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BBEJIEHUE

HckmounTenbHo 0OJbLIOE 3HAYCHUE XMUMUSI MMEET B CEJILCKOM XO3Si-
CTBE, KOTOPOE HCIOJB3yeT MHHEpPAIbHBIE yTOOpEHHUS, CPEACTBA 3aIIUTHI
pacTeHui OT BPEAMTENICH, PETYISTOPhl pOCTa PacTCHUH, XMMHYECKHE I0-
0aBKM M KOHCEPBAHTHI K KOpMaM /Ul )KUBOTHBIX M APYIHE MPORYKTHL. Mc-
MTOJTF30BAHNE XMMHYICCKIX METOJIOB B CEIIBCKOM XO3SHCTBE IMPUBEIO K BO3-
HUKHOBEHUIO Psila CMEXHBIX HayK, HallPUMeEp, arpOXUMHUHM U OMOTEXHOJIO-
THH, TOCTIDKEHHUS KOTOPBIX B HACTOSIIEE BPEMs MIMPOKO MPHUMEHSIOTCS B
MIPOM3BOJICTBE CEIBCKOXO3SIMCTBEHHOM MPOTYKIINH.

CoBpeMeHHast XMMHS SBILIETCS OJHON M3 CAMBIX OOIIUPHBIX AUCITUTLTNH
Cpear BCeX eCTECTBEHHBIX HayK. Bo Bce BpeMeHa XMMUS CITYXKHUT YEIOBEKY
B €ro NPaKTHYECKON ACSITENbHOCTH. XUMHUS SBIACTCS (PyHIAMEHTAITBHOMN
JUCLUILIMHON, N3yYeHHUE KOTOPOH CHOCOOCTBYET Pa3BUTHIO XUMHYECKOTO
MBIIIICHUsSI, BRIPAaOOTKE HAYyYHOTO B3IJIAa Ha MPHPOIY, CO3AAET TEOPETH-
yeckuil hyHIaMEHT JUIsl XapaKTepHCTHKH MOKa3aTeaeld MPUPOIHBIX 00beK-
TOB.

OCHOBHOE HalpaBjeHHE B PAa3BUTHHU CTYJCHYECKOW HAayKH — Bce Oosee
LIMPOKOE BHEAPEHUE DIIEMEHTOB HAay4YHBIX HCCIIEJOBAHUI B y4eOHBIH Mpo-
necc. CoueTaHne HayYHOTO MOWCKA CTYACHTA C €ro OOyYeHHEeM B3aWMHO
oborarmmaeT o0a mporiecca, IOTOMY YTO 3HAHHS, TTOIyYEeHHBIE B TBOPYECKUX
MOKCKaX, 0COOEHHO IeHHBI. CTyICHTHI UCTIONB3YIOT MOJydYeHHBIC 3HAHUS B
cepe METOAMKU HayYHOTO MCCIIEIOBAHHS MPHU BBIIIOJIHEHUH PAKTUUECKUX
3aHATHH O CICIHAIbHBIM JUCIUTUIMHAM W Ha CEMUHApaXx.

Yupexnenue oopazoBanus «benopycckas rocyjapcTBeHHasi CeJIbCKOXO0-
3SIACTBEHHAS aKaJAEMUs» SBISICTCA CTApeHIINM WM BEOYIIMM MPOQHIEHBIM
By30M, B CBf3M C 4YeM yaAenseT Oonblioe BHHMaHHE HAay4HO-
HCCIIeoBaTeNIbCKOW paboTte crynmeHToB. Ha kadenpe xummm 17-19 mas
2016 rona nporren 1V MexayHapoausiii GopyM CTYAEHTOB CEIbCKOXO3sTiH-
CTBEHHOTO, OMOJIOTHYECKOTO M IKOJOTHYECKOro mpodmieit «XuMus B co-
JIPY’KECTBE HAYK», KOTOPBIIl ObUI OPraHN30BaH I10 JBYM HaIlpPaBICHUSIM:

o XVI| MexnyHapoaHas CTyACHUYECKas OJNMMIAAAA 10 XUMHH (TIHCH-
MEHHas paboTa);

o |V MexnynaponHas HayqyHO-TIpaKTHUECKass KOHPepeHIHs «XUMHUKO-
9KOJIOTHYECKHE ACTIEKTHl HAyJHO-UCCIEI0BATENBCKOM pabOThl CTYICHTOB U
MarucTpaHTOB» (paboTa CEeKIMil M0 HATIPABICHUSM ).

Kondepennus mpenycmarpuBaia ABa THIA YYacTHs: OYHOE YYacTHE
(BBICTYIUIEHHE C JIOKJIQJIOM Ha CEKIMM M IyOJMKalus CTaTbU) U 3a0YHOE
ydacTue (IyOJIuKamus CTaTbr 0e3 BBICTYIICHHS Ha CEKIINH).



Bgsenenune

HccnenoBanus CTYAEGHTOB OPHEHTHPOBAHBI B OCHOBHOM Ha M3y4CHHE
TEOPETHUYECKUX aCIEKTOB XHMHHM B HAy4YHO-HCCIEIOBAaTEIbCKOM paboTe
CTY/ICHTOB M MarucrpaHToB. Hayuneie paboThl cTyeHTOB 4—5 KypcoB, Ma-
THCTPAHTOB M acCIUPAHTOB HOCAT, KaK MPaBHUIO, NMPUKIATHON XapakTep U
HUMEIOT BUJ 3aKOHYEHHOTO MCCIEJ0BaHUs, IO pe3yabTaTaM KOTOPOro Mmpea-
JIOKEHbI PEKOMEHJAINH, HalleeHHBIE Ha OXPaHy OKPYXKaromed cpempl H
YBEJIMYEHUE CeNbCKOoXO03saiicTBeHHOoro mnpousBoacTtea B AIIK. B pamkax
CTYICHYECKON Hay9IHO-TIPAKTUIECKOI KOH(pEpEHIH padoTano 3 CeKIuu:

Cexnust 1. Teoperndeckne acrekThl XMMUM M MOHUTOPHHI OKpYXaro-
e cpeapl.

Cexnyst 2. Ponb XuMu# B COBpEMEHHBIX TEXHOJIOTHAX PAaCTEHHEBOICTBA
U arpoOXUMHUH.

Ceknus 3. 3HaHWEe OMOXMMUHU — (GYHIAMEHT HAyYHBIX HCCIICOBAaHUH B
300TE€XHUU U BETCPUHAPHH.

ITo pesymbraTtam paboTel KoH(MepeHIUH K | kateropmu oTHeceHO 12
Hay4HbIX paboT, ko II u III xkateropuu — mo 12 u 10 paboT COOTBETCTBEHHO.

B cOopHHKEe MaTepHaioB NPUBEICHHI CTaTbU IOKIAZ0B yYaCTHHKOB
MexnyHapoIHOH CTylIeHYEeCKOH HayYHO-NIPAKTHYECKOH KOH(EpEHIUH.
CraThy B Pa3IMYHON CTEIEHU OTPaXKalOT COBPEMEHHBIE TCHACHIINU Pa3BH-
TUS OTpaciell ceabCKOX03sMCTBEHHOTO MPOM3BOCTBA. 3aTParuBaoTCs pas-
JIWYHbIE HAay4YHBIE NMPOOJEMBI: KaueCTBO BOABI B OTKPBHITBIX HMCTOYHHKAX,
3G PEKTUBHOCTH NPUPOAOOXPAHHBIX MEPOIPUATHH IO 3aIiuTe atMocepsl,
9KOJIOTO-XUMHYECKHAE MPOOJIEMBI YTHIM3aIUN HPOMCTOKOB, XHMHYECKHE
aCIIEeKThl OMOJIOTMYECKOH OYNCTKHM CTOYHBIX BOJ| aKTHBHBIM WJIOM, BIIUSTHHE
ACKOPOMHOBOI KHCIIOTHI Ha (PU3HMOJIOTHIO PACTEHUH M CHHTE3 €€ MPOU3BO-
HBIX, arPOXUMHUUYECKUN MOHUTOPHHI NaXOTHBIX MOYB, BIMSHUE KOMIIJIEKC-
HOTO NPUMEHECHHS CPEACTB XUMH3ALUHM HA XMMHYECKHH COCTaB SUMEHS,
JieficTBUe HAHOMOPOIIKOB MEIU M OKCHJAa MEIU Ha PACTeHUs B IOJEBBIX
YCIIOBUSIX, TOJydEHHE IMEPCHEKTUBHBIX MAaTepualoB MHOTOIEIEBOTO HC-
MIOJIb30BAaHUS B CEJIbCKOM XO3SIMCTBE, XUMHYECKHE ACIEKThl aCKOPOMHOBON
KUCJIOTHI B OOOOBBIX PACTEHUSIX, XMMUSI KPEMHUsI, OMOXMMHUS MEXaHH3Ma
TEHETUYECKONH M3MEHYMBOCTH, COJCP/KaHNE BUTAMHHOB B IPOXYyKTax y0os
CeJIbCKOXO3SHICTBEHHBIX XUBOTHBIX, BBIPALCHHBIX C UCIONb30BaHHEM Ha-
HOYACTHI[ MeTaioB. HeKoTopble cTaThé HOCST OO30pHBIN XapakTep, HO
coJieprKaT MOJIE3HYI0 MH(POPMALMIO JUTS PACIIMPEHHs KPYro3opa CTyAEHTOB
1 MarucTPaHTOB



Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

CEKIIUA 1. Teopemuueckue acnekmul Xumuu
U OXpaHa oKpydHcaroueii cpeost

YK 619:615.32:582.998

COJEPKAHUE T'MAPOKCUKOPUYHbBIX KUCJIOT

U KAPOTUHOUJIOB B OKCTPAKTAX POMAIIKH ATITEYHOM
Angpymenko B. C., xumuk-ananutuk, OO0 «Pydukony,

MuxaiinoBa J. A., CTyIeHT

Hayunwiii pykosooumens — llocmpaw H. FO., kand. 6uon. nayk, ooyenm
YO «ButeOckas oparena «3Hak [Touéra» rocyaapcTBeHHas akaaeMust
BETEpHHAPHON MeJNIUHBY, T. Bureock, Pecnydinka benapych

BBenenme. lIBeTKM poMalIKy anTE4YHOM SBISAIOTCS LIEHHBIM JIeKap-
cTBeHHBIM ChIpbeM (JIC) M MHPOKO MCIONB3YIOTCS B BHIIE HACTOCB U OTBa-
POB, Tak Kak O0JIAAaf0T OOTaThIM XUMHYECKHM COCTaBOM M HPUMEHSIOTCS
KaK MPOTHBOBOCIAIHUTEIBHBIC, CIIA3MOJIMTHYECKUE U Ne3NHPHUIHUPYIOIIIEe
cpencTaa.

Cpe):u/I MHOTI'OYHMCJICHHBIX BCHICCTB, SABJIAIOUIUXCA KOMIIOHCHTAMH LIBCT-
KOB poMaiku (ux He MeHee 50), IPUCYTCTBYIOT TaKkKe TMIPOKCUKOPUUHBIE
KHCJIOTHI U KapoTuHouAbl. CTeneHs ux 3xcrpakuuu u3 JIC B 3HaUNTENIbHON
CTEINIeHN ONpeAeNsIeTcs NPUPOJION 3KcTpareHTa. B Hacrosimee Bpemsi Bce
MUpe HCHOJIB3YCTCSA TEXHOJOTHA HU3BJIICYHCHUA OHMOJIOTUYECKA aAKTHUBHBIX
BEIIIECTB M3 JICKAPCTBEHHOTO PACTHTEILHOTO ChIPbs JBYX(a3HO# crcTeMOi
skcTpareHToB ([CD), KoTOpas sSBISAETCA CMECHIO THAPOGUIEHOTO U JIAIIO-
(UIEHOTO PaCTBOPUTEIICH.

Heas padoThI COCTOUT B U3yYCHHUH CTETICHH SKCTPAKIUU THAPOKCHKO-
PUYHBIX KUCIIOT W KapOTHHOHWIOB W3 IIBETKOB POMAIIKH alTeYHOU C WC-
MOJIb30BAHUEM PA3IMYHBIX IKCTPAreHTOB, B ToM gucie JJCD.

Marepuanbl 1 MeToauka uccienoanuii. JIPC uzmenbuanyu u mnpoce-
MBAJIX CKBO3b CUTO C AMaMeTpoM oTBepcTuil 1 MM. [opiwro u3mens4eHHo-
ro chlpbs Maccoil 0,5 r momemanu B KOJIOy co NUIU(OM BMECTHMOCTHIO
250 mu, no6aisiu o 50 mut ruapoduIIbHOTO ¥ rUAPOPOOHOr0 IKCTPAreH-
TOB M B3BEIIMBAIN. 3aTEM IIPOBOANIIN OKCTPpAarupoBaHUEC IyTEM HarpeBaHusA
Ha BOJISTHOM OaHe B TeueHwne 45 MUH (OT Hadajga KUIECHHS COAEPKUMOTO) C
o0OpaTHBIM X0NOAMILHUKOM. [locie oxiax/eHns: KoJ0y OBTOPHO B3BELIH-
BaJIN M JOBOAWINA MAacCy NPH HEOOXOANMOCTH 10 NEpBOHAYAIBHOM THIpO-
(MIBHBIM DKCTPAareHTOM.
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B kagectBe rHAPOGUIEHOTO IKCTPareHTa HCIIOIB30BAIN 3TAaHOIBHEIC
pacTBOpHI paznuuHoi kKoHeHTpanuu (20 %, 40, 50, 60, 70, 80 %), B kaye-
cTBe THAPO(HOOHOTO — padUHUPOBAHHOE U J1€30JJ0PUPOBAHHOE ITO/ICOTHEY-
HOE MacJIo.

W3Bneuenus GpuIbTpOBalM uYepe3 TPOHHOW CIIOW Mapiu WM pasiessuiv
(ha3bl C IOMOIIBIO ACIUTEIbHON BOPOHKH.

Pe3yabrarsl HccenoBanusi M UX odcy:kaenue OnpesereHue Koiaude-
CTBEHHOT'O COJIEpP)KaHUSI T'HJIPOKCHKOPUYHBIX KHCJIOT, KapOTHHOWIOB W
xnopod)ymna B BOJHOM, BOJHO-CIIMPTOBBLIX, MAC/JIIHOM H3BJICUCHUAX, a
TaK)Ke B MaCJISIHOM (paze BBITSDKEK, ITOJYYeHHBIX METOJIOM JIBYX(a3HOM IKC-
TPAKIMX, OCYIIECTBIBLIN CIEKTPOPOTOMETPHIESCKAM METOIOM. B kauecTBe
pacTBOpa CpaBHEHHS HCHOIb30BAIHN 96%-HBII CIIUPT STHIIOBBIA. MacisiHbIe
W3BJICUCHUS HE Pa3BOAWIN, a KaK PacTBOP CpPaBHECHHUS HCIIONB30BAId Ha-
THBHOE Macio. V3MepeHHe ONTHYECKUX IUTIOTHOCTEH OCYINECTBISUIH Ha
cnekrpodoTtomeTpe PB-2201.

KommdecTBO THIPOKCHKOPUIHBIX KHCIOT OMpPENeIUIH B TepecueTe Ha
XJIOPOTCHOBYIO KHUCJIOTY, H3MEpsisi ONTHYECKYIO TUIOTHOCTh MpU 328 HM.
ConeprxkaHue THAPOKCUKOPUYHBIX KUCJIOT PACCYUTHIBAIN 11O (hopMylie:

A A-25 ’
507-2
rie A — onTuyeckas INIOTHOCTh pacTBopa mpu 327+1 Hw;

507 — ynespHbIN MOKa3aTelb NOTJIOIIEHHS XJIOPOT€HOBOM KHCIIOTHI TIPH

327+1 HM.

JI1 KOMTMYeCTBEHHOTO ONpeAeIeHUsI KApOTHHONUIOB U3MEPSIIH ONTHYIe-
CKYIO IUTOTHOCTPH m3BliedeHui npu 442 um. Conepxanne KapOTHHOUIOB B
nepecyere Ha BUOJIOKCAHTHH PACCUUTHIBAIH 10 (hopMyIe:

_ A-25-10000
2500-2

rae A — onTudeckas INIOTHOCTb PacTBopa mpu 442+2 HM;
2500 — ynmenpHBIA TOKA3aTeIb MOTJIONICHUS BHOJOKCAHTHHA TIpH 44242
HM;
10000 — nmepecueT Ha MT/II.
Cratuctudeckyro 00paboTky m 0000IMIeHHEe MOTYYCHHBIX IUPPOBBIX
JAHHBIX OCYIIECTBIISUIN ¢ TIOMOIIBI0 mporpamMmbl Microsoft Excel.



Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

ITo BbIIIEC ONMUCAHHOW METOAMKE OCYIISCTBHIIM CIIEKTPO(OTOMETpHUE-
CKO€ HMCCIICJIOBAHUC TTOTYYCHHBIX M3BIICUCHUH, PE3yIbTaThI KOTOPOTO MPE/I-
craBieHsl B Ta0I. 1 u 2.

Ta6nuna 1. Cogep:xanue ruipOKCHKOPUYHBIX KHCIOT B CHHPTOBBIX IKCTPAKTAaX

OKCTpareHt C, %
Bopga ouniennas 0,0309 + 0,0008
20%-HBbIil CIUPT ITHIIOBBII 0,0317 + 0,0006
40%-HBIil COMPT ITHJIOBBII 0,0462 £+ 0,0007
50%-HBbIil CIUPT ITHIIOBBII 0,0475 + 0,0007
60%-Hblil CIUPT STHIIOBBIA 0,0496 +£0,0006
70%-HBbIil CIUPT ITHIIOBBII 0,0462 + 0,0007
80%-HBblil CIUPT ITHIIOBBII 0,0416 + 0,0007

Kax BumHO M3 maHHBIX TaOJs. 1, HAMMEHbIEee coepikKaHnue THAPOKCHUKO-
PUYHBIX KHCJIOT HaOmIomaeTcs B BOJHOM mH3BiedeHHH. C yBeTHUECHHEM
KOHIIGHTPAIlMN CHHPTa ITHIOBOTO B 3KCTPATEHTE YBEIWIHBAETCS CTETICHB
W3BJICUCHUS STUX BEIIECTB, MPH 3TOM MAKCHMYyM MPHUXOIUTCS Ha HM3BJICUE-
HUE, TIOJIYYCHHOE C MCIIOJh30BAaHUEM B KauecTBe IKcTpareHTa 60%-Horo 3ta-
HOJIA.

TabGnuua 2. Conepmalme KapOTHHOHU/0B B BOAHOM H CIMPTOBBIX IKCTPAKTAaX

OKCTpareHt C, Mr/n
Bona ounniennas 2,40+0,37
20%-Hblil CIUPT STHIIOBBIA 2,77+0,43
40%-HBIil CIUPT ITHIIOBBII 475+0,61
50%-Hblil CIUPT STHIIOBBIA 4,90+0,63
60%-Hblil CIUPT STHIIOBBIA 2,93+£0,51
70%-HBbIil CIUPT ITHIIOBBII 3,20+0,45
80%-Hblil CIUPT STHIIOBBIH 4,12+0,42

W3 nmomy4yeHHBIX pe3ynbTaTOB BUIHO, YTO BOAOM OYMIIEHHON H3BIEKa-
€Tcsl HAMMEHbIIee KOJIMYECTBO KAPOTHHOUIOB, B TO BpeMsl Kak Ipu J100aB-
JICHUH CIIUPTa 3THJIOBOTO B 3KCTPAreHT HAOIIOAETCs] yBEINYEHHE KOHIICH-
TPaIMM 3TUX COCAMHEHMI B M3BICUCHUAX. SIPKO BBIPA)XKEH CKaueK CTECTICHH
W3BJICYEHUS] KapOTHHOUAOB TP HCIIOJIB30BAHUM B KAueCTBE IKCTparcHTa
40-50%-HOTO CIHPTa STHIIOBOTO.

Pe3ynpTaThl KOJIMYECTBEHHOTO COACPKaHNS THAPOKCHKOPHUYHBIX KUCIIOT
M KapOTHHOWIOB B MAcJISSHOM W3BIICUCHUM M MacisiHoM (asze (MD) ussie-
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YCHHH, MOJyYCHHBIX METOAOM ABYX()a3HO#M SKCTPAKIKUH IPECACTABJICHBI B
Tabi. 3 u 4.

Ta6nuna 3. Comep:kaHHe rHIPOKCHKOPHYHBIX KHCJIOT B MACISIHOM H3BJIe4eHHH
u M® nByx(pa3HbIX BbITSIKEK

OKcTpareHT C, %
MacJ1o MoacoHEYHOe 0,0299 £ 0,0003
JCO: macn0—20%-HbIil CIUPT ITHIIOBBIN 0,0336 + 0,0004
JC3: macno—40%-Hblii cIUpT STUIOBBII 0,0356 + 0,0005
JCO: mac10—60%-HbIil CIUPT ITHIIOBBII 0,0372 + 0,0003
JCO: macio—70%-HbIil CIUPT ITHIIOBBIN 0,0393 + 0,0005
JIC3: macno—80%-Hblii CIUPT STUIIOBBII 0,0349 + 0,0003

Tak Kak TMAPOKCHKOPWUYHBIE KHCIIOTHI IO CBOEH NPHUPOAE SIBISIOTCS
TUAPOMUIEHBIME COSIMHEHHUSMH, CTETIeHb UX W3BJIEYCHUS B HEOJISPHBINA
pacTBOpHTENh OYEHb HHM3Kas. MakcuMmalbHasi KOHLEHTPAIHs THIPOKCHKO-
PHUYHBIX KHCIIOT Habnroganack B M@ u3BiedeHHs, IOJy4eHHOI'O C UCIOJb-
30BaHMEM B KadecTBe dKcTpareHTra cucteMsl /0%-HbIit 3TaHOI-MAacIo.

Ta6auna 4. Copep:xaHne KApOTHHOHJIOB B MacCJIsIHOM H3BJeueHnH U M® nByX¢a3HbIX

BBITSIZKEK
OKCTpareHt C, Mr/n
Macio nojgconHeyHoe 17,90 £ 0,91
JC3: macno—20%-Hblii cCIUPT STUIIOBBIH 11,30+ 0,68
JCO: mac10—40%-HblIil CIUPT ITHIIOBBIN 17,73 +0,61
JCO: macn0—60%-HbIil CIUPT ITHIIOBBII 25,43 +0,59
JIC3: macno—70%-Hblii CIUPT STUIIOBBII 31,63+0,74
JCO: mac10—80%-HbIil CIUPT ITHIIOBBII 25,92 +0,51

Kapoturouapl, sBissIch TUAPOPOOHBIMUA COSTUHEHHSIMH, HAMHOTO 3(-
(eKTUBHEE W3BJICKAIOTCS MACJIOM, YE€M pPacTBOpAMH CIIHPTA 3TUIIOBOTO.
MeHbllle BCEro KOHIEHTpAIMS KapOTHHOWIOB B M® u3BICUeHUs, MOITY-
YEHHOTO C HCIOJIb30BaHHEM B KadyecTBE IKcTparcHTa cucTeMbl 20%-HbIi
3TaHOJI—MAac0. MaKCUMaNbHBIN MEPEexXo]] 3TUX coeauHeHui B M® Habro-
JTAeTCs TIPU UCTOJIB30BaHUM B Ka4eCTBE MOJSIpHOU (a3sl 70%-Horo cnupra
STUJIOBOTO. B 9acTHOCTH, B MacisiHOM U3BJIEUEHUHU COJIEPKaIoch B 3,7 pa3za
OoJpIie 3TUX coennHeHnH, 4eM B 50%-HOM cITUpTOBOM 3KCTpakTe. OqHAKO
B M® nByxda3HBIX BHITSDKEK HAONIONANOCH elie OOoJbIIee CoIepKaHue
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KapOTHUHOUJIOB: NPU HCIOJIE30BAaHUHM B KAYECTBE MOJIAPHOTO KOMIIOHCHTA
70%-HOro ciMpTa 3TWIOBOI'O MX COJCpPKAHUE B BBHITSDKKE B 1,8 pasa Bhime,
9YeM B MaC/ITHOM 3KCTPAKTe.

3akiouenue. Takum 0Opa3oM, IS U3BJICYCHHS W3 I[BETKOB POMAIIKH
anTeYHOU TUAPOKCHKOPUYHBIX KHCIOT Hanboee ONTHUMAlIbHBIM SKCTPareH-
ToM siBIsieTcss 60%-HBIH 3TaHOJ, a UII KapOTHHOMIOB M3 POMAIIKH arTed-
Ho#t sBistercst ICO, cocrosimast u3 Macna 1 70%-HOTo CIMpTa 3THI0BOTO.
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YJIK 547.164.3

BUOJOI'NYECKHUE ACTIEKTbBI 1 KOIMYECTBEHHOE
ONPEJAEJEHUE BUO®JIABOHOUJIA - BATAMUHA P
Bes3y6enko M. 41., ctyneHT

Hayunwuii pyxosooumens — Iloodyonasn O. B., kano. c.-x. nayk, ooyenm
YO «benopycckas rocyapcTBEHHAs CEIbCKOX03SHCTBEHHAS aKaIeMUs»,
r. opku, Pecriyonika benapychb

Bgenenue. [Ipupoassie (eHOIBHBIE aHTHOKCHAAHTBI PaCTEHUH OIpeje-
JSIFOT UX aHTHUBOCHAJIMTENLHOE, aHTUMHKPOOHOE, CIIa3MOJIMTHYECKOE, aH-
THOKCHJAHTHOE M HEUPONPOTEKTOpHOE AckcTBUE. OMHUM U3 BaXKHBIX Ia-
paMeTpoB OKCHOCH30JI0B SBISIETCSI POJb 3THX COCTUHEHHH B OKHCIHUTEIb-
HO-BOCCTaHOBUTEINIBHBIX PEaKIUAX, B IPOLECCAX HEMTpaTU3aliy aKTHBHBIX
¢dopm kucnopona. I[lo MmexaHu3My necTBUS (IIABOHONUIBI MOXKHO OTHECTH K
AHTHOKCH/IAHTaM, OOpBIBAIOIINM LIENH, — CYOCTaHIIMSAM, MOJEKYJBl KOTO-
pBIX Gonee peakIMOHHOCHIOCOOHBI, 4eM UX paaukaibl. DeHosbHbBIE coenu-
HEHUS IIPOCTO OTJAIOT CBOU MIEKTPOHBI, IIPEBpalias pajukail, ¢ KOTOPhIM
[IPOpPEarupoBav, B MOJIEKYJISIPHBIM NPOIYKT, @ CaMH IIPU BCEM 3TOM IIpe-
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o0pasyroTcsi B clabeHbKHMI (DEHOKCHII-paJiiKall, He CIIOCOOHBIN ydacTBO-
BaTh B MPOJOJKCHHUH LIEMTHOM peakiuu [6, ¢. 551].

Copnepxanue 0M0(}IaBOHOUIOB B PACTHUTEIHLHOM CBHIPhE — BaYKHBIA TT0-
Ka3arenb ero OnomeHHOCTH. (DIIABOHOMICOIECpKAIINE PACTEHUS — CIUH-
CTBCHHBIM WCTOYHHUK CHIPbS JIS TOJyYCHHS MPUPOIHBIX P-BHTAMHHHBIX
NpenaparoB, BIAJCIONINX aHTHOKCHJAHTHBIMU KauecTBaMH. Tak, B JeKap-
CTBEHHOH NpaKTHUKEe OOLIMPHO YHOTPEOISIOTCS KaTeXUHbI M3 JIMCTHEB Yas,
TeCHEePUINH — U3 OTXOJOB IIUTPYCOBBIX, PyTUH — U3 JIUCTHEB TPEUYUXH [7,
c. 15]. OrpomHoe 3HaueHre UMeOT (IIABOHOUIBI B MSICOKOHCEPBHOW MHIY-
CTpHUH. Y CTaHOBIIEHO, YTO (PJIAaBOHOMJIBI B KOMIUIEKCE C aCKOPOWHOBON KHC-
JIOTOM YCKOPSIOT MPOTEOJIN3 MsIca U MACHBIX TOBapoB. DIIABOHOIBI, TUTHA-
podIaBOHONBI M KATEXWHBI MOTYT MPUMEHSATHCS IS CTAaOWIIM3alNN TTHIIe-
BBIX XHPOB ONlaromaps CBOMM aHTHOKCHUIAHTHBIM CBOWCTBAM, TaKKe IOJ-
HOCTBIO MOTYT YIOTPEONATHCS B KadeCTBE 3aMEHHUTEICH CHHTETHYCCKIIX
KOHCepBaHTOB. [lonm(eHOTbHBIC BEIIecTBa B KaUeCTBE MUIIEBHIX T00aBOK
MOTYT 00JaropakuBaTh BKYCOBBIC M IOTPEOHUTEIBECKHAE CBOWMCTBA Pa3HBIX
TOBapoB muTaHus [7, c. 88].

AKTyaHI)HOCTI) TEMBI HaAIINUX I/ICCHGZ[OBaHI/Iﬁ 3aKJIK4YacTCsa B TOM, 4YTO,
YUHUTBIBasE OMOJOTHYECKYIO POJb BHUTaMHUHA P (pyTWHA) U U3yYEHHE €ro
KOJIMYECTBEHHOI'0 COJACPIKAHUA B MUIICBBIX MPOAYKTAX, Mbl MOXKEM OIIpE-
JCIIUTh BUTAMUHHYIO IIEHHOCTH HUCCJIICAYCMBIX 00BEKTOB. PyTI/IH B Cco4eTa-
HUM ¢ BUTaMUHOM C CIIOCOOCTBYET HAKOIUICHHIO BUTAMUHOB B TKaHIX Op-
TaHW3Ma, YKPEIUIET CTCHKH COCYAOB U KAMWUIAPOB, YMEHbBIIAS UX XPYII-
KOCTh W MPOHHUIIAEMOCTh. Kak M3BECTHO, B HACTOSIIEE BPEMs B MHUpE CBH-
PETCTBYET SMUACMUS TPHIIA. BUpyC rpHIla MOBBIIIAET COCYAUCTYIO TPO-
HUIIAEMOCTb, JIeIaeT COCYABI OoJjiee XPYNMKHUMHU U YSA3BUMBIMU. Tak Kak py-
THH YKPEIIIET CTEHKU COCY/IOB U KaIlMJUIIPOB, TO €r0 NPUMEHEHHe OyJieT
OYEeHb TIO0JIE3HO B IENAX NMPOMIIAKTHKY U JICUCHHUS OT JIF0OOOTO THIIa BUpyca
rpumnma [1, ¢. 148].

OOBEKTOM HCCIEOBAHUH SIBISIOTCS COpPTAa YEPHOTO W 3EJIEHOTO dHas,
KirokBa. [Ipenmer mccnepoBaHus — KOJTHYECTBEHHOE CofepKanne Onodia-
BoHOH/A (BUTaMuHa P) B TaHHBIX MAMIEBBIX TPOAYKTAX.

OCHOBHOM IIENTBIO MCCIIEIOBATENBCKOM paboThI SBISIIOCH KOJTHMYECTBEH-
HOE OIpe/ielieHHe BUTaMHUHA P THTPUMETPUYECKHM METOJOM B IMHIIEBBIX
npoxykrax. Padora Beimonnena Ha xadenpe xumuun YO BI'CXA B CHUJI
«CnexTpy.
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AHaJIN3 MOJIYYeHHBIX Pe3yJIbTATOB. Y CTAaHOBJIEHO, YTO Yai, KIIIOKBa U
OakJa’kaH UMEIOT pa3HOE CojlepKaHue BuTaMuHa P (pyruna).

ITomyueHnsle pe3ynbpTaThl JA0OPATOPHBIX MCCIEIOBAaHMHA 00pa3IoB
MpeACTaBJICHbI HA puc. 1, 2.

AHanu3 JaHHBIX MOKa3bIBACT, YTO MAKCUMAJIBHOE KOJIMYECTBO BHTAMH-
Ha P (53,3 Mr%) wmMeer 3eieHbIii Yall B NMHUpaMUIKax, MPOU3BOIMTEID
Lipton, a nmucTtoBoii 3eneHsrii yaii Greetings Mojito cogepXuT pyTHHA IO-
gytH B 3 pa3a meHbIne — 17,3 Mr%. Hecmotps Ha Hanmmane OOJBIIOTO KOJH-
4YecTBa KyCOYKOB cyXo(pyKToB, GppykToBbIii yaii Bastek Fruit Island xapak-
TepU3yeTcss MUHUMAaJIbHBIM KOJMYecTBOM BUTaMHuHa P. UepHblil 6aitxoBbIii
LeiIoHcKui B maketukax 4ait Richard comepxur Ha 50 % Oosnblie pyTHHA,
4yeM 4YepHbIil neinonckuit yait Kings Ne 1 B maketukax (puc. 1).

19,1

Yaii Ne 1 Yaii No 2 i 20 3
o aji No 4

Yaii Ne 5

Puc. 1. Coneprxanue Butamuna P B pasHbIX 00pa3suax yas, Mr%

Takum 00pa3oM, 3eJICHBI Yall B TUpaMUIKaX, IPOU3BOAUTENSL Lipton,
COJICPXKUT HauOOJIbIIIee KOJHYECTBO PYTHHA, MAKCHMAJIBHO OJIM3KOE K Cy-
TOYHOH HOpME TOTPEOICHHS.

