIHBIX
MOCJIEIOBATEILHOCTE HE SBJSIOTCS OMACHBIMHM JUIsl 3/I0POBbSl uejioBeKa (110
knaccudukanuu BO3).

Meton mepeHoca TEHETHYECKOW KOHCTPYKUMH — arpoOakTepuasibHas
TpaHchopmarus.

CootBerctBytouii pparment JAHK, Hecymmii rensl nentugoB MsrAl wnm
CEMA wu nptll Obu1 BblIsiBIEH 3asBUTENEM Y BCEX KIYOHEBBIX KIIOHOB,
IOJIyYEHHBIX OT TPAHCT€HHBIX pPAacTeHUM (3IEKTpO(dOperpaMMbl IMPEACTABICHBI
Okcnepry).

3.1.3. CnnocoOHOCTH MepeHoca BEKTOPa B IPyrue OPpraHu3Mabl.

[lepenoc T-o0nmactTu BeKTOpa U3 TE€HOMa TPAHCTEHHOro KapTodens
BO3MOYKEH B MIPOLIECCE MEPEONBUIEHUS C COPTAMU KYJIbTYPHOI'O KapToQers.

I'east w3 T-o6mactu mmasmuael PBI121 Moryt askcmpeccupoBaThCsi B
KJIETKaxX OaKkTepuil BCIEACTBUE BO3MOXKHON CKBO3HOM TPAHCKPHUIILIMK C MPOMOTOpA
LacZ OunapHoro BekTopa. [loaToMy nisi TOMydeHHs] TpPaHCTEHHOW (HOPMBI
KapTo(dens ¢ TeHaMU [EeKPONUH-MEJIMTTUHOBOIO THUIIAa ObUT UCTOJIb30BaH BEKTOP C
MEPEOPUECHTUPOBAHHON KACCETOM HSKCIPECCHUU, YTO HCKIIOYAET BO3MOXKHOCTH
TPAHCKPHUIILMU IEJIEBOT0 T'€HA MOJI KOHTPOJIEM OaKTEepUaIbHOTO MPOMOTEPA.

T-o06nacTh cBOMCTBAMH MOOWJIBHOCTH WJIM MEPEHOCA B JPYrMe OpraHu3Mbl
He o0naaaer.

3.1.4. MouiekyJisipHbIe XapaKTepUCTUKH reHEeTUYEeCKH
MOAU(PUIIMPOBAHHOI0 OPraHU3Ma, OTHOCSIIUECS K MOAU(UKAIHMN.

®opMbl TPAaHCTEHHBIX PACTEHUM, COIEPIKAIIUE LIEIeBbIe T€HbI, OTOOPaHbI Ha
OCHOBE aHAJIM3a HYKJIEOTUAHBIX NOCIE0BATENIBHOCTEH METOOM CEKBEHUPOBAHUS.

Ilokazana mnoJiHasgs TOMOJIOTHS HYKIJIICOTHUIHBIX HOCH@HOB&TGHBHOCTCﬁ BCTaBKH



M3BECTHBIM TOCJIEIOBATENBHOCTSIM TI'€HOB, COJAEPXKAIIUMXCA B MEXKIYHAPOIHOM
OaHKE TeHOB.

IIpu omenke KiIyOHEBOTO TMOKOJEHHS COOTBeTcTByronmid (parment JJHK
(MsrAl mu6o CEMA) ObuT BBISIBIIEH Y BCEX KIIYOHEBBIX KJIOHOB, MOJYYCHHBIX OT
UCXOJIHBIX TPAHCTEHHBIX PACTEHUM, YTO TOBOPUT O CTAOMIIBHOCTH HACIEIOBaHUS
IIpU BEreTaTUBHOM pa3MHOKeHHU. [Ipu olleHKe ceMEeHHOro mokojeHust 11 Takxke
ObLJ1a MOATBEPKICHA CTa0OMIBLHOCTD HaceqoBaHus (naHHbie Jlockbe).

Metonom IIL[P B peasbHOM BpEMEHM YCTAaHOBJIEHO, YTO B 3asBJICHHBIX
dbopmax KOJMYECTBO KOMUUM TPAHCTEHHBIX BCTABOK BapbupoBaio. Koppemnsuuu
OTHOCUTEIIBHOTO  KOJIMYECTBA TPAHCTCHHBIX BCTABOK C OTHOCUTEIIbHBIMU
YPOBHSIMH SKCIPECCUU 3asBUTENIEM BBISBICHO HE ObuIo. [Ipu OlleHKE CEeMEHHOTo
nokosenust 1 Xapakrep paclieIUIeHus MO0 TMPU3HAKY COOTBETCTBOBAJ
BCTPAUBAHUIO TPAHCTEHHON KOHCTPYKIIMH B OJTHY U 00JIee XpPOMOCOM.

3asBUTENEM YKa3aHO, yTO 0oJjiee TOYHOE YUCIIO KOMHUHA OYIEeT ONpEIesICHO
JUIS. TIEPCTIEKTUBHBIX TPAHCTCHHBIX JIMHWM, OTOOpPAHHBIX Ha CHEIUAIbHOM
OTIBITHOM T10JI€, COOTBETCTBYIOIIEM TPEOOBaHUAM OM00E30I1aCHOCTH.

B nmabGoparopuu TeHETHMYECKOW M KJIETOYHOM wuHxkeHepun WHcTuTyTa
redeTrky u rutonornn HAH benapycu npoBenena maeHTH(UKALMS 1IEJIEBOTO U
CEJICKTUBHOTO TEHOB B TMPEIOCTaBICHHOM 3asiBuUTeneM wmatepuaie (AKT O
nepejaye TPAHCTEHHBIX JIMHUN KapTodesns ¢ TeHaMU aHTUMHUKPOOHBIX TMENTHJIOB
HekponuH-menutTuHoBoro tuma ot 30.03.2017 r.). KauecrtBennas IILP ¢
ucnojp3oBanueM map mnpaiimepoB  NPTS/NPTA, BINS/PBIS, ActlS/ActlA
(xoHTpons) u I[P B peanbHOM BpeMEHH C HCMOJIb30BAHUEM Mapbl MpaiMepoB
MC2S/MC2A  (tabmuia 1) mo3BosiMiia  WACHTH(HUIMPOBATH  3asABJISICMBIC

MOCJIEIOBATENBHOCTH B MaTepuase (pucyHok 1, Tabnuua 2).