B xone mpoBeeHHOTO HCClIeIoBaHUs ObUIO YCTaHOBJIEHO, YTO C MOBBI-
LIeHHeM HaudanbHOM TeMnepaTypsl Boabl ¢ 30 °C no 70 °C copepxaHue py-
THHA B KIIOKBE yBenuumioch ¢ 9,8 mo 32,5 mr% (puc. 2). Bo3amoxkHo, 310
CBsI3aHO ¢ 00JIee MOHBIM Iepexo1oM (IIaBaHOUAHBIX (OPM B PacTBOP.
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Kuowwa 70°C I <

Knowsa 6o°c - | 7.5
Kmowsa so°C | 155
Kmowsa 40°C | 1.3

Kmoksa 30°C _ 9.8

Puc. 2. ConeprxaHue pyTHHA B KIIOKBE IIPH Pa3IHIHBIX TEMIIEpaTypax, MIr%

BbiBoa. B urore O6bUT0 yCTaHOBIEHO, YTO YIS KITIOKBBI T€PMOJIAOMIIH-
HOCTBH PYTHHA NIPU 00paboTKe ropsueii BOIOH ¢ OnpeeieHHON TeMIiepary-
poif mocrarouHo Hm3Kas. Boma kak omuH w3 (PaKTOPOB, OMPENEIISTIONIIX
MIPOBEICHUE TIpoIlecca SKCTPAKIINH, SBISIETCS Hamboyiee paclpocTpaHeH-
HBIM JKCTPAreHTOM M 00JIaIacT PSAIAOM IMPEHUMYINECTB: XOPOIIO MPOHUKAET
yepe3 KIETOUHbIE CTEHKH U PACTBOPSIET MHOTHE BUTAMUHBI.

Takum oOpa3om, ncciaenoBaHus 00pas3loB Ha COAEPKAHUE BUTaMUHA P
B MULIICBBIX IMPOAYKTOB IIO3BOJIMIN OHNPEACINTL BUTAMUHHYIO HEHHOCTH
HCCIIEYEMbIX 00BEKTOB.

JINTEPATYPA
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V]IK 544.541(476)

PAIJUAIIMOHHASI OBCTAHOBKA B PECIIYBJIUKE BEJIAPYCb
A0 U ITOCJIE ABAPUHN HA YADC

Be33y6enko M. 41., ctyneHt

Hayunwuii pyxosooumens — Cauuexo T. B., kano. c.-x. Hayk

YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO3SIMCTBEHHAS aKaIEMUsD»,

r. l'opxu, Peciybimka Benapych

Benenne. 26 anpenst 1986 r. Ha yerBepToM dHEeprodyioke YepHOOBLIE-
ckoit ADC mpowusomien B3pbIB SAEPHOTO peakTopa. DTOT AECHb MOAEIHI
KM3Hb HaceJeHus 110 U nocie YepHoObus. YepHoObUIbCKast KaTacTpoda —
camasi KpynHeimas karactpoda Ha Hamel riaHere. B peakrope Haxoau-
sock 190,2 T siIepHOTO TOPIOYETO, B OKPYKAIOIIYIO Cpey ObLIO BBIOpOIIIE-
HO OKOJIO 4 T (1018 bk paguonyknuaoB Hoxaa, 1e3us, CTPOHIUSA, IUTYyTOHUS
u ap., 6e3 ydeta razoB). OcoOyi0 OMACHOCTh B MEPBBIC JHHU TMPEACTABIAIT
fion-131. B pe3ynpTare aBapuu 3arpsa3aeno 23 % teppuropuu Pecmybnuku
Benapych ¢ 3678 HaceleHHBIMU MTyHKTaMH, B KOTOPBIX MPOKHBAIIO OoJjee
2,2 MIIH. desioBek (Tsaras yacTh Hacenenus Pecy6nuku Benapycs) [3].

enpio maHHOW pabOTHI OBUIO M3yYEHHE PATUAIMOHHONH 0OCTAaHOBKU B
Pecny6nnke benapycs no 1 nocne aBapuu Ha YADC.

3agonro po aBapuu Ha YepHoObUIbCKOH ADC reosiord M Ie€OXUMHUKH
pecIryOJIMKY CAeIaiu CheMKY eCTECTBEHHON paJinOaKTUBHOCTH €€ TEPPUTO-
pun. OKa3ajiock, YTO €CTECTBEHHBIN PaJMOaKTHBHBIN (DOH 10 yPOBHIO JKC-
MO3UIIMOHHOW 03Bl M3iydeHus: B benapycu kosiebasicsi B 3aBUCUMOCTH OT
yHKTa u3Mepenus ot 2 1o 12 mxP/4. Camast manasi BeIM4MHa pagualvoH-
Horo (hoHa OblIa OTMEUEHA B paiioHe Mo3bIpst — 2 MKP/4 — u GoJjice BbICOKas
MOIIHOCTh AKCIIO3UIIMOHHON O3Bl M3TydeHHUs ObUIa XapakTepHa JJs ce-
BEpHBIX pailoHOB pecnyOnuku — 12 MKP/4, Tie UMEroTCsl TIIMHUCTBIE Oca-
JIOYHBIE MTOPOIBI, KaK MPaBUIIO, O0OoTalIeHHbIe ypanoM [1].

DopMHEpOBaHNE PATUOAKTUBHOIO 3arpsi3HEHHS TeppuTopmu bemapycu
Ha4aJloch cpa3y e IMocie B3pbiBa peakropa. 27-28 anpens 1986 r. teppu-
Topus benapycu Haxonuiack 1o BIMSIHUEM HOHMXKEHHOTO aTMOC(EpPHOro
JaBieHus. 28 anpess Bo BceX 00J1acTAX peciryOJIMKHU MPOLUIN J0KAH, HO-
cuBIIKe JUBHEBBIN Xapaktep. C 29 ampens nepeMecTUBIIUECS B CEBEPHOM
HarpasJICHUH BO3YIIHBIE MACChl C PaJHOaKTUBHBIMH BHIOpOCAMH, B CBS3U
CO CMCEHOW HalpaBJIEHHs IBIDKCHUS BO3IYIIHBIX NOTOKOB, HadyaJln TIepe-
Mmemarses u3 [Ipubantuku Ha benapycs. Takoll nmepeHOC BO3AYIIHBIX MTOTO-
KOB coxpansics 10 6 mMasg. C 8§ mas MpoM30IUIO MOBTOPHOE M3MEHEHHE
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HaTpaBJICHUS IBIM)KCHUS BO3AYIIHBIX MACC M UX TPACKTOPHS BHOBH IPOXO-
nmuina oT YepHOOBUIS B CEBEPHOM HAIIPaBICHUH. MeTEOpOJIOTHIECKHIE YCIIO-
B ABIDKCHHS PAIMOAaKTHBHO 3arpSA3HEHHBIX BO3AYIIHBIX Macc ¢ 26 ampens
o 10 mast 1986 T. B COBOKYIMHOCTH C JOKISIMH, OCOOCHHO B KOHIIE ampetst
W HavaJie Masl, ONpeJeNIMJIM MaclITaOHOCTh PaJANOAKTHBHOTO 3arps3HEHUS
tepputopun benapycu. Oxono 2/3 paanoakTHBHBIX BEIIECTB B pe3yJbTaTe
CYXOTO M BJIQ)KHOTO OCA)KIEHUs BBINAJIM HA €€ TEPPUTOPHU. PanmoakTus-
HBIE BBIOPOCHI NIPHBEJIN K 3HAYMTEIHLHOMY 3arps3HEHHIO MECTHOCTH, Hace-
JICHHBIX IIYHKTOB, BOJOEMOB. 3arpsi3HeHUE TeppUTOpUM benapycu cBebiiie
37 kbx/m’ (1 KI/I/KMZ) no ue3mnto-137 cocraBuio 23 % OT Bceil momagu
pecrryOmkwm. [l cpaBHEHUS, 11 YKpanHbI OHO cocTaBisieT 5 %, Poccun —
0,6 %. DTO CBUACTENLCTBYET O 0OJIEE CIOKHBIX M THKEIBIX IMOCICICTBUAX
4epHOOBUTbCKOM KaTtacTpodel mist benmapycu mo cpaBHenuio ¢ Poccueit u
VYkpaunoii [1].

OCHOBHBIE MAaCCHBBI 3arpsS3HCHHBIX PAaIHOHYKINAAMH ITaXOTHBIX 3e-
MeJb W JYTOBBIX yromuii cocpenorodeHs! B ['omensckoit (58 %) m Moru-
neBckoit (27 %) obnactsax. B Bpecrckoii, ['poanenckoit 1 Munckoii oomna-
CTSIX MX J0JI OT OOmIeH IUIONIaqy 3arpsA3HEHHBIX CEIbCKOXO03SHCTBEHHBIX
yroJuii B peciy0JIMKe COCTaBIsI€T COOTBETCTBEHHO 6, 5 1 5 %.

[oBeIIeHNEe paanOaKTUBHOCTH B pe3yibrare KaracTpodsl Ha YADC
3aperuCTPUPOBAHO HA PACCTOSHMU JECATKA ThICSY KHiIoMeTpoB. OcHOBHON
BKJIaJ B 3arps3HEHHE MPUPOIHON Cpensl B (OPMHUPOBAHUE JTO30BBIX HATPY-
30K Ha HaceJeHWe okaszanu mne3mit-137 (mepwon momypacmaga 30 Jer),
crpornuii-90 (29 ser), mwiayronmii-238 (88 g;er), rturyroHmiA-239
(2,4x10%ner), mnyronuii-240 (6537 ner), wryrornii-241 (14,4 roxa), neswuii-
134 (2 rona), nepwuii-144 (284 cyrok), pyreunii-106 (368 cyrok), ion-131,
-132, -133, -135 (mo 8 cyrok), siantan-140 (40 wacos), HenTyHuii-239
(2 cytok), Oapwmii-140 (13 cyrok), MonudaeH-99 (66 4acoB), cTpoHIHIA-89
(50 cyrok) u eme okono 20 pagHOHYKIHAOB ¢ KOPOTKUMH NEpHOAAMH TO-
nypacnaza [1, 2].

B nepBonauanbHbIi 1ocine KaTacTpodbl MEpHOjA 3HAUYNUTEIHHOE MOBBI-
LIEHHE MOIHOCTH AKCIIO3MLIMOHHOM /103l FaMMa-U3JIy4eHUs] PErHCTPUPO-
BaJIOCh NPAKTHYECKU N0 Bcel Tepputopun benapycu. YpoBHUM pairoakTHB-
HOTO 3arps3HEHUS] KOPOTKOXKMBYIIUMH PaIHOHYKIHAAMHU H01a BO MHOTHX
pernoHax pecnyONMKH OBITH HACTOJBKO BEIWKH, YTO BBI3BAHHOE MMM 00-
JTydeHHE TONYYHIO Ha3BaHHE «HOMHBIM ynmapy». 3arps3HEHHE TEPPUTOPHH
PanTMoOaKTUBHBIM HOZOM TIPHBENO K OOJIBIIMM /103aM OOIydeHUS IUTOBUA-
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HOW JKEJIe3bl Y JIFOJICH, YTO BBI3BAJIO B MOCIICAYIONICM 3HAYUTEIHHOE YBEIH-
YCHHUE €€ TATOJIOTHH.

B HacTosmiee BpeMs pagrodKoIoTHIecKasi 00CTaHOBKA B IMTOCTPAIABIINX
peruonax bBemapycu ompenensercs MOATOXUBYIIUMH PaJHOHYKIHIAMHU:
ne3nem-137, crponmemM-90, wiyronnem-238, 239, 240, 241 u amepuuem-
241. OgHUM W3 TIOKa3aTeled paauallioHHON obcTtaHOBKM B PecmyOnnke
Benapychk sBIISI€TCS MOIIHOCTD JI03bI TAMMAa-H3ITyYCHHS.

[To manuBIM PecnmyGimkaHCKOTO IIEHTpPa MO THAPOMETEOPOJTIOTHH, KOH-
TPOJIO PaIMOAKTUBHOTO 3arpsi3HEHHUS M MOHHTOPHHTY OKpY’Karomied cpe-
JIbl, MOIIHOCTb J03bl TamMMa-u3nyuenus: B 2015 roxy B Munckoit, bpect-
ckoii obmactu coctaBuiaa 0,10-10,11 mx3B/4 (10—11 mxP/4), Burebckoii,
I'pomuenckoit — 0,10 mx38/a (10 MxP/4), Tomenbckoit 1 MoOTHIIEBCKOH —
0,10-0,12 mk3B/u (10-12 mMKkP/4), 4TO COOTBETCTBYET YCTaHOBHBILMMCS
MHOT'OJIETHUM ypPOBHSM (Tabnuua) [3].

MomHocTs 10361 raMMa-u3aydenus B Peciy6imuke Benapyces B 2015 r.

Tepputopis MOIIHOCTB 1036l FaMMa-U3ITy9CHUs!
MK3B/4 MKP/4
Bpecrtckas obnactb 0,10-0,11 10-11
Burebckas o6nactsb 0,10 10
Tomensckas 001acThb 0,10-0,12 10-12
Bparuu 0,51-0,62 51-62
I'ponneHckas 001acTh 0,10 10
MmuHckas o6nacTb 0,10-0,11 10-11
Morwunesckas 00J1acTh 0,10-0,12 10-12
CunaBropon 0,20-0,21 20-21

3axuaodenne. [IpeBblieHHE YpPOBHS MOIIHOCTH 03Bl raMMa-
W3TY4YeHHS B ITyHKTaX HAOIIOACHWS PaIWallMOHHOTO MOHHTOPHHIA YCTa-
HOBJICHO JIWIIb HA TEPPUTOPHAX, 3aIPSI3HEHHBIX B PE3YJIbTATe KaTacTPOQBI
Ha YepnoObuibckoir ADC. B ropone bparune I'omenbckoi obnactu mor-
HOCTh 1036l m3MeHsutach oT 0,51 Mx3B/u (51 MxP/u4) mo 0,62 MK3B/4
(62 MxP/a) m CraaBropome Morunesckoii obmactd — ot 0,20 Mk3B/4
(20 mxP/4) o 0,21 mx38/u (21 MkP/4). Ha ocranbHO# TeppUTOpUN peciyo-
JIUKA YPOBEHb MOIIHOCTH JI03bI HE MPEBBINIAN YPOBEHb €CTECTBEHHOIO
ramma-¢pona 10 0,20 mx38/4 (20 MxP/4), 4TO XapaKTepusyeT CTabUILHYIO
paauaIOHHYI0 00CTaHOBKY B bemapycu.
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YJIK 574.635

IKOJOI'MYECKHE ®AKTOPbI

CAMOOYMIIEHNS BOOOEMOB

Berens /I. A., ctynesr

Hayunwuii pyxogooumens — Iloodyonas O. B., kano. c.-x. Hayk, ooyenm
YO «benopycckas rocyapcTBEHHAs CEJIbCKOX03SHCTBEHHAS aKaIeMUs»,
r. opku, Pecriyonka benapychb

Beenenue. MIHTeHCHBHOE HCTIONB30BAaHUE BOJHBIX PECYPCOB BIEUET 3a
co0Ol pe3koe M3MEHEHHE WX KaueCTBEHHBIX MapaMeTpOB B pe3ysbTare
cOpoca B BOAY CaMbIX Pa3HOOOPA3HBIX 3arpsA3HUTENEH AHTPOIIOTEHHOTO
MIPOUCXOKACHHSA, a WX E€CTECTBEHHBIE IKOCHCTEMbI paspymarorcs. Boxa
TEpSIET CIIOCOOHOCTh K CAMOOYHUIIIEHHIO.

CamoouHIIIeHHe TOA3EMHBIX BOJ HPOUCXOIWT Osaronapst (uibTparmn
yepe3 MOYBYy M 3a CUET IPOIECCOB MUHEpAHM3allUH, B pe3yiabTaTe BOAA
MOJIHOCTBIO OCBOOOXKIAETCS OT OPraHMYECKUX 3arpsi3HEHUIl U MUKpoopra-
HHU3MOB.

IMpn cunbHOM 3arpsi3HEHHH BOJOEMOB OBITOBBIMH IIPOMBIIUICHHBIMA
CTOYHBIMH BOJIAMU TPOIECCHl CAMOOYHIICHUSI OOBIYHO 3aMeUISIOTCS U Ja-
e TIOJIHOCTBIO MpeKpaIarTcs. [IpoMbIIIEHHbIE CTOYHBIE BOJIBI BHOCST B
BOJIOEM 3HAYHUTEIIFHOE KOJIWYECTBO PA3IMYHBIX XUMHUYECKHX BEIECTB, KO-
TOpBIE YXYIIIAIOT OPraHOJEITHIECKUE CBOMCTBA BOABI M NMPHUAAIOT €W He-
NPUATHBIA TIPUBKYC, 3amax (XJI0pOEH30J, AMXIOPITAaH, CTUPOJ, HEPTh U
IIp.), @ TaKXKe BIMAIOT Ha OMOJIOTMYECKNE M XMMHUYECKHE MPOLECCHl caMo-
OYHIIEHNUS BOJIBI (ALETOH, METaHOJI, TUIECH ININKOJIb U JIP.).