Tabauna

1 — [Ilpaiimepsl,

HUCIIOJIB30BAaHHBIC

BCTPOECHHBIX nocnenoBarenbHocTen JJTHK

U MACHTH(PUKAIINH

Hanmeno- Hyxneotunnas Temnepa- | Osxugaemslii
BaHHe MOCJIE0BATEIbHOCTh Jlokammsamus Typa pazmep II1IP-
npaime- OTXWTa, MPOAYKTA, ITH
poB °C
S | 5'— ccttgctectgccgagaaagtatee ren
HeomuimHpochor
NPT 5'  cggcaagcaggcatcgecatgggte | - anc-gepaset 11 w3 | gg 59 | 264
A T-o6nactu
OMHAPHOTO
BekTopa pBl121
S | 5'— catggtattgtcagcaattg reH AKTUHA
Actl
A | 5'— ccacgctcagtgaggatc Kaprogens 49 501
(X55749)
' T-o6macth
BINS |s 5'— aaacagctatgaccatgatt Gusapioro
BekTopa  pBIl121
(AF485783)  — |55 jgg EE/'ES{@?)
PBIS | A | 5 catttcatttggagagaacacg BCKTOp Ha OCHOBC
masmuabl PBIN19
(PBIN19TD)
S | 5- gtggaagctttitaagaagattgg HYKJICOTH/IHBIC
MOCJIEI0BATEIBHOC
MC2 TH LUEKPOMHH- | £y 76
A | 5'- aagcttaagagcaggaagtcaag MEITTMTUHOBBIX
rubpuno MsrAl u
CEMA.




1 - Betpass Z, 2 - Onucceit C, 3 - Onucceit C2, 4 - Onucceit C3,
5 - Omucceit Al, 6 - Onucceii A2, 7 - Onucceit kKoHTpoIb, 8 — Ckap6 CL 1,
9 - Ckap6 CL 2, 10 - Ckap6 CL 3, 11 — Ckap6 CN, 12 — Ckap6 xkoHTpOJb. M —
mapkep monekyispHoit maccel 100 bp Plus (Thermo Fisher Scientific)

Pucynok 1 — Dnexkrpodoperpamma npoyKToB aMITu(UKaIAN
WHIMBUIyaJIbHBIX TPAHICHHBIX pacTeHuid kaprodens ¢ mpaiimepamu NPtS/NptA,

BINS/PBIS, Act1S/ActlA



Tabmmua 2 — OuneHka HaJIW4yus BCTPOEHHBIX IOCJIEN0BATEIBHOCTEN Y

aHaAIM3UPYEeMbIX (popm

Ne /i Ha3Banme NPT | PBIS/BINS | MC 2 (Ct) Act 1l
1 Berpass Z + + 29,21 +
2 Omnucceii C1 + + 27,34 +
3 Onncceit C2 + + 26,62 +
4 Onuccent C3 + + 27,22 +
5 Onunccent Al + - 25,93 +
6 Onuncceit A2 + - 29,00 +
7 Opwucceit KOHTPOJIb - - 0,00 +
8 Ckap6 CL 1 + + 28,74 +
9 Ckap6 CL 2 + + 29,71 +
10 Ckap6 CL 3 - - 0,00 +
11 Ckap6 CN + - 0,00 +
12 Ckap0 KOHTpPOJIb - - 0,00 +

®opmbl Berpaszp Z, Opmcceit Cl, C2, C3, Ckapd6 CL1 m CL2 Hecyr
VCKOMYIO KOHCTPYKIHIO.

Takum oO0pa3oM, NpPEeNSIOKEHHbIE 3asBUTEJIEM METOAbl OOHApYXEHUs
TPAaHCT€HHOW BCTaBKH, LIEJIEBOTO U CEJIEKTUBHOIO T'€HOB SIBJISIOTCS JOCTaTOYHO
YyBCTBUTEIBHBIMU ISl MOHUTOPHHIA TpaHCTeHHOro kaprodens. Bmocnencreuu

MOXET OBITh TaKXKe pa3padoTaH MeTo] MyibTuriekc-ITHP.

3.1.5. YpoBHH 3KCIIpeCCMU TPAHCTEHOB.

3asBuTenem nokazano Hanumune MPHK TpaHCKpUIITOB reHOB, KOJAUPYIOIIUX
antumMukpooOnsie nentuasl MSrAl, CEMA, u tparckpuniuu ¢ reda Nptll ams Bcex
3asiBJICHHBIX pa3paboraHHbiXx (GopM. [Ipum 3TOM yKazaHO, YTO KOJIMYECTBEHHBIN
aHallu3 JKcIpeccuu OyleT MpoBeleH Uil Haubosiee MNEepCHEKTUBHBIX JIMHUM,

OTO6paHHI)IX B ITPOLCCCC IOJCBBIX OI'PaHNYCHHBIX WUCIIbITAHUM.




3asBuTENIEM OBUIO TAaK)KE MOKA3aHO, YTO B IMpemaparax CyMMapHOTO Oeika
BEr€TaTUBHOIO MMOTOMCTBA 3asBJISIEMBIX (JOPM MPUCYTCTBYIOT MENTUJIBI pa3MEPOM

OKOJIO 3KI[8,, 4YTO COOTBCTCTBYCT pasMCpaM LCICBBIX aHTI/IMI/IKpO6HBIX IICIITUAOB

MsrAl u CEMA.

3.1.6. XapakTepucTHKa reHeTH4eCKHA MOAUPUIMPOBAHHOTO OPraHU3Ma.

Mopdonornueckux M3MEHEHHWH Yy TPAHCTEHHBIX (OpPM IO CpPaBHEHHIO C
KOHTPOJIEM (POAUTEIBCKUMHU COPTAaMH) HE BBISIBICHO.

[IpeacraBnenHble pa3padOTYUKAMH TPAHCTE€HHBIE (OPMBI OTIUYAKOTCA OT
PEIMITUEHTHOTO OpraHu3Ma 1o AByM reHam — neneBomy (CEMA m6o MsrAl) u
cenektuBHoMy (Nptll), W OTIMYAIOTCS OT PEUMIHMEHTHOTO PACTCHUS IO JBYM
npU3HaKaM — YCTOMYMBOCTh K (DUTOMATOTEHHBIM MHKPOOPTaHHU3MaM, KOTOpas
CBSI3aHA C DHKCIpecCHed BCTPOEHHBIX TE€HOB JJIsi CHUHTE3a aHTUMHMKPOOHBIX
NENTUIOB LIEKPONUH-MEJUIMTUHOBOTO THIIA, U YCTONYMBOCTh K AHTUOMOTHUKY
KaHAMUIIUHY, KOTOpast oOycioBieHa CUHTE30M bepmenTa
HEOMUILIMHTpaHceppa3bl. AKTUBHOCTh reHa Nptll B kieTke mpupgaer el Taxxke
YCTOWYMBOCTh K POJCTBEHHBIM KaHAMHUIIMHY aHTHOMOTHKAM: HEOMHUIMHY U
TMHETULUHY.

IleneBble TeHbl HAXOAATCS IMOJ KOHTPOJEM KOHCTHUTYTMBHOTO MPOMOTOPA,
CJIEIOBATENIbHO, AaHTUMHUKPOOHBIE TMENTHIBl JOJKHBI CHHTE3MPOBATHCS BO BCEX
4acTAX pacTEHUsI.

Pa3paboTanHbie TpaHCTEHHBIE PACTCHHMS] MOTYT IMPEBOCXOIUTH HCXOIHBIN
COPT MO KOHKYPEHTOCIIOCOOHOCTH Ojaroiapst yCTOMYMBOCTH K (PUTONATOT€HHBIM

MHKPOOPTraHU3MaM B CHITY JIyYIIEH BBDKUBAEMOCTH U YPOKAUHOCTH.