Kak mrobast cpena 6uochepsl, BOAOEM, UMEET CBOW 3alMTHBIC CHIIBI H
o0nasaer crocoOHOCTRIO K caMoouHeH!0. CaMOOYHIIIEHHE TIPOUCXOIHUT
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

3a cyeT pa3daBieHHs, OCEJaHus YaCTHIl HA THO U (OPMHUPOBAHMS OTIIOKE-
HUI; pa3fioKeHUe OpraHNyecKUX BELIECTB J0 aMMHUaKa U €ro coJieil mpouc-
XOIHWT 3a cUeT JIeiicTBUS MUKPOOOB. B 30HaX ¢ yMEepeHHBIM KITMMATOM peka
camoouummaetcs uepe3 200-300 kM oT MecTa 3arpsi3HeHus1, a Ha Kpaitnem
Cesepe — uepe3 2 ThIC. KM.

Ananau3 u"popmanuu. CymiecTBeHHOE 3HaYCHHE B MpOIECCaX camo-
OYMIIEHUS BOJBI MMCIOT TaK Ha3bIBacMbIC campoduTHas MuKpodiopa u
BOJIHBIE OpraHu3Mbl. Hexoropsle mpeacraBUTeN MUKPO(IOPH BOJOEMOB
007amar0T aHTarOHUCTUYECKUMH CBOWCTBAMH K ITATOTEHHBIM MHKPOOpTa-
HU3MaM, 9TO TPUBOIUT K THOEIIH ITHX MUKPOOOB.

HauOonpimmM aHTUMHUKPOOHBIM JEHCTBUEM XapaKTCPHU3YIOTCS MpO-
crefimme. [Toxxuparenn MUkpoOoB — 6akTepuodaru, — MonaBIIke B BOJOEM,
TaKXKe OKa3bIBAIOT BO3JCHCTBHE HA MATOTCHHBIC, OOJIE3HETBOPHBIC MHUKPO-
OpraHU3MBI.

Ilon BnMSHMEM E€CTECTBEHHBIX (DaKTOPOB OTKPHITHIE BOJOEMBI (pEKH,
o3epa W BOJOXPaHWIMING), KaK M MMOYBa, 0OJAar0T CIIOCOOHOCTBIO OCBO-
00XKIaThCs OT MOMABIINX B HUX 3arps3HCHUN. B pekax it caMOOYHIICHUS
HEeoOX0UM Mpoler Bojbl He MeHee 15 KM OT MecTa 3arpsi3HEeHHs P YCIIo-
BHU OTCYTCTBHUS HOBBIX 3arpA3HEHUI Ha IIyTH TE4YEeHHS BOABL. BricTpora
CaMOOYHMIIIEHHSI 3aBUCUT OT MHOT'OBOJHOCTH, CKOPOCTH TEYCHHUS BOJBI U
BeTpa, CriocoOCTBYIOLIMX MEpEeMEIINBaHNIO BOJBI B BojoeMe. B o3epax u
BOJIOXPAaHMWIHIIAX BOJA OYHIACTCSA TEM HHTCHCHBHEE, YeM OOJIbIIe 10 00b-
€My CaMH MCTOYHHUKH. B Memknx BomoeMax MpoIiecChl CaMOOYNIIIEHHS BbI-
pakeHBI KpaliHe cj1abo.

CaMoo9HIIIeHre BOJIBI IPOUCXOINT B PE3YNIbTaTe MEXaHWIECKHX, (PU3U-
KO-XUMHYECKUX M OMOJOTMYECKHX IMPOILEccOoB. IIpM 3TOM MOCTyNMBIIHE
3arpsi3HEHUsI pa30aBIIOTCS BOIOW BOJJOEMa, B3BEILICHHBIC B BOJIC BEIIECTBA
MTOCTETICHHO OCAXKIAI0TCS Ha JHO, a OPTaHMYECKUE BEIIECTBA IOIBEPTatOTCs
OKHCIICHHIO 32 CYET PACTBOPEHHOTO B Boje Kuciopona. IIpm 3tom a’spob-
HBIE TIPOLIECCHI MPOUCXOAAT MPEUMYILIECTBEHHO B BEPXHUX CIIOSIX BOJOEMA,
a aHa’pOOHBIE — Ha JIHE BOJOEMA, Ky/a KHCIOPOJ BO3/yXa HE IOCTYIaeT.
B pesynpraTe 3THX MPOIIECCOB OpraHWYECKHE BENIECTBA, paclagasch Ha
MEHee CJIOKHBIE, TIOCTENIeHHO MuHepanu3ytoTcs. [Ipouecc MuHepanu3anun
OpPraHMYeCKUX BELIECTB B BOJIE U KOHEYHBIE NPOJYKTHI pacuieruieHus Oen-
KOBOTO CyOCTpaTa moka3aHsl Ha puc. 1.
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Bankoawe BOWSCTAN

Armyaoas 1 MNTOHE

( OIpra Mg Cnsg THGMoTH J ( A gs )
+ !
Baga [wne:mnuﬂ m:] AJMDTHCTER WHCNOTE
HMTRN TR |

AIOTHER KMENGTA
{HATRETS)

Puc. 1. Cxema MUHEpaIN3aliui OPraHnvYeCKuX BEUIECTB B BOJOEMAX

ITporieccam caMOOYHIIEHHUS BOABI CIIOCOOCTBYIOT TAKXKE MUTAIOLIHECS
OakTepus MU NPOCTEHIINe, KOJIOBPATKH, PauyKd, MOJUIIOCKA M HEKOTOpBIE
pacTHUTENbHBIC OPraHU3Mbl, KOTOPBIE IIUTAIOTCS OPTaHUYECKUMH BeIeCTBa-
Mmu. C caHUTapHOI TOYKM 3pEHUs, CAMOOYHMILCHUE BOIBI BECbMa IOJIC3HOE
sBJIeHHe B npupoxe. OIHAKO 3TOT NMPOLECC Y OTKPBITHIX BOJOEMOB HeOe3-
IpaHHYeH — NP CHILHOM M IIOCTOSHHOM 3arps3HEHUH CaMOOYHILECHUE BO-
JIbl CTQHOBHTCSI HEIOCTATOYHBIM. DTO 4acTo Habiromaercsi mpu OEcKOoH-
TPOJILHOM BBIITyCKE X035HCTBEHHO-(EKAJIbHBIX U IPOMBIIIJICHHBIX CTOYHBIX
BOJI B BOJIOEMBI, YTO BBI3BIBACT 3HAUYNTEIHHOE CKOIUICHHE I'HUIOILECTO Wi,
NOSIBJICHHE TOKCHYECKMX XUMHYECKHUX COCAMHEHUH, pa3BUTHE IOJHCAIPO-
OHOH (JIOPBI ¥ MACCOBBIH MOP PBIOBI.

Ecnu B Boje 0OHapyXnBaeTCsi TOJILKO aMMHAK OPraHMYECKOTO IPOMC-
XOJKJICHHUS, TO 3TO CBUJCTEJIBCTBYST O CBEXKEM 3arpsA3HEHHMH (Halle MOYOi
w KanoM). OpraHndeckoe NPOUCXOXKACHHE aMMHaKa MOATBEpIKIaeTcs
HaJIM4HeM B BOJE OJHOBPEMEHHO TaKHX BaXKHBIX IOKa3aTeJiel, KaKk HU3KUH
KOJIM-TUTP, TIOBBILIEHHAS €€ OKHUCIISIEMOCTh M 00Ias dKECTKOCTb.

OOHapyXeHHE B BOZE, IOMHMO aMMHUAaKa, XJIOPHAOB YKa3blBaeT Ha TO,
YTO 3arpsi3HCHUE BOJIOEMa MPOHU30IILIO CPABHUTEIHLHO HEAABHO, IOTOMY UTO
XJIOpUIBI OOBIYHO MOSBISIIOTCS ITPU Pa3pyLICHUH OEIKOBBIX BELIECTB BCIIE]
32 aMMHaKOM.

Hannuue B oHOM M To# ke 1poOe BOJIBI aMMHUaKa, XJIOPUIOB U a30TH-
CTOI KUCIOTH! (HUTPUTOB) J1a€T OCHOBAHUE CUMTATh, YTO HPOLECC pasiio-
KEHUsI OPraHMYECKUX BEILECTB HaX0AUTCS B pasrape.
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

[NosiBneHue B BoJE, MOMUMO aMMHUAKa, XJIOPUIOB, a30THCTON KHCIOTHI,
€llIe U COJICH a30THOW KHUCIOTHI (HUTPATOB) CBHICTEIBCTBYET O TOM, YTO OT
MOMEHTA 3arpsA3HEHUS MPOIIeT 3HAYUTEIBHBIN EPHOJl BPEMEHH, HO UMEET
MECTO CBEXKee 3arps3HeHUe.

Hanuuwre B Boe XJIOPUIOB, A30THOM M a30THCTOM KHCIOT yKa3bIBacT HA
TO, YTO CBEKETO 3arps3HEHMs HET, a MPOJIOJDKACTCS MPOIecC MUHEpaln3a-
UM OPTaHUYECKUX BEIICCTB.

Eciu ¢ MoMeHTa 3arpsi3HEHHS BOJIbI OPTaHUYCCKUMH BEIIECTBAMHE IPO-
IeJT JUTUTENBHBIN CPOK, TO B HEH MOTYT OBITH OOHAPY>KEHBI TOJBKO a30TH-
cTas M a30THas KUCIOTHL. Hamndaue B BoJe TOJIBKO COJIEW a30THON KHUCIIOTHI
TOBOPUT O TOM, YTO MHPOILECC MHHEPATH3AIUU 3aKOHYUIICS IOJHOCTHIO U
BOJy MOKHO HCIIOJIB30BaTh JIJISl TIOSHUS >KHBOTHBIX.

OpHa u3 BaKHEHWITUX MPoOIIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM BEICHUEM
BOJIHOTO XO3SHiCTBa, — COXpaHEHUE TPeOyeMOro KadyecTBa BOJBI BO BCEX
BOJHBIX MCTOYHMKAX. OIHAKO OOJBIIUHCTBO PEK, MPOTEKAIOMUX B 30HAX
KPYIHBIX W CPEIHWX TNPOMBINUICHHBIX IIEHTPOB, HCHBITHIBAIOT BBICOKOE
aHTPOIIOTEHHOE BO3ACHUCTBUE M3-32 MOCTYIUICHHUS B HUX CO CTOYHBIMH BO-
JIaMH 3HAYUTEIBHOTO KOJIMYECTBA 3arPSA3HSIONINX BEIICCTB.

Tl'omoBoii 06beM BOAOOTBEICHHS B benapycu 3HaUUTETHFHO CHU3HIICS — C
2151 no 1315 mn. Mm%, uro Gbio 00YCIIOBJICHO KaKk IPOBEACHHEM psija BO-
JIOOXPAHHBIX MEPOIPUATHI, TaK U CHUKCHHEM MOTPEOHOCTH B BOJC HA
npon3BoJicTBE. CaMbIM MOIIHBIM HCTOYHUKOM 3arpsi3HEHUS] BOAHBIX 00bEK-
TOB B CTpaHE SIBJISIOTCS OBITOBBIE CTOKH, Ha KOTOpBIE MPUXOTUTCS 2/3 TO-
JIOBOTO 00BEMa CTOYHBIX BOJI, JIOJISI CTOKOB IPOU3BOJCTBA COCTABIISICT YET-
BEpTyI0 YacTh. M3 00mIero KoaudecTBa CTOYHBIX BOJ, COpachIBAeMBIX B
IOBEPXHOCTHBIE BomoeMs! (1170 MiH. M°), 0koi0 1/3 SBISIOTCS HOPMATHB-
HO-YHCTBIMHU (OTBOAATCS 0€3 OYMCTKH), 3/5 — HOPMATHBHO OYHMIICHHBIMU U
1/20 gacTh — 3arps3HeHHBIMY. HeounineHHbIe CTOYHBIC BOABI HY)KJIAIOTCS B
MHOTOKpPaTHOM pa30aBiICHHH YHUCTOW BomOH. HopMmMaTHBHO OYHINEHHBIC
BOJIBI TAKXKE COJCPIKAT 3arpsi3HCHUS, M JUIS WX Pa30aBICHHS HA KaXKIbIH
1w Tpebyercs 10 6—12 M cBexeit BOobl. B cocraBe CTOYHBIX BOJ B MpH-
pOJIHBIE BOJHBIE OOBEKTHI 3a T cOpacwiBaercs mo 0,5 Teic. T HedTenpo-
nykToB, 16—18 T oprannueckux Bemects, 18—20 T B3BEIICHHBIX BEILIECTB U
3HAYHUTEIHHOE KOJIMYECTBO JPYTUX 3arPS3HSIONINX BEIICCTB.

Harpy3ka Ha TOBEpXHOCTHBIE BOJIBI OOYCJIOBJIEHa HE TOJBKO COpPOCOM
CTOYHBIX BOJI: OOJIBIIIOE KOJHYECTBO 3arPsA3HSIONIMX BEHICCTB MOCTYIACT C
TaJIBIMA U JIUBHCBBIMU BOJAMHU C TOPOJCKHX TEPPHUTOPHUH, CEILCKOXO3sii-
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CTBEHHBIX YIOAWH M APYTUX HCTOYHUKOB 3arpsA3HEHUS, HE WMEIOIIUX CH-
CTEMBbI BOJOOTBEICHUS U OYUCTKHU.

B ycnoBusx TeCHOW B3aMMOCBSI3HM MOBEPXHOCTHBIX M IMOJ3EMHBIX BOJ
NIPOLIECCHI 3arpsi3HEHUsI MOCTENEHHO PAaCHPOCTPAHAIOTCS Ha Bce OojbLIne
rIyOuHBI. 3arps3HEHUE IOA3EMHBIX BOJ BONM3U psAfa MPOMBIILICHHBIX
LEHTPOB OBUIO 3aUKCUPOBAHO Ha TyOuHax Oonee 50—70 M (Bom03ab0pHI B
ropogax bpecr, ['pomHo, Munck, Iluack u ap.). Haubosiee MHTEHCUBHO
MOJI3EMHBIC BOJIBI 3arPsI3HAIOTCS B 3ACTPOCHHBIX YACTSIX HACCICHHBIX MMyHK-
TOB, B palilOHax OYUCTHBIX COOPYKCHHH, MOJIeH (DUIBTpAIUU, CBAJOK, JKH-
BOTHOBOJYECKHX (DepM M KOMILICKCOB, CKIIAZIOB MHHEPAIBHBIX yIOOpeHUH
U SAOXMMHKATOB, TOPIOYE-CMA30YHBIX MaTEepHalIoB. B MOm3eMHBIX BOZax
HEpEeIKO OOHAPYKUBAIOTCS MOBBIIICHHBIE KOHIICHTPAIIUN HEPTEIPOLYKTOB,
(heHOIIOB, TSKEITBIX METAJUIOB M HUTPATOB.

s tepputopun benapycu BechbMa XapakTepHO HUTPATHOE 3arpsi3HCHUE
TPYHTOBBIX BOJ W (POPMHPOBAaHUE BOJA HUTpaTHOro tuma. [IpoBeaeHHOE
o0ciieoBaHNe KOJOAIEB B CENbCKOW MECTHOCTH MMOKa3ajo, yto 75—-80 % u3
HUX COJepXkatr CBbIIe 10 MI/I HUTPATHOTO a30Ta, TO €CTh BBIIIC YCTAHOB-
nerHoro HopMatuBa IIJIK. DTo oTMedaeTcst mo Bcel TEpPPUTOPUU CTPAHHI,
HO HamOoyee BBICOKHME KO3((UIMEHTHI 3arps3HCHHs] HUTpatamMud B MuH-
ckoii, bpectckoit u 'omenbckoi 001acTsx.

3akirouenne. Takum 00pa3oM, cOpPOC B BOJOEMBI CTOYHBIX BOJ C pa3-
JUYHBIM COAEP)KaHHEM B HHUX OPTaHWYCCKHUX, OaKTEPHAIbHBIX M XMUMHUC-
CKHX 3arps3HATENCH MPHUBOAWT K HEMHUHYEMOMY 3arpsS3HEHHIO BOJOEMA.
[Iporecchl caMOOUYHIEHHSI TPOTEKAIOT OYSHb MEIJICHHO M Ha 3HAYUTEIb-
HBIX y49acTKaX OT MecTa cOpoca CTOYHBIX BOX. VX CKOPOCTH 3aBHCHT OT
MOIIHOCTH BOJIOEMa, €r0 COCTOsHHS (YPOBHS 3arpsi3HCHHUsI) BBIINIC MeECTa
BBIITYCKA CTOYHBIX BOJ, OT KOJUYCCTBA 3arpsA3HUTEICH, MOCTYHNAIOIUX CO
cTtoyHbIME BogaMu. CrocoOHOCTh BOJOEMA CAMOOYHIIATECS UMEET Tpec-
npl. B HEOONBIIMX M OCOOCHHO HEMPOTOYHBIX BOAOEMAax CHOCOOHOCTh K
CAMOOYMIIICHUIO HE3Ha4YHTelbHA. lcuepmbiBaHUE CIOCOOHOCTH K CaMo-
OYHNIIEHUIO BCJIEICTBHE NMPOJODKUTEIHFHOTO W YPE3MEPHOTO MOCTYIUICHUS
HEOYHIICHHBIX WM HEJIOCTaTOYHO OYHIICHHBIX CTOYHBIX BOJ HEMHHYEMO
MIPUBEIET K 3arPSA3HEHHIO BOJOeMa. A 3TO IPH HCIIOIB30BAHNUN €€ Hacee-
HHUEM JUTS XO3STHCTBEHHO-TINTHEBBIX MIIH KYJIBTYPHO-OBITOBBIX IIeIei MOXKET
MIPUBECTH K OTPUIATEILHBIM MTOCTICICTBHISM IS 30POBBS JIIOICH.

C caHHTapHOW TOYKH 3pEHUS, CAMOOUYHIIECHUE BOIBI BEChbMa IIOJIE3HOE
siBJieHue B npupoje. OnHAaKo 3TOT MPOLECC Y OTKPHITHIX BOJOEMOB HeOe3-
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

TpaHUYCH — NP CHUILHOM M MOCTOSIHHOM 3arps3HCHUH CaMOOYHIICHUE BO-
IIbI CTAHOBHUTCS HEOCTATOYHBIM. DJTO YacTo HaOiromacTcs mpu OECKOH-
TPOJILHOM BBIIYCKE XO35HCTBEHHO-(EKATbHBIX U POMBIILICHHBIX CTOYHBIX
BOJl B BOJOEMBI, YTO BBI3bIBACT 3HAUYUTEIBHOE CKOIUICHHE THHUIOIIETO Wi,
MOSIBJICHHE TOKCHYECKHX XUMHYECKHX COCAMHEHUH, pa3BUTHE MOJIHCAIPO-
OHOH (JIOPBI U MAaCCOBBIN MOD PHIOKI.

YK 543.4

PEATEHTHI 1J151 YYEBHOI'O XUMHUYECKOI'O
SKCINEPUMEHTA: BO3BMOXXHOCTHU AJIbTEPHATUBHOM
3AMEHBI

I'padoBckas A. A., ®omuuéBa H. C., cTyaeHTb

Hayunvle pyrosooumenu — benoxeocmos A. A., kano. neod. Hayk, 0oyerm;
Hlamamynsckan E. B., cm. npenodasamens

YO «Butebckuii rocynapcTBeHHBIH yHIBepcuTeT uM. [1. M. Mameposa»,
r. Burebck, Pecriybnmka benapych

BBenenmne. [IpenonaBanne XUMHUH, OCOOCHHO B CPEIHEH ITKOJIC, TOJDK-
HO OCHOBBIBATHCS HAa 00s3aTEIILHOM COYCTAHUHM TEOPUHU C XUMHUUCCKUM IKC-
nepuMeHToM. be3 Hero OHO Bcer/a SIBJsIeTCSl HEMOJIHOLIEHHBIM, a U3YYeHHE
IpeMeTa CTAaHOBHUTCA CKYYHBIM U HeuHTepecHbM. K cokaneHuio, B
IIKOJIBHBIX JTA00PATOPHUAX OUCHb YACTO HE XBATACT XUMHYCCKHX PECAKTHBOB,
U TPOBEACHHE YPOKOB CTAHOBUTCS HEMHTEPECHBIM YYAIIUMCS U TPYIHO
YCBOSIEMBIM.

AHanu3 ucciaegoBaHuii. B kaduecTBe peakTHBOB MHOTHE YUWTEINS HC-
MOJB3YIOT HEKOTOPBIE TOBAPHI OBITOBOM XMMHH W JIKAPCTBEHHBIC TIperapa-
THl WIA CAMOCTOSITEIHHO CHHTE3HPYIOT HYXXHBIE PEAaKTUBHI B IIKOJBHOW
nmabopaTopun U3 0ojiee TOCTYIHBIX BEIIECTB M MaTepuaioB. [Ipu mcmois-
30BaHMM 3aMEHBI PEaKTHBOB HY)XHO YUYECTh, YTO OHH MOTYT COJIEpXKaTh
MIPUMECH Pa3IMYHBIX BEIISCTB WM HE COAEPIKaTh HEOOXOAUMYIO KOHIICH-
TPAIHUIO BEIIECTB JJIsl MPOTEKAHKsI HECOOX0AUMOW peakuuu. B ObITy HCHONb-
3YIOTCSI BEIIECTBA, KOTOPhIC 0€3 OIMacKM MOXKHO HCIIOJIb30BaTh B y4eOHOM
XUMHUYECKOM 3KcrepuMeHTe. Hamu mpoaHanu3upoBaHa 3aMeHa PEaKTHBOB
B XMMHUYECKUX JabopaTopusx Ooliee NOCTYIHBIMU BEIICCTBAMHU, KOTOPBIC
IIMPOKO HUCIOJB3YIOTCS B OBITY M XO3SHCTBEHHOW JEATCIFHOCTH YEJIOBEKA.
[Ipumeps! Takoit 3aMeHBI IPECTABJICHBI B TAOJIHIIE.
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3amena PEeaKTHBOB B XUMHYECKUX J1a60paTopmlx 0oJiee JAOCTYNIHBIMH

BemecrBamu
Hazpanue Xumuueckas Hcnonp3oBanue B yueo-
Vcnons3oBanue B ObITY
peakTHBa ¢dopmyna HOM DKCIIEPUMEHTE
1 2 3 4
MeTtajuibl
[Mony4enue 1 OKUCICHHE
Kenezo Fe I'Bo31u, ckpenku ruapokeuzta xenesa(ll),
OIIBITHI TT0 KOPPO3UH
Kenesa
MenHast IpoBOJIOKa, 00- Tonyuenme oxcnaa
Menb Cu meau(1l), monyuenue
MOTKa CTapTepa IBHIaTels
aleTaNBICTHIA
AnroMuHUI Al AmomuHuit (Gonbra s BzaumopeiicTBue Kuc-
BBITNICUKH ), ATIOMUHUEBAsI JIOT C MeTaJlIaMU
JIOKKA, cepeOpsiHKa
Cepebpo Ag CepeOpsiHbIe CepbIy U [Mony4enne HUTpaTa
yKparieHusl, 6aHKOBCKOE cepeopa(l), ammuauHo-
cepebpo TO pacTBOpa OKCHIa
cepedpa(l)
HemeTalibl
Hon (nonHas I, Hon BzaumopeiictBue
HACTOMKa) (anTHCenTHK) KpaxMmaJa ¢ ioaoM
Cepa S CepHble manku (IpOTUB | AJUIOTPOIHBIE MOTH(DH-
HACEKOMBIX, MBIIIIEH, TTapa- | Kali| cepbl, TOPEHUE
3HUTOB U T. 11.) cepbl, 0Opa3oBaHKe
CEPHHUCTOM KHCIIOTHI
Docdop P «Tepka» CIUYEYHBIX KO- T'openne docdopa,
poOKoB obpasoBanue pochop-
HOM KHCJIOTHI
VYronb C Yroab Tlonyuenue yriekuciuo-
ro rasa
Oxcuapl
OKcup Kpem- Sio, «[Tornorurenu BiIaru» B [Monyuenue crekia,
aus (1V) 00yBH, TIECOK KPEMHEBOH KUCIIOTBI
(KpemHesem) (H2SiO3)
Oxcupa Kanb- CaO Heraruenas ussects [Mony4enue rUaPOKCH-
usi(11) 712 KaJIbLUs
Kuciaorst
CepHas H,SO, DNEKTPOIHT IJIs aKKyMY- OO61ue cBoicTBa KUC-
KHCIOTa JSITOPOB 0T, CBOICTBa pa30aB-
JICHHOHM CepHOH KHCIo-
TBI
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IIpononxenue
1 2 3 4
3-rugpockcu- CesHgO4 JlumonHas xuciora (pery- OO011re CBOMCTBA KUC-
3-kapOokcu- JIATOP KHCJIOTHOCTH, KOH- 70T
HICHTAaAUOHO- cepBartop, BKycoBas 100aB-
Basi KMCJIOTa Ka)
Bopnas H3BO; YHHUYTOXXEHUE TAPAKAHOB, CBolicTBa aM(pOTEPHBIX
KHCIIOTa GopHbIe ynoOpeHus, B TUJIPOKCHJIOB
(opTobopHas ¢oTorpadum, B IHEpHBIX
KHCIIOTA) peakTopax
OraHoBas CH3;COOH VYxkeycnas sccenuust (70%- O61ue cBoiicTBa opra-
KHCJIOTA Hasi), HUYECKHX KHCIIOT,
(yxcycHas CTONOBBIH yKCyC (9%-Hast) MOJTYYEHUE CIIOKHBIX
KHUCJIOTa) 2¢upoB
OcHoBaHusi
T'unpokeun NaOH DJEKTPOIHT Ul aKKyMY- Heiirpanuzanuus kucinor
Hatpus (kay- asTOpa 1 KUCJIOTHBIX OKCHJIOB,
CTHYECKast KaK PearcHT MM KaTta-
coja, Kay- JIN3aTOP B XUMHUYECKUX
CTHK, CIKHil peaKIysIX, B XUMHYe-
HaTpHUH, CKOM aHaJIM3€e IS
enKas me- THTPOBAHUS, 1JIsl TPaB-
JI04b) JICHUS aTIOMUHMS,
peakuus ¢ peHondra-
JICMHOM
T'unpoxcun Ca(OH), TloGenka (ramenas u3- Ilomyuyenue npyrux
KaJIbLHS BECTB) COCAMHCHU KaJbLus,
HeliTpanu3anus KUCIbIX
PacTBOPOB, PEAKIIUs C
¢enondranenaoMm
T'uapoxeun KOH PactBop «Kpotay (mpo- Peaknus ¢ penondra-
KaJTHst YHCTKa 3aCOPOB TPYO) JIEMHOM, HeHTpam3a-
(enxuii Kanuit) IS KUCITBIX PacTBOPOB
Cosn
Kapbonar CaCOs; Mpawmop, kypunas ckopiy- | Ilomydenue yriaekucno-
KaJIbIIHS na ro rasa (CO,)
(yraexucibrit
KaJIbIIuii)
T'uppoxap- NaHCO;3 Cona, KabLeHUPOBaHast Oo6HapyxeHue kapoo-
Oonat cozna HaT-HOHOB, IIOIy4YcHHE
HaTpus (- yraekucioro raza (COy)
TheBas COJIA,
HaTpUi
JIBYYTJICKHC-
JIBIH, THIIE-
Bast COJIa)
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IIpononxenue
1 2 3 4
ITepmanra- KMnO, MapraHnuoska [Monydenue kucnopoaa
HAT KaJus (aHTHCENITHYECKOE CPEl- (0,), ucnosp3yercs B
(maprasuro- CTBO MECTHOTO JCHCTBHS) OpraHHYeCKOM CHUHTE3e
BOKHC- B BUJIC OKHCIIUTEIIS
JIBIHA KaJIHii,
KaJueBast
COJIb Map-
TaHIIOBOH
KHCJIOTBI)
AMmHuak NH3 HamatelpHslii ciupt Peaxnus «cepeOpstHOro
(BOIHBIIH 3epKajIa»
pacTBop)
Hurpar NH;NO3 AMMHavHas cenuTpa KauecTBeHHast peakiys
aMMOHUS (ynobpenue) Ha MOH aMMOHHUs
(aMMuagHas
CeNnTpa)
Xnopun NaCl IMoBapeHHas comb (B Kade- Ilonyuenue conpl,
HaTpus CTBE NPUIPABBI K ITHILE) XJIOpa, COIITHON KUCIIO-
(XIIOpUCTBIH TBI, THAPOKCHAA
HATpHii, HATPHUS, METAJUTHIECKO-
CTONOBAs TO HaTpus
Ccollb, Ka-
MEHHast
COJIb, ITHIIIE-
Basi COJIb)
Honun ka- Kl ANTeuHbIi HOIHU KaIus OOHapyXeHHe OKUCIIH-
st Tesel Kak Xjopa u
030Ha
ITpoune coeqnHeHHst
OpraHnyeckue BelecTBa
a-D- C12H2,011 Caxap O0e3BOXHMBaHHE caxapa
TITIOKOTIH- (TozicIacTHTEINB) HpH JCiCTBUY KOHICH-
paHo3MI-B- TPUPOBAHHOMN KHCIIOTBI
D-¢pyxro-
¢dypano3uz,
(caxaposa)
Cemuxapba- Oypamunun (antucentude- | IIpu B3aumoneiicTBuu ¢
30H CsHeOuN, CKOE CPEJICTBO MECTHOTO THIPOKCUJIOM HATPHs
5-auTpodyp- JIeUCTBUSA) JIaeT IPKO KPacCHBIi
¢dypona 1IBET
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

OkoHYaHUE
1 2 3 4

3-runpokcu-3- CesHgO4 JlumonHas xuciora (pery- Ilonmyuenue anerona
KapOOKCH- JSITOP KHCJIOTHOCTH, KOH-

MEHTaIHOHO- cepBaTop, BKycoBasi 100aB-

Bas KMCI0Ta Ka)
DTUIIOBBIN C,HsOH Boka, cTeKII00MBIBATENb [Tonmy4enue cI0KHOTO
criupt (BUH- s¢dupa (peakuus sTepu-
HBIN COMPT) (ukanms)

Brime Obutn nepedrcieHsbl IpUMephl Ha NPUMEHEHHE 3aMEHBl PEaKTH-
BOB, HO UYTO J€JIaTh, €CJIM B HYXKHBIH MOMEHT I1OJ, PYKOH HE 0Ka3aJoch UH-
nukaropa. MHAMKATOpPBl MPUHUMAIOT TO OJUH, TO APYrOW LBET, IOMOTAIOT
HaM OTJIMYUTh KUCJIOTY OT ocHOBaHMsl. Hanpumep, ykCyc OT HalIaTBIpHOTO
crpTa. Yem ero MoHO 3aMeHUTH? OTBET MPOCT: I 3TOTO CYIIECTBYIOT
TaK Ha3bIBa€MBIC IPUPOIHBIC HHANKATOPEL. CaMBIM MPOCTHIM HHAUKATOPOM
MOJKET CIYXHTh Yail Kapkajae, WIH «HamuToK (apaoHoB», «Kammarapy,
«CyHmaHCKasi po3ay, KpacHas po3a, KpacHbIH IaBeib, OKpa, KeHad, po3a
[Hapan, «manbpBa Benenmuny, Ha3zBaHMsi MOTYT OBITH pasHble, HO, KpoMme
CBOMX IIOJIE3HBIX CBOWCTB M BKYyCa, OH CIy’KUT B Kau€CTBE HEIUIOXOTO XU-
MUYECKOTo HHAMKaTopa. /lnanaszoH ot 4,5 1o 8.

Kpome uas, B kauecTBE MHAMKATOPA MOTYT CIIy>KUTb JHUCTbsl KPACHOKO-
YaHHOW KAaITyCTHI, OTBAP CBEKJBI (B MPHUCYTCTBUU KUCIIOTHI OH CTaHOBHTCS
Oomee sApKUM), OTBApP SITOJ YEPHUKH, CMOPOAWHBI, SKEBUKH, MaJIUHBL. mn
U3 SIPKO OKPAIIEHHBIX (PPYKTOB — TEMHOI! CIIHBEI, TpaHaTa, BUIIHU. A TaxkKe
13 HEKOTOPBIX IBETOYHBIX JICTIECTKOB MpHca, PHaIKH, MHOHA. [lramna3oH oT
5 o 7,5.

BoiBoa. /151 mpoBeaeHUS MIKOIBHOTO XUMHUYECKOTO KCIIEPUMEHTA B 7—
11 xiaccax, HEOOXOMMO HAJTHYUE B IIKOJIBHOM JIabopaTtopuu 73 XuMu4e-
CKUX peareHToB. [y onTUMU3auny, OBICTPOH M YIIy4IIEHHOW paboThl ydau-
tenieit Ha kadenpe xumun BI'Y um. I1. M. MarepoBa co3naercst Hay4qHO-
MIPOU3BOJICTBEHHBIM KOMILIEKC Il TOJrOTOBKM XMMUYECKHUX PEaKTHBOB.