3.1.7. AKTHBHOCTb U CBOMCTBA NMPOTEUHOB, KOJAUPYEMbIX TPAHCT€HAMM.
CunTeTnueckre THOPUIHBIE TENTUABl IEKPONMMH-MEIUTTUHOBOTO THIA
SBJISIIOTCS. KATHOHHBIMU aQHTUMHMKPOOHBIMHM TENTHAAMHU, KOTOpble 00JIaaroT
AHTUMUKPOOHOW aKTUBHOCTHIO (IIMPOKUN CHEKTP AKTUBHOCTH B OTHOIICHUH

IPaMOTPUIIATENIbHBIX, TPAMIIOJIOKUTEIbHBIX OakTepuil M TPUOHBIX MATOI€HOB),



koTopass MoxeT B 100 pa3 mpeBblIaTh aKTUBHOCTH MPUPOJHOTO LEKpONMHA A
HAaCEKOMBIX  (JIUTEepaTypHble JaHHble, mpeacTaBieHHble B [ocwe). Ilo
JUTEpaTypHbIM JaHHBIM JloCche, B OTIMYME OT MPUPOJHOIO aHAJIOra, KATHOHHBIC
AHTUMHUKPOOHBIC  TENTHUIBl  [IEKPONMUH-MEIUTTUHOBOTO  THUMA  CEJIEKTUBHO
JEHUCTBYIOT Ha MPOKAPUOTUYECKYI0 MEMOpaHy, OTinYasi €e OT FyKapUOTHUECKOM,
TO €CTh HE 00J1a/1al0T CYIIECTBEHHON T€MOJUTUYECKON aKTUBHOCTBHIO B OTIUYHE OT

MIOJTHOPAa3MEPHOTO MEJIUTTHHA TTYE.

3.1.8. Ileab BbICBOOOKICHHS.

BricBoOOXKI€HHE OyIeT MPOUCXOAWTh HA CHEHUATBHOM OMNBITHOM TIOJIE
Nuctutyra reHetukn u  nuronorun HAH benapycu, coOOTBETCTBYHOIIEM
TpeOoBaHUAM OHMO0E30MacCHOCTH, YCTaHOBIEHHBIM B Pecnyonmke Bemapych [7] ¢
LEJbI0 TMPOBEICHHS SKOJIOTMYECKOW HKCHEPTHU3bl, PAa3MHOKEHUS TPaHCTE€HHBIX
dbopm kapTodens u U3y4eHHs] YCTOMUUBOCTU PACTEHUM K TPUOHBIM U MUKPOOHBIM
MaToreHaM, OLIEHKW MHTEHCUBHOCTH LIBETEHUS, OyTOHU3AIMU, 00pa30BaHUs CEMSH
U ypOXAWHOCTH TPAHCTEHHBIX (POPM MO CPABHEHUIO C KOHTPOJBHBIMU COpPTaMHU
kaptodenst Onuccelt, Ckapd u Berpasb, 0TOOpa NMEpPCHEKTUBHBIX TPAHCTEHHBIX
JVHUM, ONpENEJICHUS Yy JAHHbIX JIMHUM KONHWUHOCTA BCTABKM W YPOBHEU

9KCIIPECCUHU TCHOB.

3.1.9. IloTeHUAIBLHASI TOKCUYHOCTDH M AJIJIEPreHHOCTH.

OreHKa poBezicHa 3asBUTENIEM 110 YCTaHOBICHHBIM VHCTpyKIHsiM [ 2].

ITo JUTEpATypPHBIM JTaHHBIM, MPECTaBICHHBIM 3asBUTENEM,
AHTUMHUKPOOHBIE MENTU bl LEKPONMHMH-MEJUIMTUHOBOTO TUIIA JIETKO JE€HATYPUPYIOT
Opu HarpeBaHWHM, B KHUCIOH cCpeme JKelmyAkKa, OBICTpO TepeBapUBAIOTCS
KEIyA0YHBIM cOKOM. llemTuipl, momagas B YHCTOM BHUJE B KpPOBb, SIBISIOTCA
0€30IMacHBIMH JIJIs1 MIIEKOMTUTAIONINX. beTKoBbIi MPOayKT cenekTuBHOrO rera nptll
UMEET HCTOPHUIO0 OE€30MaCHOr0 HCIMOJIb30BAHUS MO OTHOUIEHUIO K 3J0POBBIO

YCJIOBCKA U ) KUBOTHBIX.



ITouck 3asBureneM Bo3MOxHbBIX aHaiaoros MsrAlu CEMA, otHocsuxcs K
aJJIepreHaM ¥ TOKCHHaM, C UCIojib3oBaHueM 0a3 maHubx UniProt w WHO-IUIS
nokasan Haiumuue cxonctBa MSrAl ¢ 0enkoM — MEJUIMTHHOM Y€l U OTCYTCTBHE
aHaJIOroB OETKOB TOKCHHOB U ayuepreHoB 1jisi CEMA.

HNuctutyTom ¢uznonornn HannoHnanbHO# akagemuun Hayk bemapycu Obuin
IOPOBEJCHBl HCCIENOBAaHUS  BIMSHUS  JHMETHI, COAEpXKalled TpaHCTCHHBIN
KapToenp Ha AMOPHUOHANIFHOE M MOCTAIMOPHOHATIBLHOE pa3BUTHE JTAOOPATOPHBIX
MbltIed (poxutenu, mokojeHue F1). MccnemoBaHusi MpOBOIMINCH HA OMBITHOM
rpymme, mnoiy4aBmeii ¢ pamuoHom ['M-kaprodens (30% or pamuona),
KOHTPOJIbHOM TpyIlie, TMOJy4YaBIIedW C pPaldoOHOM KapTodenb HMCXOIHBIX
POJIUTENBCKUX COPTOB B TOM K€ KOJMYECTBE OT palliOHA, MHTAKTHOM Trpymme
(caMKl M WX TOTOMCTBO), MOJy4yaBLIEH OOBIYHBIM panroH Oe3 kaprodens. B
pe3ysibTaTe UCCIe0BaHUN HE OBLIM BBISBICHBI JTOCTOBEPHBIE PAa3IMyMs B IPYyIIIE,
NOJyyaBIIEH TpaHCTEHHBIH KapTodenb, IO CpPaBHEHHIO C KOHTPOJIbHOW U

WHTAKTHOM TPYIIIIOHN.