JIMTEPATYPA

1.Ananunu, U. 0. HayyHo-uccienoBarenbckas IeITEIbHOCTh MIKOJBHUKOB KaK CpeJl-
CTBO TIOBBILICHHUS [MO3HABATEIILHOTO MHTEpeca K u3ydeHuto xumuu / W. FO. Ananuu // Axty-
aJbHBIE TPOOJIEMBl XMMUYECKOT0 00pa3oBaHMs B CPEAHEH M BbICIICH MIKOie: ¢O. Hayd. cTa-
teit / BI'Y um. I1. M. Mameposa; penxon.: A. II. Comonkos [u np.]. — Bure6ek: BI'Y um.
I1. M. Mameposa, 2013. — C. 8-10.
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YK 691.544:666

XUMHUKO-3KOJOTHYECKUE ACITEKTBI JOBABOK

B MATHE3WAJIBHBIN IEMEHT

Kiunmamesuu H. B., ctynent

Hayunwiii pyxosooumens — Cmynens H. C., kano. mexw. Hayk, 0oyeHm
YO «bpectckuii rocynapcTBeHHbIH yHUBEepcUTET UM. A. C. ITymkuHa,
r. bpect, benapycs

Beenenne. OnHoll M3 mpoOjeM COBPEMEHHOCTH SBIISIETCS IpodieMa
9KOJIOTUYHOCTH COBPEMEHHBIX CTPOUTENBbHBIX MarepuaioB. B cBs3u ¢
OTPOMHBIM POCTOM CTPOUTEJHCTBA K CTPOUTENBHBIM MaTepHaiaM B HacToO-
sI1ee BpeMsl NMPEIbsBISIOTCS OYEHb BBICOKHE TpeOoBaHMs. COBpEeMEHHBIH
CTPOMTENBHBI MaTeprall JOJDKSH OBITh YHHBEPCAIbHBIM, 00JaaTh OIHO-
BPEMEHHO BBICOKUMH KOHCTPYKTHBHBIMH CIIOCOOHOCTSMH W TEIUIOH30JIH-
pyrommMu cBoiicTBaMu. JIomkeH ObITH HErOpPHOYMM, JOJTOBEYHBIM, BJIaro-
cToiikuM. [ obecriedueHnsi TaKuX CBOWCTB B OETOH BBOJSTCS MHOTOYHC-
JIeHHbIe 100aBKH, KOTOPBIE YIIyUIIAlOT CTPYKTYpY OSTOHA M jKelle300eToHa,
yIAYYLIal0OT MEXaHUYECKUE CBOMCTBA, COKPALIAIOT CPOKH CXBATHIBAHMS, HO
He BCerjJa OTBEYAIOT JKOJIOTHYECKHM TpPEOOBAaHUSM, IMPEIbABIIEMBIM K
CTPOUTEJIBHBIM MaTepHajaM.

OJHUM M3 TEPCIEKTHBHBIX CTPOMTENILHBIX MaTEPHAJIOB SIBISICTCS Mar-
He3uaJbHbIH HeMeHT. OH OBICTPO TBEPIEET, OTINYACTCS BHICOKOW IPOYHO-
CTBIO, CIIOCOOHOCTBIO CBSI3bIBATh OPraHMYECKHE M HEOPraHWYeCKHe 3amoli-
HUTENH. BelecTBa OpraHWYECKOro MPOMCXOMKICHUS (OIMJIKH, CTPYIKKH)
JUTUTENIBHOE BpeMsi HE KOPPOIHUPYIOT B Cpeie MarHe3najibHBIX BSUKYIIUX B
OTJIMYHE OT MOPTJIAHUEMEHTHBIX U M3BECTKOBBIX KoMmmo3uuuid. Ha ocHoBe
MarHe3uajbHbIX BSKYLIIMX IOJy4alOT KaMHENoJZoOHbIe MaTepuaibl MOA
00IIMM Ha3BaHHEM «MAarHONUTY». 31enus U3 MarHe3uaabHbIX KOMIO3ULIUH
SBJISIOTCS. OUOJNIOTHYECKH MHEPTHBIMHU, TO €CTh JKOJIOTHYECKH Oe30TacHBI-
MH.

OCHOBHBIM CBIPBEM JIJIsI TIOJY4EHHs] MarHE3UAIbHBIX BSDKYIINX CIYXKHT
ropHas niopoja maruesut (MgCO3). OrpannueHHOe pacnpOCTPaHCHHE Mar-
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

He3uTa 00yCIIOBIMBAaET OoJiee BHICOKYIO CE0ECTOMMOCTh M3/ENIU 10 CpaB-
HEHUIO C M3JIEIMSIMU MX JPYIUX BSDKYIIMX MaTepuayioB. Pacnmpurs npous-
BOJICTBO MarHE3MAIbHOTO BSDKYIIEr0 MOYKHO ITyTEM MOJIydEHHs eTo nu3 Ooiee
PacTIpPOCTPaHEHHOTO NMPUPOJHOTO CHIPbs. ChIPbeM UIsl MOTYUCHUS] MarHe3u-
ATBHOTO TIEMEHTA MOXET CIIY>KHUTh TIPpUpOaHbIid qosomut MgCO; - CaCOs[1].

Homomut — 310 0camounas moposa, Ha 90 % u Goyee cocToAmas U3 MH-
Hepaia gojomura. Ilpu comepykanun momomuta 50-90 % mopomy Ha3bpiBa-
0T W3BECTKOBBIM JOJIOMHUTOM, a TP MEHBIIEM COJCP)KaHWU IOJIOMUTA —
JIOJIOMUTH3UPOBAHHBIM M3BECTHAKOM. CaMoil 0OBIYHON NPHMECHIO SIBIISCT-
Cs1 KaJIBIUT, HEPEIKO aHTMIPUT WM THIIC, NHOTJa ayTHI'CHHBIN KpeMHe3eM
(KBapI ¥ KpeMHE3EM).

JlonomMuTBl 0OHAapyeHBl B OCAIOYHBIX TOJIIIAX BCEX TE€OJIOTMYECKUX
NEPUO/IOB, HO OCOOEHHO MIMPOKO OHHM PACIpPOCTPAHEHbI B OTJIOKECHUSX JI0-
KeMOpHusl U maneo30s. ITo HauboJiee APEBHsS KapOOHATHAS TOPO/a, pa3pa-
OateiBaeMas Ha Teppuropuu bemapycm. M3BectHo 15 mectopoxaeHuit ¢
o0mmMu 3amacamu 759,3 muH. ToHH. Hambonee KpymHBIE M3 HHUX MECTO-
pOXIeHus B KOpeHHOM 3aneranuu: Py6a (BureOckuii paiion), Kobemsku
(Opmranckuii paiton), Capbsiaka (BepxHenBuHCKHIT paifoH). OTH MecTo-
POXKIEHUS PaclojOXKeHbl B JOJAMHAX pek 3ananHoil JBunsl, {nenpa, Capb-
SIHKH, TJI€ ¥ BBIXOJAT Ha JHEBHYIO NOBepXHOCTh. Haubonee oOIIMpHEIEC BbI-
X0/1bl HAOJIFOJAIOTCS 10 JIeBOOepekbio 3anaaHoi J[BuHbI Bo3ne Buredcka —
MecTopoxaeHue Py6a. OOimue ero 3amachl cOCTaBsIFOT 790 MITH. TOHH.
3ajeraioT J0JIOMUTHI B BUJE NMAcTOOOPa3HOW TOJIIM MOJI MOPEHHBIMH U
BOJTHO-JICTHUKOBBIMH YE€TBEPTHYHBIMHU OTJIOKECHHUSIMHU.

OpHON M3 BaXHBIX 00IacTell MPUMEHEHUS TOJIOMHTA SIBIISIETCS MPOU3-
BOJICTBO KayCTHUECKOT'O JIOJIOMHTA M N3TOTOBJICHHUE U3 HETO MarHe3HajIbHO-
ro BsDKyIIero. KaycTnieckuit JOIOMHUT — MPOAYKT TOHKOTO ITOMOJIa 000XK-
KEHHOTO IPUPOIHOTO JoNoMHTa npu Temmeparype 650-720 °C. Ilomy-
000X KCHHBIH IOJOMHT CONCPXKHUT B cBoeM coctaBe 20-28 % aKkTUBHOTO
OKCHJIa MarHUsS U WHEpTHOE BeriecTBoO B KomudectBe 60-70 % CaCOs. dns
MIPUTOTOBJICHNUS BSDKYIIIETO MOyO0)KUTOBBIHM JOJIOMUT, KaK M KayCTHUECKHN
MAarHe3ur, 3aTBOPSAIOT pactBopamu coseil smekrpomuros: MQCl, - 6H,0,
MgSO, - 7TH,0, FeSO, - SH,O n . 1.

J107IOMHUTOBBIN LIEMEHT MOKHO PAacCMaTpPHBATh KaK €CTECTBEHHYIO KOM-
MIO3MIMIO MarHe3uaibHOTO IEMEHTa ¢ KapOOHATHBIM HanoHUTENeM. OKCHl
MarHus, oOpa3yIomHuics pH TEPMUYECKOH JMcconmanny KapOoHaTa Mar-
HUsI, PaBHOMEPHO paclpeleiieH B cpelle MUKPOHAIOJHUTENsS KapOoHarta
Kampiys [1].
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BrigBreHa TexHHYecKas BO3MOXKHOCTh IPUMEHEHHS B KadeCcTBE 3aIloj-
HUTEJeH i OETOHOB HA KayCTHYECKOM JO0JOMHUTE IMPOMBIIIIICHHBIX OTXO-
0B (IpeBecHas MyKa, 30JIOILIAKOBBIE CMECH, OYMa)KHBIE M IUIAaCTHKOBBIC
OTXOJBI, OTXOJBI IIePepabOTKN aBTOMOOMIBHBIX IIMH) MPH YaCTUYIHOM HITH
[IOJIHOM 3aMEIEHUU UMU TMPUPOJHOTO 3aMOJHUTENSI — CTPOUTEIBHOTO Mec-
ka. beToHbl Ha KAYCTUYECKOM JTOJIOMUTE MOKHO MCIOJIB30BaTh I YCTPOii-
CTBa JIBYXCJIOHHBIX IOJIOB JJIsi OOCCIICUCHUS U MOBBIIICHUS TEIUIO- U 3BY-
Kou3oJsiK. BepxHuil cioil MoibkeH 00JanaTh MOBBIIICHHOW YCTONYHBO-
CThIO K JICHCTBHUIO BOJIbI, aTPECCUBHBIX CPEIl M MOXKET OBITh M3FOTOBJIICH U3
KOMIIO3UIIMOHHOTO J0JIOMUTOBOIO IIEMEHTa ¢ J00aBKaMU MHUKpPOKpEMHe3e-
Ma, KOTOPHBIH 00ecIieunT 3TH KadecTsa [2, 3].

ObecriednBasi BBICOKHE TIPOYHOCTHBIE XapaKTEPUCTHKH OETOHOB (110 60—
80 MIIa u 6onee), KayCTHYECKHIH TOJOMHUT B TO K€ BpeMs CBSI3aH C TAKUMHU
TEXHOJIOTHYECKAMH ¥ TEXHHYCCKIMH HEIOCTaTKaMH, KaK YCKOPEHHOE
CTPYKTYpOOOpa30BaHNE W CXBAThIBAHWE OCTOHHBIX CMECEH, 3HAUUTEIbHBIC
coOCTBeHHBIC Te(OpMAINN PACIITUPEHUS, TIPEBHIIIAONIINE TPAHULBI YPOBHS
6e3omacHocTH. Eme ogHMM U3 CYIIECTBEHHBIX HEIOCTATKOB MarHe3HWajb-
HBIX BSDKYIIMX Ha JOJOMHTOBOM CHIPbE SIBJISIETCSI UX HU3Kas BOJOCTOM-
KOCTh M arMocdepocToiikocT. KpoMe 3T0ro, Ha MOBEPXHOCTH JIOJIOMHTO-
BBIX M3JENUNA MOTYT MOSIBISITHCSI BBICOJBI XJIOPHI-MOHOB. Takoi HemocTa-
TOK CYIIECTBEHHBIM 00pa3oM CyKaeT 00JacTh INPUMEHEHHUS AaHHOTO Bs-
JKYIIETO.

Cpenu 60JBIIOTO KOJMWYECTBA THAPABIHMICCKIX JO0ABOK, BIHSIONINX Ha
MPOIIECCHl TBEPACHUS KayCTUIECKOTO JOJIOMHTa, OOpalIaroT Ha ceOs BHH-
MaHHe KpeMHe3eMcoaepkamue U ¢ochopconepxanme mMarepuansl. [leii-
CTBHE WX OCHOBBIBACTCS HA CBSI3BIBAHWU JICTKOPACTBOPUMEIX MPOIYKTOB
TBEpJICHUS B BOJIOHEPACTBOPUMBIC (POPMEL.

Ieap HaMMX HCCIEAOBAHWNA — M3YYECHHE BIMAHUS KOMIUIEKCHOU (oc-
(haTHO-KpEMHE3EMHUCTON TO0aBKH HA BOJIOCTOWKOCTh U BO3JTYXOCTOMKOCTH
MarHe3uanbHOTO [IEMEHTa Ha OCHOBE KayCTHYECKOTO TOJIOMUTA.

Panee ObUTO M3yYeHO BIUSHUE CHIWKU (TTOOOYHBIA MPOAYKT MPOU3BO/I-
CTBa KPEMHHEBHIX W (PePPOKPEMHHUEBHIX CIUIaBOB, MPEACTABIIONICH COO0H
BBICOKOIUCIIEPCHYIO ThUTE Si0;). YCTaHOBICHO, YTO MOAM(HUIMpPOBAHHE
MarHe3uajbHOIo IIEMEHTa KpeMHE3eMcoaepKanmmu qooaskamu (15-25 %)
MTO3BOJISIET TOIYYIHUTh M3MIENHS TOBBIIICHHON MPOYHOCTH, BOJOCTOMKOCTH U
BO3IYXOCTOHKOCTH, TIpeIHa3HAYECHHBIE IS KCIUTyaTallud B MTOMEIICHUSIX C
MTOBBIMICHHOHN BIIaYKHOCTBIO.
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

Matepuanabl U MeTOAbI HccaeqoBaHus. CpIpbe — KayCTUYECKUH J0-
JIOMHUT MecToposkieHus Py0a, 3arBopurens — oumogur. B kauectBe noba-
BOK HCIOJB30BAIl CMECh MENKOIUCIIEPCHOTO KpeMmHe3emMa H (ocdaTa
Hatpus B cooTHomeHusix: 1: 1, 2 : 1 m 1 : 2. JInsg OBICTPOTHI NONyUYSHHS
JIaHHBIX (POPMOBaAM KyOUMKH pa3MepoM 2xX2X2 METOJOM JIUThs, KOTOpbIE
TBEpPZEIH B €CTECTBEHHBIX yCIOBHAX 28 cyTok. McmblTaHns Ha BOJOCTOM-
KOCTh M BO3JyXOCTOMKOCTH MPOBOAWJIM IO TPAIUIUOHHBIM METOIUKAM,
cornacHo 'OCTawm.

Pe3yabTarel M MX 00cy:kIeHHe. BbUIO YCTaHOBJIEHO, YTO BBEIEHUE
KOMIUIEKCHOM KpemHe3eM-(pochaTHoit m00aBku B cooTHomeHun SiO;
:P,0s = 2 : 1 yBenmumBaeT BOJIO- M BO3JYXOCTOWKOCTh MarHe3uajbHOTO
LIEMEHTa Ha OCHOBE KayCTHYECKOTO JOJIOMHTA. Y CTAHOBIICHO, YTO BBEICHHE
TaKOH KOMIUIEKCHON JOOABKH B MarHe3MaJIbHBIA IEMEHT B KoinuecTBe 10—
15 % (mo macce) crnocoOCTBYeT YMEHBIIEHHIO OTKPBITOW MOPHCTOCTH U
CHIDKCHHUIO BOAOIIOTIIONICHHUS, IPH 3TOM (hopMmupyeTcst 6oJiee MIOTHAS yma-
KOBKa MaTepHhaia, yBEIMYMBACTCA CyMMapHas KOHTAKTHas IOBEPXHOCTS,
4TO 00YCIIOBIMBAET MOBBINICHUE MPOYHOCTH U BOJOCTOMKOCTH.