3.2. O0mee onucaHue NPOUETYPbl OIEHKH PHCKOB M BbIHECEHHE
PeKOMEeHIALMIA.

3.2.1. OneHka 3K0JIOTrHYeCKOro pucKa.

3.2.1.1. T'umore3a. Murpauuss M TOCJIEeIYOIAsA HWHTPOTrPeECCUsi
TPAHCT€HOB B [MKHe MOMYJSINUH B pe3yJbTaTe BePTHKAJIBLHOr0 (00MeH
reHeTnyecko WHpopManued MexAy OpPraHusMaMM, NPUHAMLICKAIIMMH K
OJHOMY BHAY pacTeHuil) mnepeHoca reHoB. IlosiBieHue HOBBIX, 0oJ1ee
arpecCMBHbIX COPHSIKOB B pe3yJibTaTe IeHeTH4YecKoil MOIAM(PUKALUM H/WIH
NepeHoca TPAHCIeHOB, CIMOCOOCTBYIONIUX NMOBBIINIEHUI0 arPpecCUBHOCTH BH/A,
JAUKHMM POACTBEHHBIM BUAaM.

OueHka BepoSITHOCTH MUTpaluu TpaHcreHoB. Kaprodens - BereTaTuBHO
pa3MHOXKaeMoe KyJIbTypHOE pacTeHue, He oOnajaromiee CrIocOOHOCThIO K
BBDKMBAHUIO BHE KYJBTYPHbIX OHOILIEHO30B B KIMMAaTHYECKUX YCIOBHUAX

Pecnyonuku benapycb. Kaptodenr He sBisiercss copHbiM pacTeHueM. OH



XapaKkTEepU3yeTCsd  IOJHOW  IOJOBOM  HECOBMECTHUMOCTBIO C  JAPYTHMH
KyJbTUBUPYEMBIMU BHJAMU PACTEHUHM M KpAaliHE HHU3KOW COBMECTUMOCTBIO C
JUKUMH BUJIaMU KapTodeisi, KoTopble He npouspacTaioT B Pecyonnke benapychs.
Jlukue copoauuu npouspactarot B crpaHax LlenTpansaoit u FOxHoit Amepuku. Ha
teppuropun Pecriybnvku benapych e IMHCTBEHHBIM AUKOPACTYIIIUM POJICTBEHHBIM
BUJIOM KYJIBTYPHOIO KapTodes sABIseTcs maciaeH depHeiid (Solanum nigrum L.) —
3TO COPHSK, pacTymMid B TMOCaAKax KyJIbTypHOTro Kaprodens. CroHTaHHas
ruOpuan3anus Mexay Solanum tuberosum m Solanum nigrum B ecTecTBEHHBIX
YCJIOBUSIX HE MPOUCXOJUT M TOJYYCHUE MEXKBHUIOBBIX THOPUIOB BO3MOXKHO
TOJIBKO B JKCIIEPUMEHTAIBHBIX ycioBusx IN Vitro. [IposeaeHnsiii B McrutyTe
reHetTukn u 1urtoinorun HAH bemapycu 3SKCnepuMEHT 1O  ONBUICHHIO
KACTPUPOBAHHBIX L[BETKOB MAaCJI€HA CMECHIO MbUIbLIBI TPAHCT€HHX JMHHUI MOKa3al
MOJIHOE OTCYTCTBHE 3aBSI3bIBAEMOCTU THOPUJIHBIX SITOJ U CEMSIH M COTJIACYeTCs C
JUTEPATYPHBIMU UCTOYHUKAMU (JJaHHBIC 3asBUTEIIs).

BeposiTHOCTH MUTpaniv TPAHCTE€HOB B JUKHE MOMYJSAIMU U MOSIBJIEHUE
HOBBIX 00Jiee arpecCMBHBLIX COPHSIKOB TIpU BO3JeibiBaHUMM B PecmyOnuke
benapych u Apyrux crpaHax, KpoMe YKa3aHHBIX BbILIE, B KOTOPBIX MPOU3PACTAIOT
JUKHE COpPOAMYH, - BeCbMa MaJa0BeposATHO. OueHka mnocjeacTBusi (Kpome
CTpaH, B KOTOPBIX MTPOU3PACTAIOT AUKHUE COPOJANYH ) — MAPTHHAJbHOE.

3.2.1.2. BeposiTHOCTH mNepedadYd TPAHCIEHOB KYJLTYPHBIM COpPTaM
KaprTodessi 1 MOCJeACTBUA TAKOU Nepeaaym.

KynbTypHblii  TeTpariouHbli  KapTo(eslb OTHOCAT K  pPacTCHUSIM-
caMOOIbUIMTENSAIM. BMecTe ¢ TeM, BO3MOKEH MEPEHOC TPAHCT€Ha K KyJIbTYPHBIM
copraM Kaptodenas TpU COBMECTHOM  KYJIbTUBUPOBAHUU  IOCPEICTBOM
MepeonbUICHUST HACEKOMBIMH (ILIMEJIU, TT4esbl). Ha TeppuTopun OMBITHOTO TOJIS,
COOTBETCTBYIOILIETO TpeOOBaHUSIM 0€30aCHOCTH, YJIbEB HET.

Kaprodens — BereratuBHO pa3MHOXkaemMoe pacteHue. KimyOHuM ¢ moseit
youparoT Bo BpeMsi cOOpkHU ypoxas. Bmecre ¢ TeM, ocTaBiiuecs: B 1MO4YBe KIIyOHU
MOTYT COXPaHSTHCS U MPOpACTaTh Ha cleayrouuii roq. Ha BbKHBAEMOCTD BIIHSIIOT

KIIMMAaTU4YC€CKHUEC (baKTOpBI N CTCIICHb 3apaXCHUA HEMATOAaMH, KOJOPpaACKHUM



KYKOM ©  (UTONMATOTEHHBIMH  MHUKPOOPTaHM3MaMH. BO3MOXHO  Takxke
dbopMHupOBaHUE CEMSH, OJIHAKO, pacCerBaHUE KapTo(esss eCTeCTBEHHBIM ITyTEM
MIPAKTUYECKU HE MPOUCXOJINT.

B koHIlEe BereTanMoHHOIO MEpUoja BbIpAIMBAHUS TPAHCTCHHBIX PACTECHUUN
Ha CIIELUAILHOM OINBITHOM I0JI€, COOTBETCTBYIOIIEM TpeOOBaHUSIM O€30MaCHOCTH,
BCS Ha3eMHas 4YacTb pACTeHHM OyJeT cpe3aTrbCcs M YHHUTOXKATHCS IMyTeM
Kpemaluu, a KIyOHU TIIATEeIbHO BBIOUPAThCA U XPAHUTHCS B CIEIHATbHBIX
XPaHWIHIIAX.

BeposiTHOCTH Tepenadyu TPAHCTEHOB KYJLTYPHBIM COpPTaM KapTodest
MpU BO3JICJIBIBAHUM TPAHCTEHHOTO KapTodesss Ha TEPPUTOPUU OIBITHOTO TOJIS,
COOTBETCTBYIOIIETO TPeOOBaHUAM OE30MaCHOCTH, — MaJioBeposiTHO. OIlleHKa
MOCJIEICTBUS — HE3HAYMTEIbHOE.

I[Ipy BO3MOXHOM  JaJbHEWIIEM KOMMEPYECKOM  BBIPAIIMBAHUM HA
BEPOSITHOCTh MepeJjaul TpaHCTeHa OyEeT BIMATh CTENEHb KOHTPOJIA 3a MOJHOTOU
COOpKM ypoXkass U YHUUYTOXKCHUE CEMSH BMECT€ C BEreTaTUBHOW Maccoil B
npoiiecce yoopku. [is mpemoTBpaiieHus MepeHoca MbUIbIBI OT TPAHCTEHHOTO
KapToensi K HETPAHCTEHHOMY IMOCPEJICTBOM HACEKOMBIX TIpU JajbHeEHIeM
KOMMEpPYECKOM HCIOJIb30BAHUU B KAaueCTBE M3OJUPYIOMIET0 (aKkTopa MOXKET
MPUMEHSTHCA €r0 BO3/ENbIBAHUE OT HETPAHCTEHHOTO Ha pacctosHuu 150-200 M. u
OTCYTCTBUE YJIbEB MOOJIM30CTH OT TOJIEH, HA KOTOPBIX BO3JEIIBIBACTCS KapTO(heElb.
B xone »KoJI0ruueckoil 3KCIepTU3bl peKOMEH0BAHO MPOBECTU SKCIEPUMEHT ISt
OIICHKM BO3MOXHOCTH TIepelauyd TPAHCTEHHOW KOHCTPYKIIMU KOHTPOJIbHBIM
HEMOIU(PUITMPOBAHHBIM COpTaM KapTodeis.

3.2.1.3. TI'unore3a. Murpauus M TOCJAEeAYOIIAsA HHTPOrpeccusi
TPAHCTEHOB B  pe3yJibTarTe TOPU30HTAJILHOI0 (00MEH TIeHeTHYeCKOH
nHopManueid MeKIy OpraHu3IMaMM, NMPUHALJIEKANMIMA K Pa3sHbIM BHAaM)
NepPeHoca reHoB.

OueHka BepPOSITHOCTH TOPH30HTAJBLHOIO IepeHoca reHoB. Bo3moxkeH
nepeHoc TeHoB B TeHoM Oaktepwii. [lockonbky renbl u3 T-o6macTv mia3Mumbl

pBI121 mMoryT skcnpeccupoBaThbcs B KJIETKaX OAKTEpHil BCIEACTBHUE BO3MOMXKHOM



CKBO3HOI TPaHCKPHUIILIKUU ¢ TpoMoTopa LacZ GuHapHOro BeKTOpa, ISl MOJIyUYeHHUs
TpaHCTeHHOU (opMbI KapTodensi ¢ TeHaMU IeKPOMUH-MEIUTTUHOBOTO THIA ObLT
WCIIOJIb30BaH BEKTOP C IIEPEOPUECHTUPOBAHHOM KAaCCETOM HKCIPECCUH, YTO
MCKJIFOYaeT BO3MOXXHOCTb TPAaHCKPHIILIMK LEJIEBOTO (M CEIEKTUBHOIO) T€HOB O]
KOHTpPOJIEM 0aKTEepUaIbHOTO MPOMOTEPA.

BeposiTHOCT BO3HMKHOBCHHSI HEOJATONPHUSTHOIO TMOCJHEJACTBUA -

MaJI0OBEPOSITHO. O]_[eHKa MNOoCJEACTBUA — HE3HAYUTEC/IBHOC.

3.2.1.4. Tunore3a. Bo3eiicTBHe MPOIYKTAa TPAHCTEHOB HA OPraHU3MBbI,
He SABJISAINIHECS MUIICHBIO UX 32JaHHOTO J1eiiCTBUS.

CymecTByeT HeusyuyeHHass MpodjieMa MOTEHIUAIBHOIO HETaTUBHOTO
BJIUSHUA CUHTE3HPYEMBIX IMPOTEMHOB LIEKPONMH-MEIUTTUHOBOIO THUMA Ha
YCTaHOBJICHHE aCCOLIMATHBHBIX CBSA3EH MEXY PACTEHUSMU U ITOJIE3HBIMU U HUX
MUKpPOOPraHU3MaM{, B YAaCTHOCTH, METHWJIOTPO(HBIMM U METaHOTPO(PHBIMU
OakTepusiMmu. Takoe BO3ACHCTBUE MOXKET OBITh M3Y4YE€HO, IOCKOJbKY JaHHBIE
MUKpPOOPraHU3Mbl ~y4YacCTBYIOT B pPa3BUTUU pacTeHUd U  (OPMUPOBAHUU
YCTOWYMBOCTU K a0MOTHYECKUM U OMOTUYECKUM CTPECCOBBIM (PAKTOPAM.

[To nuTepaTypHbIM JaHHBIM LEKPONUHOBBIE U MEIUTTUHOBBIE OEJIKH MOTYT
BO3JICICTBOBATh HA IIMPOKHI CHEKTP MUKPOOPraHW3MOB, BKJIHOYAIOIIUX I'PaMM-
MOJIOKUTENIbHBIE W TpPaMM-OTpHIATENIbHbIE OakTepuu, W TpUObl (Hampumep,
Phytophtora, Fuzarium, Alternaria). Ilpu 5ToM KaTHOHHBIE AHTUMHUKPOOHBIC
NeNTUAbl  LEKPONUH-MEIUTTUHOBOIO  THIA  CEJEKTUBHO  JACHCTBYIOT  Ha
MPOKAPUOTUYECKYI0O MEMOpaHy, OTJIMYasg €€ OT JdYKApUOTHUECKOW (MCKIIIOUEHHE
COCTABJISIIOT TpuUObl — BO30yauTenw OoJe3Hel KapTodens, HampuMep OTaem
Oomurietbl, ACKOMUIIETHI).

Jlpyrue opraHu3Mbl-HEMUIIICHU BBISIBJICHBI HE ObLIH.

BeposiTHOCTH BO3HMKHOBEHUSI HEOJIATONPUSATHOIO IOCJIECACTBUS IIPU
BBIpPAIIUBAaHUM HA TEPPUTOPUHM OMNBITHOTO TMOJS - MaJOBeposiTHO. OneHka

MNOCJECACTBUA — HE3HAYUTECJIBHOC.



3.2.15. I'mnore3a. IlosiBiieHHe KUBBIX OPraHU3MOB, Pe3UCTEHTHBIX
WIN TOJIEPAHTHBIX K MPOAYKTAM TPAHCI€HOB.

CrnemyeT OTMETUTH, YTO Pa3BUTHE PE3UCTECHTHOCTH HE SIBIISETCS CaMUM IIO
ceOe PUCKOM, BBI3BIBAEMBIM TPAHCTCHHBIM pacTeHHEM. BmecTe ¢ TeM cuuTaem
IIeJIeCO00pa3HbIM PACCMOTPEHUE JaHHOW THUIOTE3bl, IOCKOJBKY OHAa MOXKET
OTIPENIETATh, IeJiecoo0pa3Ho JU OBUIO H3HAYaJIbHOE CO3/IaHHWE TPAHCTEHHOTO
pacTeHusl.