[ToBbIIEHNE MTPOYHOCTH, BOAOCTOMKOCTH M BO3JYXOCTOHKOCTH TaKXe
UIET 32 c4eT 00pa30oBaHMS TUAPOCHINKATOB U (pocdaroB maraus. [Ipucyt-
CTBHE MX CPEIH MPOIYKTOB TBEPJCHUS MMOJTBEPIKACHO PEHTIeHO(a30BbIM U
neTporpauueckuM aHalu30M. TpyIHOpacTBOPHMBIE COEIMHEHHUS Ipea-
CTaBIJICHBI KOJUIOWAHON M MEIKOKpUCTAJUINIecKoi ¢asamu. Takoe codera-
HHE CTPYKTYp CHOCOOCTBYET YAEPKaHUIO XJIOPUA-HOHOB B 3aTBEPACBIIEM
HNEMCHTHOM KaMHC, 4YTO IMPEAOTBpallacT IOsBJICHUE BbICOJIOB. MoxHO
MIPEATION0XKNTh, YTO B NMPHUCYTCTBUU AKTHBHBIX THJPABINYECKUX 100aBOK
MMEET MECTO CBSI3bIBAHHME XJIOPW/A MarHusi B HOBBIC THIIPATHBIE (DOPMBIL.
HpI/I 3TOM OH, BUJHUMO, BXOJUT B COCTAaB KOMIIJICKCHBIX COCZ[I/IHGHI/Iﬁ C y4a-
CTHEM TUAPOKCHUJIa MarHusl M aKTUBHOTO OKcHJa KpemHus. OOpasyroniuecs
THAPOCHIIMKATHl MAarHUSI ¥ X KOMIUIEKCHI C XJIOPUIOM MarHus UMeErT 00b-
€M HECKOJIbKO OOJNBIINHA, 4YeM HCXOTHBIC BEIIECTBA, B pPe3yibTaTe 4Yero 3a-
TNOJIHAIOT 4YaCTh KallWJIJIAPHBIX IIOP. OT0 TMOATBEPKAACTCA JaHHBIMU O BO-
JIOTIOTJIOIIEHNH 00pa3loB: C YBEIMUCHHWEM KOHLEHTPAIMH 3aTBOPHUTEIIS
BOJIOTIOTJIOIIEHHE 3aTBEP/EBIIEIO IEMEHTHOTO KaMHsI MOHWXaetcs. Takon
XapakTep W3MEHEHHs BOJONOIJIONICHHS (HO-CYIIECTBY, KaMIIIPHON IO-
PHCTOCTH) MOKET OBITH OOBSCHEH MOSBICHUHUEM B CTPYKTYPE CTAOMIBHBIX
OKCOXJIOPUAOB MarHuvs, a TaKKE€ KOMIUICKCOB T'HMAPOCUIIMKATOB MarHus C
ero xyopuaom [5, 6]. Cineayer oTMeTUTh, 4TO Hanuyue (ocdara HATPUS B
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KOMIIO3HUITMOHHONW 100aBKEe, C OJHON CTOPOHBI, YJIyYIIacT CTPYKTYpy 3a-
TBEPJCBIICIO BSDKYIIEr0 MaTepuana, ¢ JPYroil CTOPOHBI, CIIOCOOCTBYET
0oJiee MOJTHOMY CBSI3BIBAHUIO XJIOPHUJI-UOHOB B THAPOKCOKOMILIEKCHI, O YeM
CBUJIETEBCTBYIOT JaHHbBIE ETPOrpaduueckoro aHamusa.

BeiBoasl. 1. Ilpu TBepJCHUH JOJIOMHUTOBOTO IIEMEHTA C KOMILUICKCHOM
KpeMHe3eM-(pochaTHOH 100aBOil 00pa3yrOTCS THAPOCUINKATHI MATHUS TH-
na ceprertuna 3MgO - 2Si0, - 2H,0, cenmonura 8MgO - 12Si0, - nH,0O u
(dbocdaTsr Maraus.

2. OOHapy>XeHbI KOMIUJICKCHI, CBA3BIBAIOIIUC XJIOPUA-UOHBI. ONTUMAIh-
HOe KonmuecTBO nobaBku coctapiser 10-15 % (1o macce) ¢ COOTHOIICHH-
eM S|02 . P205: 2:1.

3. BogocToiiocTh U BO3yXOCTOMKOCTh TAKMX KOMITO3UIIMOHHBIX BSIKY-
IIMX BO3pacTaeT MPUMEPHO B 2 pas3a [0 CPABHEHHIO C MarHE3MaJbHBIM Bsi-
KYIIMM Ha OCHOBE KayCTHYECKOTO J0ooMHTa 0e3 J0OaBKH.

4. KoMIO3UIIMOHHbIE MarHe3WajbHBIC BSHKYIIHE HA OCHOBE KayCTHYC-
CKOTO JIOJIOMHTAa C KOMIUIEKCHOW KpeMHe3eM-(pochaTHON H00aBKOH MOTYT
OBITh WCIOJIb30BAHBI ISl [TPOM3BOICTBA M3ICIUA, IKCILTYATUPYIOIMXCS B
MTOMEIIEHHUAX C MOBBIIICHHON BIaKHOCTBIO.
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YK 539.16

AT'POIKOJIOTHYECKAS OLIEHKA CUJIOCHBIX KYJBTYP
PU BO3JEJBIBAHUU HA 3AT'PSISHEHHBIX
PAIUOHYKJIINJAMMU TEPPUTOPUSAX

Ko:xkemsaxuna E. B., ctrynenr

Hayunvie pykogooumenu — Cedyxoesa I'. B., kano. c.-x. nayx

PHUVYII «MHCTHTYT paanonorumy», T. I'omens, Pecrrybnuka benapycs;
Yepuyxa I'. A. — kano. c.-x. Hayk, doyenm

YO «benopycckas TOCyJapCTBCHHAS CEITbCKOXO03SICTBCHHAS aKAICMUS,
r. I'opku, Pecrryonuka benapycs

BBenenne. OqHUM K3 OCHOBHBIX MCTOYHHKOB PAIHOHYKIUIOB JJIS 4e-
JIOBEKA SIBISIETCS MPOAYKIHUS KUBOTHOBOACTBA. C MOJIOKOM, MSICOM H TIPO-
JyKTaMH HX TiepepaboTKH 4esoBek nosyuaer mopsiaka 60—-80 % uesus-137
u 40-60 % crtpornma-90. B cBoio ouepens paaHOHYKIHIABl MOCTYHAIOT B
OpTaHN3M KHBOTHOTO C KOPMaMH.

B cBs3M CO CIOKHBIMH 3KOJIOTHIECKHMH W YKOHOMHYECKHMH YCIOBHUS-
MH XO3SHCTB, pacOJI0KEHHBIX Ha 3aTPSA3HEHHBIX PAJHOHYKINIaMH 3eMIISIX,
MPUHUMAIOTCS JCUCTBUSI I CHIDKCHHS HEPro3arpatr Ha MpPOHU3BOJCTBO
KOPMOB IIOCPE/ICTBOM pa3pabOTKU M IPUMEHEHHs] MaJIO9HEPrOEMKHX, KO-
JIOTHYECKH 0e30MacHBIX TEXHOJIOTHH. OJHOM U3 TaKUX TEXHOJIOTHH SBIISET-
Cs 3aMEHa a30Ta MUHEPAIBHBIX YIOOpPCHHI HA OMOJOTMYCCKH CBSI3aHHBIM.
Tem cambIM Bo3pactaeT poib O00OOBBIX KyJbTYp, KOTOPBIE CIOCOOHBI IO-
TpeOJATh a30T U3 BO3AyXa. buonornuecku cBA3aHHBIH OOOOBBIMH KYJIbTY-
paMu a30T MOJHOCTBIO MCIIONB3YeTCs PACTCHUSMH U HE 3arps3HSAET OKpY-
xarorryro cpexy. COBMECTHBII oceB 6000BBIX KyIbTYpP C CHIOCHBIMH T103-
BOJINT CHHM3HUTH OOBEMBI NMPUMEHSEMBIX a30THBIX YHOOpEHHH W TOIy4aTh
cOamaHCHpOBaHHBIE TI0 MUTATEIEHOCTH KOpMa yXKe B TI0JIe, CHU3UB 3aTPaThI
Ha WX MPHUTOTOBIICHHE B KopMorexe. OrpaHnIeHHOE KOIUIECTBO MCCIIEIO0-
BaHHUU B TOI 00JacTH B OYBEHHO-KJIMMATHYECKUX YycIOBUsAX PecryOnukn
Benapych u OTCyTCTBHE MH(POPMAILIMU O BEJIMYMHE TEPEX0]a PaIHOHYKIIH-
JIOB B 3€JICHYI0 MacCy 3THUX KYJBTYp U Jajee B MOJOKO OOYCIOBMIIH aKTy-
AIBbHOCTh JaHHOU TeMsl [1].

Hens padoThI — arpo3KOJIOTHYCCKAsT OICHKA CHJIOCHBIX KYIBTYp MPHU
BO3JICTIBIBAHUY HA 3arpsi3HCHHBIX PAJIUOHYKIHIAMH TEPPUTOPHUSIX

MeToauka u pe3yJbTaThl Hccaea0BaHuil. [1o1eBo OnbIT TPOBOIUICS
B CIIK «CynMonoxeHckuit» bparmnckoro paiiona I'omenbckoit o0macTy.
[TouBa OMBITHOTO y4acTKa IEPHOBO-TIOA30JMCTAs CyleCUaHas, XapaKTepH-
30Balach CIIEAYIOMIMMH arpOXAMHUYECKHMH I[OKA3aTesIMH: COJEpKaHHe
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rymyca — 2,2 %, pHge) — 6,0, P,Os — 200 mr/kr; K,O — 170 mr/kr; MgO —
125 wr/kr moussl. IlmoTHOCTH 3arpsHeHHs —'Cs — 48,1 kBr/M’
1,3 KI/I/KMZ), 05y — 16,2 kBr/M? (0,44 KI/I/KMZ).

Cxema ombITa BKITIOYaa 8§ BApUAHTOB, KOTOPHIE MOKHO Pa30OWTh HaA JBA
6noka: 1-if OJIOK — MOJCONHEYHWK B YHMCTOM BHJIE C HOJHOW CHUCTEMOM
yIoOpeHusi, a Takke MOACOJHEYHUK C TO/ICEBOM BHKH C PAa3IMYHBIMU CH-
cTeMaMH yao0peHui; 2-i OJIOK — KyKypy3a B YHCTOM BHUJE C IIOJIHOM CH-
cTeMol yoOpeHHs, TaK ke KyKypy3a C IMOJICEBOM BUKH C Pa3IMYHBIMHU CH-
cTeMaMH yAO0OpeHU.

B Tabun. 1 mpuBeneHa ypoxkaifHOCTh HCCIIEyEMBIX KYJIbTYP.

Tab6auna 1. Ypo:kaiiHOCTh CHIOCHBIX KYJIbTYP

Cucrema YpoxalHOCTB 3/M, 11/Ta
Kynbrypa .
yRoGpenuii 2012 | 2013 | Cpennee
TToaconHeuHnk NgoPeoK100 572 846 709
IloxconHeyHuK + BUKa PeoKioo 511 550 530
IlomconHeyHuUK + BHKa N3oPsoK100 568 597 583
TTonconHeyHuk + BUKa NgoPeoK100 674 705 690
KyKypysa N90P60K100 651 598 625
Kykypysa + Buka PeoK100 549 429 489
Kykypysa + Buka N3oPsoK100 633 464 549
Kykypysa + Buka NgoPeoK100 694 537 616

AHanu3 MOMYYCHHBIX Pe3yJbTaTOB IMOKA3aJ, YTO, C arpOHOMHYECKOMN
TOYKH 3pCHUsI, HAWIYYIIINM BapUAHTOM, 00ECIICUMBAIOIIUM MAKCUMAIBHYIO
YPOKANHOCTh 3€JICHOW MAacChl B CMEUIAHHBIX IMOCEBaX IOJICONHEYHUKA C
BUKON W KYKYypy3bl C BHKOH, sBIsUIach cuctema ynoopenwit NgoPgoKigo,
MPUMEHEHHE KOTOPOU 00ECIeUryIo B CpeJHEM 3a 2 roja ypoxaiHoctb 690
1 616 11/Ta COOTBETCTBEHHO.

K HacrositiieMy BpeMEHH 3KCHEPHUMEHTAIbHO NoNyueHa uHdopmanus o
napaMmerpax mepexojia paJHoHyKINA0B U3 MOYBbI B MPOIYKIUIO PACTCHUE-
BOJICTBA sl OOJIBIITMHCTBA BO3/ICIBIBAEMBIX CEIbCKOXO3SICTBEHHBIX KYJIb-
Typ. s 3eeH0# Macchl MOJCONHEYHUKA, a TAKXKE MOJCONHEYHUKA C BU-
KOM ¥ KyKypy3bl C BUKOM TaKUX JaHHBIX MOKa HET [2].

Hamu Obutn paccuurtanbl 3HaYeHus Kod¢dunuento nepexona (Km) ie-
3us-137 u crponnwmsa-90 U3 MOYBBI B 3€JICHYIO MAcCy IUIsl BCEX BapUAHTOB
onbiTa. KoadduiueHt nepexoia onpeaessuics Kak OTHOIIEHHE COJICPKAHUS
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panvoHyKINAA B equHUIIe Macchl pacteHnit (BK/kr) k mmoTHoCTH 3arpsi3He-
st ouBb! (kKBx/M?). [lonydeHHbIE pe3yIbTaThl IPUBEACHE! B TA0I. 2.

Ta6auna 2. Kodydpdunuentsl nepexona paanoHyK/IHI0B U3 M04BbI B pacTeHus (Km)

Cucrena KIT Cs-137, KIT Sr-90,
KynbeTypa . Br/kr:KBK/M? Br/Kr:KBK/M?

yrobpemnit 55150013 | Cp. | 2012 | 2013 | Cp.
TTonconHeuHnk NooPeoK100 0,04 | 0,06 0,05 6 4 50
IloxconHeyHuUK + BUKa PeoK100 0,06 0,06 0,06 16 5 10,5
TTonconHeyHuk + BUKa N3oPeoK100 0,10 | 0,10 0,10 17 6 11,5
IloxconHeyHuK + BUKa NeoPsoK100 0,07 0,08 0,08 12 4 8,0
KyKypy3a NQOPGOKIOO 0,01 0,08 0,04 1 1 1,0
Kykypysa + Buka PeoK100 0,02 0,07 0,06 4 2 3,0
Kykypys3a + Buka N3oPeoK100 0,02 | 0,08 0,06 5 2 3,5
Kyxkypysa + Buka NeoPsoK100 0,02 0,05 0,04 5 2 35

Amnamuz KIT Cs-137 mokasan, uto 3HaueHuss K B BapHaHTax BTOPOTO
6moka OpuTH HIDKE B 1,2—1,6 pa3a, 9eM B mepBoM OIJIOKeE, a TaKKe 00 OTCYT-
CTBMH CYILIECTBEHHOT'O BIIMSHUS Ha 3HaueHus1 Ki cocraBa 3eneHoi Macchl U
JI03 a30THBIX ynoOpenuil. 3nauenus Kn uesns-137 B 3eneHylo Maccy KyKy-
PYy3BI U KyKypy3bl C BUKOH MOKa3aJl, YTO OHM COIIOCTABHMBI CO CIIPABOYHBI-
mu 3HaueHusmu K [2].

Amnanus pesynpratoB no Sr-90 mokasan, uto cpennue 3HaueHus Ko B
3€JICHYI0 MacCy ITOJICOMTHEYHNKA ¢ BUKOH B 2—3,3 pa3a BhIIIE, YeM B 3eJe-
HYIO Maccy KyKypy3bl ¢ BUKoi. ClieZlyeT OTMETHTh, UYTO CpPEIHUE 3HAYCHUS
Kn crponnus-90 B 3eneHHyI0 MacCy KyKypy3bl ObUIM B 5 pa3 HUXKE, YeM B
3€JICHHYIO0 MaccCy IOJICONHEYHHKA. Jl03bI a30THBIX YHOOPEHHH HE OKazain
CYIIECTBEHHOTO BIMSHUSA Ha 3Ha4eHHUA KIT Kak B CMEIIaHHBIX MTOCEBaX MOA-
COJIHEUHUKA C BUKOM, TaKk ¥ KYKYpYy3bl C BUKOH.

BeiBoabl. YcranoBneHHble 3HaueHust K ctpoHuus-90 B 3eneHyro Mac-
cy kykypyssl (1,0 Bx/kr:kBr/m®) comoctaBumbl co crpaBounsivu (1,3
Br/kr:kBr/m?), a 3Hauenns Kin B 3eenyio Maccy KyKypyssl ¢ Bukoii (3-3,5
Br/kr:kbK/M?) comocraBumsl ¢ 3HageHmsiMa K aist Buku (3 Br/kr:kBr/m?)
¥ BUKO-OBCsIHOI cMecH (2 Br/kr:kbr/m?) [2].