OTIMYuTENbHBIE YEPThl KATHOHHBIX aHTHMHKPOOHBIX IMENTHAOB, (HOpMOii
KOTOPBIX SBJISIOTCS CHHTE3UPYEMbIC IICJICBBIMA T€HAMHU TPAHCTCHHBIX PACTCHUI
CUHTETHUYECCKHE TICITH/IBI [ICKPOITMH-MEIIUTTUHOBOTO THIIA, SBJISTFOTCS CyMMAapHBIN
MOJIOKHUTENbHBINA 3apsi]] U aM(PUPUIBLHOCTD, KOTOPhIE 00ECIIEUUBAIOT HAPYIICHUE
IEJIOCTHOCTH OuMoMeMOpaH M JHM3UC KIETOK. Peanm3amusi Takoro MexaHU3Ma
JIEUCTBUS CYIIECTBEHHO YMEHBIIIAET BEPOSTHOCTH TOSBICHUS PE3UCTEHTHBIX
IITAMMOB MTATOTEHOB.

BeposiTHOCTH BO3HMKHOBEHUSI HEOJIATONPUSATHOIO TMOCJIEACTBUS TIPU
BBIPAIIUBAHUM HA TEPPUTOPUU OTBITHOTO TOJISI, COOTBETCTBYIOIIETO TPEOOBAHUSIM
0100€30MacHOCTH, - MAJIOBEPOSITHO. OlleHKA NMOCJaeACTBUSI — HE3HAYUTEIBHOE.

Ha ocHoBaHuM JaHHBIX OIICHKA BEPOSTHOCTH OTJIEIBHBIX BO3MOKHBIX
HKOJIOTUYECKUX PHUCKOB, CYMMAapHBI JKOJIOTMUECKUN PHUCK TPU BBIPANTUBAHUU
TPAHCTEHHBIX PACTEHUU, HECYIIUX TE€HBI IICKPOTTMH-MEIUTTHHOBOTO THIIA OIICHEH,
KaK He3HAYuTeJbHbIH. [Ipy BO3MOXXHOM KOMMEPUECKOM BO3JIETBIBAHUU
TPAHCTEHHOTO KapTodens MOKHBI OBITh MPUMEHEHBI MEpPHl PeryJIHpOBaHUS,
yKkazaHHbIe B 1.3. Takxke peKOMEHAYETCS BO BpEeMs MTOJICBBIX UCITBITAHUH TIPOBECTH
OIICHKY BCXOKECTH, YPOKAWHOCTH, HHTCHCUBHOCTH I[BETEHUS, STOA000pa30BaHUs,
3aBSI3BIBAEMOCTH CEMsIH TPAHCTCHHBIX (OpPM TI0 CPaBHEHHUIO C KOHTPOJIEM
(poAMTENbCKUMHU COpPTaMH), TIEpeHoca TpaHCTEHA KOHTPOJIBHBIM (hopmawm,
COBMECTHO BBIPAIIMBAEMBIM Ha OTMBITHOM TII0JI€, BEPOSTHOCTH IEPE3UMOBKHU
OCTaBJICHHBIX B TIOYBE KIYOHEH, CEMSH ISl OIICHKHA X KOHKYPEHTHOCITOCOOHOCTH
U pa3pabOTKH JAIBHEUIINX MEp MO PETyJUPOBAHUIO TMOTCHIUAIBHBIX PHUCKOB B

cllydae IOCJIEIYIOIIEro KOMMEPUYECKOT0 MCIONb30BaHus KapTodens. B ciyuae



BO3MOYKHOTO BO3JICTIBIBAHUSI TPAHCTEHHOTO KapTo(ess B CTpaHaX MPOU3pPACTAHUS
JUKUX COPOJMYEH YpPOBEHb CYMMApPHOI'O 3KOJIOTMYECKOTO PUCKA M MEpPBI €ro
peryaupoBaHus JTOKHBI ObITh IEPECMOTPEHBI.

3.2.2. OneHKa pUCKAa 30POBbIO YeJI10BEKA.

I'umore3a. TpaHcreHHbld KaprTogeb NPH HMCHOJb30BAHMM B IHUIILY
0Ka3bIBAeT TOKCHYECKUH I(PGeKT Ha 370POBbE YeJ0BEKA M AJJIEPruYecKue
peaKkumu.

Tokcukonornyeckasi OLIEHKA, IPOBEACHHAS 3asBUTEIEM, COOTBETCTBYET
npuHATEIM B Pecryonuke bemapycs MucTpykiusam [3]. Ha mepBom stame Obuio
OMPEICNICHO HAIMYUE WM OTCYTCTBHE TOMOJIOTMM HOBBIX OEJIKOB C TOKCHHAMU
OEJIKOBOM MPUPO/IBI, a TAKXKE ¢ OeaKaMu, 001aIalomuMu (PapMaKoJIOTHUEeCKOM UITH
WHOM OMOJIOTMYECKON akTUBHOCTHIO. [lomck 3asBuTeneM BO3MOKHBIX AHAJIOTOB
MsrAlu CEMA, oTHOCSIIUXCS K ajulepreHaM U TOKCHHaM, ¢ UCTIOJIb30BaHUEM 0a3
magubix UniProt 1 WHO-IUIS nokaszan Hanmmuue cxoxncrBa MSrAl ¢ Oenkom —
MEJUTMTUHOM TYENT U OTCYTCTBHE AHAJOTOB OEJIKOB TOKCHMHOB M JIJIEPTCHOB IS
CEMA. Tlockonbky Oenku MSrAl u CEMA sBasitoTcss HCKYCCTBEHHBIMHU
PEKOMOMHAHTHBIMU MOJIEKYyJIaMH, coiepkamumMu 8 N- KOHIIEBBIX aMHHOKHCIOT
nekponruHa A HaceKoMbIX U 18 C-KOHLEBBIX aMUHOKHUCIOT MEIUTTHHA IMYENl, TO
TaKO€ CXOJICTBO OBLJIO OYEBUIHBIM.

[lo nuTepaTypHbIM JaHHBIM AHTUMUKPOOHBIE MENTHABI IEKPOIHUH-
MEJUIMTUHOBOIO THMA JIETKO JEHATYPUPYIOT NPU HArpeBaHUU, B KUCJIOW cpelie
JKenynka, ObICTPO TMepeBapUBAIOTCS KEIYyJOUYHBIM COKOM. [lenmTumbl, momanasi B
YUCTOM BUJIE B KPOBb, SIBJIIOTCA OC30MACHBIMU JJISI MJIICKOMUTAIOIINX U YEJIOBEKa
(murepatypubie nanubie Jlocke). [lo nuteparypHbsiM gaHHBIM Jloche OENKOBBIN
MPOAYKT cesiekTuBHOro reHa Nptll umeer ucropuro 6€30MaCHOTO MCIOIL30BAHUS
M0 OTHOILICHHIO K 3[J0POBbIO YEJIOBEKA U JKUBOTHBIX.

3asBuTEIEM OBUTH MPOBECHBI UCCIICIOBAHMUS BIMSHUS TUETHI, COJEpKaIIeh
TpaHCTeHHbIH  KapTodenb  3asBisieMblx (opMm, Ha 3MOpPUOHAIBHOE U

HOCTBMGpHOH&J’IBHOG Pa3BUTHUC, KOTOPBLIC HC BBIABHUIN JOCTOBCPHBIX paanqHﬁ 10



CpPaBHEHUIO C JTUETOW, CONepKalllei HEeTPaHCTeHHBINH KapTodenb, W AueTon 0e3
KapTodes.

BeposiTHOCTH BO3HHKHOBEHHSI HeOJArONPHUSTHOTO NOCJHEICTBUS TIpU
BBIPAIIUBAHUN HA TEPPUTOPUH OMBITHOTO TMOJS - MAaJoBeposiTHO. OueHka
MOCJIeICTBUSI — HE3HAYMTEJIbHOE, 001N PUCK — HE3HAYUTEIbHBIH.

OO0mmii prcK MpU KOMMepPYeCKOM HCNOJIb30BAHUM B MHUIIEBBIX HEJIAX U
KOPMJIEHUsI KMBOTHBIX — HEOIpeaeleHHbIi. [locKoIbKy, HECMOTpPsSI Ha TO HTO,
CUHTETUYECKHE KATHOHHBIC aHTUMUKPOOHBIC TIENTH/IBI B OCHOBHOM H30HMPaTEIIbHO
JEHCTBYIOT Ha TIPOKAPUOTHICCKYI0 MEMOpaHy, OTInYas €¢ OT dyKapUOTHUCCKOM,
CYIIECTBYET BEPOATHOCTh WX BO3JCHCTBHUS Ha JYKAPUOTUYCCKHE OPTaHU3MEI.
[TockonbKy 3asBUTENN MPEATOIAraloT UCIOJIb30BaTh TPAHCTEHHBIN KapTOoQeb JIs
MIPOJIOBOJIBCTBEHHBIX W KOPMOBBIX II€JIeH, TO B (popMax TpaHCTEHHBIX PACTCHUH,
KOTOpbIE TUIAHUPYETCS HCIIOJIb30BaTh JJIsi BBIMYCKAa B OKPYXKAIOIIYIO Cpeay B
KOMMEPYECKUX IEeNsIX, HEOOXOAUMO C TMOMOIIBI0O COOTBETCTBYIOIIMX METOJIOB
OTIPEICTUTh KOIMMMWHOCTh BCTPOSHHBIX IIEJICBBIX TEHOB, UX YPOBEHB IKCIIPECCHH, C
MOMOIIBIO CTAaTUCTUYECKU TMOATBEPKICHHBIX JAHHBIX YCTAHOBUTH, €CTh JIU
3aBUCUMOCTH HAKOIIJICHUS! KOHEYHOTO MPOIYKTa OT KOTTMIHHOCTH BCTABKH IEJIEBBIX
reHoB. Takke B X0J/i€ TMOJIEBBIX HMCIBITAHUNH HEOOXOAMMO OIPEACNIUTh XapaKTep
HACJIEIOBAHUSI TPAHCTEHOB W YHUCJIO KOMUM BCTPOEHHBIX T'€HOB y MOTOMCTBA. B
COOTBETCTBHM C TPHUHIIUIIOM MPEAOCTOPOKHOCTH, HEOOXOIUMO IPOBEACHHE
JTATBHEHIINX TOJTOCPOYHBIX TOKCUKOJIOTUUECKHX HCCICIOBAHUN IO W3YUYEHUIO
BO3JICHCTBHS TPAHCTEHHOTO KapTo(dens Ha IMOPHOHATFHOE U MTOCTIMOPHOHATBHOE
pa3BUTHE JTA0OPATOPHBIX XKUBOTHBIX, a TAaK)KE IMPOBEICHHUE aUICPTOJOTHYECKHUX

TECTOB TI0 YCTaHOBJCHHBIM B Pecniyosinke benapycs Muctpykuusm [2].



3AKJIIOYEHUE

1. B pe3ynbrare nNpoBeAEHHOM roOCyJapCTBEHHOM SKCIIEPTH3bI 0€30TTaCHOCTH
TpaHCTEHHBIX (OpM KapTodesst CO BCTPOCHHBIMHU TMOCIEA0BATEILHOCTIMU TE€HOB,
KOJUPYIOIIMMHA TENTUAbl IEKPONMUH-MEIUTTUHOBOTO Tuma, u reHom npt I,
OTPEIEISIIONMM YCTOMYMBOCTh K AHTUOMOTUKY KAaHAMHIIUH, BBIBOJBI KOTOpPOH
OCHOBBIBAIOTCSI Ha pe3yJpTaTe aHajlu3a JaHHbBIX Jlocke, MpeacTaBIEHHBIX
3assureneM (MHcTUTYT OModu3nku u kieTodHoil ummxenepun HAH Benapycwu),
OKCHepT CYUTAET, YTO PUCK BBICBOOOXKIEHUS 3asBISEMBIX TPAHCTEHHBIX (POpM
KapTodess B OKPYXAOUIYI0 Cpeay UIsl MPOBEACHUS UCHBITAHUNA HA TEPPUTOPUU
OTBITHOTO MOJsl, COOTBETCTBYIOIIEIO TPEOOBAHUAM O€30MAaCHOCTH K OIBITHBIM
NOJIIM M JpPYrUM OOBEKTaM, MpeAHA3HAYEHHBIM JJIsi MPOBEJIECHUS HCIBITAaHUI
HENaTOr€HHBIX T€HHO-UHKEHEPHBIX OPTaHU3MOB [ /], SIBISETCSI HU3KUM.

2. 3asBuTeneM pa3paboTaHbl MEpbl MOHUTOPMHIA IMpU BBIPAIIUBAHUU
TPaHCT€HHBIX ()OPM HA TEPPUTOPUU OMBITHOTO MOJS, MEPHI MO PETYIUPOBAHUIO
PUCKOB, Me€pbl OYHMCTKM TEPPUTOPUH ONBITHOIO IIOJII IO OKOHYaHUU
BETETAllMOHHOTO TMepuona, sBIsAmMecs SOPEKTUBHBIMUA Uil  MPEOJOTICHUS
ZOJITOCPOYHOTO HEOJIaronpusITHOrO BO3JICHCTBHSL. OKCIepToM  JIaHBbI
PEKOMEHJAMU O TOM, YTO IO 33aBEPIICHUH BETETAlMOHHOIO MEpUOAA Ha3eMHas
YacTh PACTEHUM TOJKHA OBITh YHUUTOXKEHA ITyTEM C)KUTAHUSI B KPEMATOpeE.

3. OKchmeproM JaHel PEKOMEHAAIMM O NPOBEIECHUH 3KOJOTMYECKHUX
HKCIIEPUMEHTOB B YCJIOBHSX OMNBITHOTO MOJSl, COOTBETCTBYIOUIETO TPEOOBaHUSIM
0e30MacHOCTH, KOTOpPbIE MOTYT MPOBOAUTHCS MapajlieNbHO C  MOJIEBBIMU
UCIIBITAHUSIMU.

4. IlpencraBnennsie 3asiButesneM (opmbl KapTodenas cO BCTPOCHHBIMU
MIOCJIEIOBATEIbHOCTIMHU I'€HOB, KOJUPYIOIINX HNENTUABI LEKPOIUH-
MEJIUTTUHOBOIrO THNAa, U TeHOM Npt I, MOryT OBITH BHINYIIEHBI B OKPYKAIOLLY IO
cpeay /ISl TPOBeJeHUS] HUCHBITAHMA HA TEPPUTOPMU ONBITHOIO MOJIS,
COOTBETCTBYKOILIEro TpPeOOBaHUSIM 0€30IMACHOCTH K ONBITHBIM IOJSIM H

APyrum Oﬁ'beKTaM, NMPpEIHASHAYCHHBIM IJI1 IIPOBCACHUA HCIBITAHUMI



HENMATOreHHbIX F'eHHO-MHKeHEePHbIX OPraHu3MoB. MeTo 1 MOHUTOpHUHTA (PopM —

III{P k rmocienoBaTeaIbHOCTSM LIEJEBOI0O U CEJIEKTUBHOIO T'€HOB.

PEKOMEH/IALIUN

1. PexomenmyeTcss BO BpeMsl TIOJIEBBIX MCHBITAHWA HA OIBITHOM TIOJIE,
COOTBETCTBYIOIIEM TpeOOBaHUSIM OE€30MaCHOCTH, MPOBECTH OLIEHKY BCXOXKECTH,
YPOXKAWHOCTH, WHTEHCHBHOCTH IIBETCHHUS, ST0J000pa30BaHMsI, 3aBS3BIBACMOCTU
CEMSH TPAHCTEHHBIX ()OPM MO CPABHEHUIO C KOHTPOJIEM (POAUTEIILCKUMHU COPTAMH
Berpass, Onuccei, Ckap0), repeHoca TpaHCTEeHa KOHTPOJIBHBIM
HeMouduimpoBaHHbIM copTam Kaprodens (copra Berpass, Onucceit, Ckap0),
COBMECTHO BBIpPAIIUBAEMBIM HA OIBITHOM II0J€, OIICHUTh BEPOSTHOCTH
MEpPEe3MMOBKH OCTaBIICHHBIX B TOYBE KIYOHEH, CeMsSH g OIEHKH HX
KOHKYPEHTOCIIOCOOHOCTH M Pa3palOTKU JaJbHEUIIUX MEP IO PEryJUpOBAHUIO
NOTCHIIMAIBHBIX ~ PUCKOB B Ciy4ae  MOCJEAYIOEr0O  KOMMEPYECKOTO
UCIIOJIB30BaHuUs KapTodes.

2. B xome moneBBIX HUCHBITAHUN HEOOXOJUMO OIPEACIUTh XapaKTep
HACJIEIOBAHUS TPAHCTEHOB M YMCJIO KOMHI BCTPOEHHBIX T€HOB Y MOTOMCTBA. [t
JUHUHN, 0OTOOpaHHBIX HA OCHOBAHWH aHAJN3a TPAHCTEHHBIX (OPM, pEKOMEHIOBAHO
C TOMOIIBIO COOTBETCTBYIOIIMX METOJIOB OINPEACIUTh KOMUHHOCTh BCTPOEHHBIX
IIEJICBBIX TEHOB, YPOBEHb WX OKCIPECCHH, C TIOMOIIBI0 CTaTUCTHYCCKHU
MOATBEP)KIACHHBIX JAHHBIX YCTAHOBUTH, €CTh JIM 3aBUCUMOCTh HAKOIUICHHS
KOHEYHOTO MPOAYKTa OT KOMUHHOCTH BCTABKH IICJICBBHIX TCHOB.

3. [Ipy BO3MOXHOM HJaJIbHEHWIIEM KOMMEPYECKOM BBIpANIUBAHUHA Ha
BEPOSITHOCTh MEpeJjaurl TpaHCTeHa OyAeT BIHATH CTENIEHb KOHTPOJIS 3a MOJTHOTOMN
cOOpKM ypoxkasi M YHUYTOKCHHE CEMSH BMECT€ C BETe€TaTUBHOW Maccoil B
npoiecce yoopku. [[ns mpenoTBpalleHHs] MEpeHOoca MbUIbLBI OT TPAHCTEHHOTO
KapTrodenss K HETPAaHCTEHHOMY TIOCPEACTBOM HACEKOMBIX TIPH JajbHEeuIeM

KOMMEpPYECKOM HCIOJIb30BAaHUM B KAueCTBE H30JIMPYIOMIEro (aKkTopa MOMKET



INPUMEHSATHCA €r0 BO3JEIbIBAHUE OT HETPAHCTEHHOTO Ha paccTostHuu 150-200 M. u
OTCYTCTBHE YJIb€B OOIU30CTH OT I0JIEH, HA KOTOPBIX BO3/EIBIBACTCS KAPTO(Eb.

4. B COOTBETCTBUM C MPHHLHUIOM TPEIOCTOPOKHOCTH, HEOOXOAMMO
IpOBEJCHUE ATbHEHIINX JIOJITOCPOYHBIX TOKCHKOJIOTHUECKUX HCCIEIOBAHUH 10
U3yYEHUIO BO3JEHCTBUA TpPAaHCT€HHOro KapTodens Ha SMOpUOHAIBHOE U
NoCTAMOPHOHANIEHOE pa3BUTHE Ja0OpPATOPHBIX KUBOTHBIX, a TaKXKe MPOBEICHHE
aJUIEPrOJIOTHYECKUX TECTOB IO YCTaHOBJIEHHbIM B Pecmybnuke benapych

NuacTpykuusim.
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1. B  pesynbrare npoBEACHHOH  TOCYJAapCTBEHHOW  3KCHEPTHU3BI
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SIBJISICTCS] HU3KHM.
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redoMm Nptll Moryt OBITh BBICBOOOKIEHBI JUIsi TPOBENCHHUSI HUCIBITAHUN Ha
TEPPUTOPHUH OIBITHOI'O MOJS, COOTBETCTBYIOUIETO TpeOOBaHUAM O€30MaCHOCTH K
OTBITHBIM TOJSIM W JPYTUM OOBEKTaM, MpeAHA3HAYEHHBIM JIs TPOBEICHHUS
UCTIBITAHUH HETIATOT€HHBIX TeHHO-MHKEHEPHBIX OPTaHU3MOB.

3. BricBOOOXIEHNEe  pacTeHWil  TpaHCTeHHOro  KapTodens s
MIPOBE/ICHUSI UCTIBITAHUN Ha TEPPUTOPUU OIBITHOTO TOJS MOXKET OBITh MPOBECHO
0€3 UCKYCCTBEHHOM U3O0JISIIIUU PACTEHU.

4. [To 3aBepiieHNH BEreTallMOHHOIO MEPHOJIa Ha3eMHasl YacTh pacTEeHUI

JIOJKHA OBITh YHUUTOXKEHA MyTEM CKUTAHUSI B KpEMATope.
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