Takum 00pa3oM, aHaJIU3 MPOJLYKTUBHOCTH KYJIBTYP M PaJNOIOIHYECKO-
T'O KauecTBa 3eJICHOI Macchl oKa3all, YTO HAWIy4YIIUM BApPHAHTOM OIIbITa B
CMeMIaHHbIX moceBax ObLT BapuaHT NgoPgoKigp.
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OIIEHKA 300TEXHUYECKOI'O KAYECTBA KOPMOB

B CMEIIAHHBIX 1 OJHOBNAOBBIX IIOCEBAX
CUJIOCHBIX KYJIBTYP

Ko:xkemsaxkuna E. B., ctrynentka

Hayunvie pyrosooumenu — Cedykosa I'. B., kano. c.-x. Hayk

PHUVII «MucTuTyT paguonorun», r. 'omens, Pecrryonuka benapycs,
Yepuyxa I'. A. — kano. c.-x. Hayk, doyeHm

YO «benopycckas rocyIapcTBEHHAs CEIbCKOX03SHCTBEHHAS aKaIeMus»,
r. 'opku, Pecniy6nuka bemapychb

Beeaenue. B coBpeMeHHOM KHBOTHOBOJCTBE 0COO0€ BHUMAHUE Y€~
eTcst obecreueHno COANAaHCHPOBAHHOTO TUTAHMS KUBOTHBIX. [Ipumenss
HAay4HO OOOCHOBAHHBIE CHCTEMBI KOPMJIEHHS, MOXHO MOBBICHTH MPOIYK-
THUBHOCTB JKHBOTHEIX U 9(PEKTUBHO MCIONB30BaTh KopMa. [T0IHOIIEHHBIMY
CUMTAIOTCS TAKUE PALIMOHBI H KOPMa, KOTOPBIE COIEPIKAT BCE HEOOXOAUMBIE
IUIsl OPTaHU3Ma KMBOTHOI'O BELIECTBA U CIIOCOOHBI B TEYEHHE UTMUTETHLHOTO
BpPEMEHU O0ECIIEUMTh HOPMAIILHOE OTIPABIEHHE BCEX €ro (HU3MOJIOTHYE-
cKux (yHkrmit [1].

CoBpeMeHHbIE IPUHIIKIILI OLEHKH KOPMOB ¥ HOPMUPOBAHHUE KOPMIIEHUSI
OCHOBaHBI Ha NPEICTABIEHHUH O KOPME KaK CIIOKHOM KOMILIEKCE pas3iiny-
HBIX DJIEMEHTOB MUTAHHMsA, CIIOCOOHBIX B TOM WM MHON Mepe YAOBJIETBO-
PUTHL ONpeleeHHbIe MOTPEOHOCTH OPraHUu3Ma, KOTOPbLIE OINpPEAEIAIOTCS
(U3HOIOTMYECKUM COCTOSIHUEM KUBOTHBIX, UX KHBON Maccoii, BO3pacToM,
YPOBHEM M HAINPABICHUEM MPOMAYKTUBHOCTH. JIJIsi YIOBIETBOPEHHS TIO-
TpeOHOCTEH KUBOTHBIX B DJIEMEHTAX MHMTAHUS M PACKPBLITHS X MOTEHIIH-
QIbHBIX, TEHETHMYECKH OOYCIOBJIEHHBIX BO3MOXHOCTEH IPOAYKTUBHOCTH
0p¥ HOPMUPOBAHMH HEOOXOAMMO B PALMOHAX YYHMTHIBATH: OOMEHHYIO
SHEPTHI0 M KOPMOBBIE €IMHULBI, COAEPIKAHUE NPOTEUHA, KIETYATKH, MHK-
po- ¥ MakposjieMeHToB. OCHOBHas NPoOJIeEMa KOPMOIIPOU3BOICTBA B HAILEH
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cTpaHe — 370 AepuuuT Oeska B KopMax. OOyl ero 1euIUT HEPEAKO Co-
crasisier 20-35 %, a B psijie cirydaeB Jiaxke MPEBbIIIaeT 9TOT YPOBEHb [2].

Jliist 6ornee MOTHOTO yOBIETBOPEHUS MOTPEOHOCTEH KUBOTHOBOJICTBA B
Oenke HEOOXOAMMO HCIIONB30BATh PE3EPBBI YBEINYEHHS IIPOM3BOJACTBA U
MOBBILICHUSI Ka4ECTBA BCEX BUAOB KOpMOB. Ho mpenmymecTBeHHOE BHUMa-
HHE JOJDKHO OBITh YAEICHO Pa3BUTHIO NPOU3BOICTBA BBICOKOOEIKOBBIX
KYJBTYD.

Henb padoTbl — OLUEHUTH 300TEXHUUYECKOE KAYECTBO KOPMOB B CMe-
IIAHHBIX U OJJHOBUJIOBBIX MIOCEBaX CUJIOCHBIX KYJIBTYP.

AHa/In3 MOJIy4eHHBIX pe3yabTaroB. lloseBoil ombelT mpoBoauics B
CIIK «CynmomnoxeHckuit» bparnHckoro paiiona ['omenbckoit obiacTu Ha
JIEPHOBO-TIOA30JIMCTON CyNecyaHOl MOuYBe MNpPHU IUIOTHOCTU 3arpsi3HEHUs
1¥7cs — 48,1 kBK/M? 1,3 KI/I/KMZ), 051 _ 16,2 kBk/M? (0,44 KI/I/KMZ). CxeMa
OMBITA BKIIFOYaja § BAPHAHTOB,

300TeXHAYECKHE MOKA3aTEeIW KadecTBa CHIIOCA KOPMOBBIX KYJIBTYpP
MIPEACTABIICHBI B TAOMIHIIE.

300TexHHYECKHE NTOKA3ATEIH KAa4ecTBAa CHII0Ca

Celpas Cripoii | IlepeBa- | C6op |O6mennas | Kopmo-
K BT a KJICT4YaTKa, HpOTCHH, pPIMLIﬁ HpOTCHHa 3Hepm;{ BBIC
YIRTYP /KT r/kr | mpoteuH,| clra MJDx/Kr | eAMHALED
/KT
E"IF‘,C"QH“H“K 35,4 31,2 20,8 14,7 1,9 0,2
90 60M\100
+
B“;f;g:fé;?““ 32,4 27,6 28,7 152 19 0.2
ﬁ"@‘f"&“mﬂm 35,4 36,1 27,9 16,2 1,9 0,2
30 60M\100
E"f"i“““““ﬂ““a 33,4 29,6 34,4 23,7 1,9 0,2
60 60100
Kyxypy3a NooPsoKioo 344 33,2 18,6 11,6 1,9 0,2
ﬁyﬁ(ypywm‘a 32,4 30,1 25,7 12,5 1,9 0,2
60100
I,fly“Ppry:a*B"“a 31,9 33,5 22,9 1255 1,9 0,2
30760100
I,fly‘;ypry:m”“a 34,5 28,8 24,2 14,9 1,9 0,2
60 60M\100

AHanu3 TOJYYCHHBIX Pe3yabTATOB IMOKA3all, YTO COACPIKAHHE CHIPOM
KJICTYATKH B CHJIOCE B BAPHUAHTAX OIBITA C MMOJICOJHCYHUKOM H3MEHSIIOCH B
npenenax ot 32,4-35,4 r/kr, B BapuaHTax ¢ KyKypy3oit — oT 31,9-34,5 r/kr.
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CopeprkaHue CHIPOTO MPOTEHHA MPU 3TOM HAXOIWJIOCH B Tpenenax 29,6—
36,1 r/kr u 28,8-33,5 r/kr. ComepskaHne OOMEHHON YHEPTHH U KOPMOBBIX
€/IMHUIl BO BCEX BapHaHTaxX OMbITa HAXOIMJIOCh HAa OJHOM YPOBHE —
1,9 MIx/xr u 0,2 k. en. Bee 3T 3HaUeHUs HAXOAWINCH B Mpeesax JIOIy-
CTHMBIX YPOBHEH, T. €. HE BBISABICHO CYIICCTBCHHOTO BIIMSHUS HA 3TH MOKa-
3aTeNIM HU COCTaBa 3€JICHON MacChl, HH JI03 a30THBIX YIOOPCHHUIA.

CopepxaHue epeBapuBaAcMOro MPOTEHHA B IIEPBOM OJIOKE M3MEHSIIOCH
ot 20,8-34,4 r/xr, Bo BropoM — ot 28,8-33,5 r/kr. Hamu Obu1 paccumran
cOop mepeBapuMoOro mnpoterHa ¢ 1 ra. PacueTsl mokasanu, 4To MpH BO3JC-
JIBIBAHUH TOJICOJIHCUYHUKA C BHKOW MaKCHMAaJbHBIN cOOp IepeBapuMOro
nporerna O0but B Bapuante NgoPgoKigo — 23,7 kr/ra. Bo BTopoMm 05ioke 3ToT
’Ke BapUaHT olecredms MakcHMallbHbIi pesynbraT — 14,9 kxr/ra. OgHako
[IPY BO3/ICIIBIBAHMH TOJICOJIHEYHHKA C BUKOW MaKCHMaJbHOE 3HaueHue c0o-
pa mepeBapuMoro mnporterHa ObiI0 B 1,5 pasa Bblilie, YeM HpPHU BO3ZEIbIBA-
HHUH KYKYPY3bI C BUKOH.

Hamu Takke Ompenesnsuioch COIEpKaHue MaKpo- U MHKPOIJIEMEHTOB B
UCCIIEAYEMbIX KyJIbTypax. Bce mokazarenu COOTBETCTBOBAIM HOPMATHBAM
CYTOYHOM OTPeOHOCTH B muTaTelbHbIX BemecTBax KPC [3].

Takum 00pa3oM, aHaIU3 300TEXHUYCCKOTO Ka4yeCcTBa 3CJIICHOW MAaCChI
ToKasaJl, 4TO HaWJIy4YlluM BapHUaHTOM OIlbITa B CMCHIAHHBLIX MOCEBaX 6le1
BapuaHT NgoPgoKigo. JTuMuUTHPYIOIIIM (haKTOPOM TPU BO3JCIBIBAHHU WC-
CJIEIyeMbIX KYJbTYp SIBJISETCS IJIOTHOCTh 3arpsi3HEHUSI TIOYBBI CTPOHIIUEM-
90. MakcuManbHEIH cOOp TepeBapiuMOro MpOoTerHA OBIT MOJTYYEeH IPH BO3-
JIeNIbIBAHUH TIOJICOJTHEYHHKA C BHKOM, OJJHAKO 3Ty CMECh MOXKHO BO3IEJIbI-
BaTh, €CNIM IUIOTHOCTH 3arps3HCHMS TOYBHI CTpOoHIMEM-90 He OymeT mpe-
peimath 4,44 kBx/M® (0,12 Kw/km?). EciM IUIOTHOCTH IpEBBIIIAET
4,44 xBr/m? (0,12 Ku/km?), Ho Hike 11,1 kBr/m? (0,3 Ku/km?), Toraa pexo-
MEHJIYeTCs BBICEBATh KYKYPYy3y C BHKOH.

JIMTEPATYPA

1. KopMonpou3BOACTBO: HETPAAUIIMOHHBIE KyIbTYPHI, IPOOIEMBI U IIYTH UX pEUIeHHs /
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VJIK 582.282.23:577.12

AKTUBHOCTbDH I''IYTATHOHPEAYKTA3bI B BETETATUBHBIX
N TEHEPATUBHbBIX OPTAHAX PAHHEIIBETYIIUX
PACTEHMI1

JleonoBu4 E. A, Ky6uunkasn A. [I., cTyaeHTbI

Hayunvui pyxosooumens — banaeea-Tuxomupoea O. M., kano. 6uon. Hayx,
odoyenm

YO «Butebckuii rocynapcTBeHHBIH yHIBepcuTeT M. [1. M. Mameposa»,

r. Butebck, Pecniy6nuka benapychb

Beenenune. ['niyraTnoHpenykrasa — HMIMPOKO pacHpOCTpaHEHHbIH (ia-
BUHOBBII ()epPMEHT, MOJICPKHUBAIONIUI BBICOKYIO BHYTPUKICTOUHYIO KOH-
LEHTPAIMIO BOCCTaHOBICHHON (opmbl raytarnona (GSH). I'myratuonpe-
JyKTa3a Oblia BBIJIEJICHa U3 Pa3IMuHBbIX UCTOYHHKOB M OYMIIEHA JI0 TOMO-
TEHHOTO COCTOSTHUS, SIBIICTCSI OJJHOIM M3 HamOoIree KPYIMHBIX OCITKOBBIX MO-
JIEKYyJ, CTPYKTYypa KOTOPBIX M3yUeHa Ha aTOMapHOM ypoBHe. [ myTatnoHpe-
IOyKTaza oOnajgaeT BBICOKOW CHENM()UIHOCTBIO K TIIYTATHOHY, OIHAKO C
HU3KOH CKOPOCTBIO MOXET KaTaJIH3HPOBaTh BOCCTAHOBJICHUE Psga APYTHX
COCITUHEHUH, COoIepKalluX TUCYIb(QHUIHYIO CBSA3b, W, IIOMHIMO OCHOBHO,
IIIyTaTHOHBOCCTaHABIMBAIOIIEH, aKTUBHOCTH, CIIOCOOHA MPOSBIATH TPaHC-
THJPOTCHA3HYIO, JJIEKTPOHTpaHC(epasHylo U AuadopasHyl0 aKTHBHOCTH
[1]. CayraTnoHpenyKTasa COAEPKUTCS B OCHOBHOM B PACTBOPHUMOW HACTH
KJIETOK, HO OOHapy»XeHa B COCTaBE XpPOMaTHHA SEP.

I'myTratnoHpenykraza — OAMH U3 IPUMEPOB (hepMeHTa, CTPYKTypa KOTO-
pOro M3y4eHa 3HAYUTEIBHO JIydlle, 9eM (u3noorndeckas poib. OUuieH-
HBIC TMpemapaThl TIyTaTHOHPEAYKTa3bl MCIIONB3YIOT I KOJIHYSCTBEHHOTO
OTIpe/IeNIeHHUs] OKKCIEHHOT0 U BOCCTAHOBJIEHHOTO TiyTaTtuoHa [3].

Marepwuaisl 1 MeToIuKa uccienoBaHmii. OObEKTaMU UCCIICAOBAHUS SIB-
JSIOTCS.  PaHHEIBETYIME pacTeHuss — TepBoiBer BeceHumit (Primula
officinalis), myx mmurr (Allium schoenoprasum) u nyk memsexwuii (Allium
ursinum L.). O6pasitsl pacTeHuii OTOMPAINCh U3 MOMYIIHH, TPOU3pacTa-
IOIMX B ycloBusx Ootanudeckoro caga BI'Y um. I1. M. Mamepoga, nec-
HuuectBa A. Kpanesuun BopucoBckoro paiiona u necHudectBa r. Bureo-
cka. MccnenoBaHue aHTHOKCHIAHTHON aKTUBHOCTH PACTUTEIBHOTO CHIPHS
MPOBOJIWIIOCH B BETCTATUBHBIX M T'CHEPATUBHBIX OpPraHaX PaHHEIBETYIIMX
pacTeHUil  TPHUPOJHBIX,  HMHTPOAYIHMOHHBIX M  HHTPOIYLIUOHHO-
OKYNBTYpEHHbIX momyisiiuid [2]. Kunernky notpebnenust cyocrparta peru-
cTpupoBan B TedeHwe 2 MuH. npu 340 HM Ha crekTpodyopuMeTpe
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SOLAR CM 2203. AKTUBHOCTHh ()€pPMEHTa PACCUNUTHIBAIIN, UCTIONB3YS KO-
3¢ GUIIEeHT MOJSAPHOH >KCTHHKIUHU 6,22 MM-1 - cm-1. MaremaTtndeckyio
00pabOTKy MOJTYYECHHBIX PE3yIbTATOB MPOBOAMIM METOJAMH ITapaMeTpHde-
CKOH M HemapaMeTPHYECKOW CTaTHCTUKH C MCIIOb30BAaHMEM ITaKeTa CTaTH-
ctuueckux nporpamm Microsoft Excel 2003, STATISTICA 6.0.

Pe3yabTaTrhl Hccjie10BaAaHUS U UX 00CYyxKIeHUue. AKTUBHOCTD TJIyTaTH-
OHPENYKTa3bl B 3aBHCUMOCTH OT OpraHa pPacTCHHUI, MECTONPOU3PACTAHUS
pacTeHus W BUIa MOMYJISAINH MPEJCTAaBICHA B TA0IHUIIE.

AKTHBHOCTb [NIyTATHOHPEAYKTa3bl (MKMO0JIb/MHH Ha I') B BereTATHBHBIX
M FeHePAaTHBHBIX OPraHax paHHenBeTymux pacrenuii (M+m)

PactutenbHbIit Opran Mecro c6opa

00BEKT pacrenust Borannueckuit JlecunuectBo JlecanyecTBO

can (Bopucosckoro (Butebekoro

(r. BureOck) p-Ha) p-Ha)

Jluctesa 4,52+0,161° 4,57+0,049° 4,60+0,040°

MenBexuit Tyk Creban 4,02+0,083° 3,56+0,080° 3,67+0,066°
Kopuu 6,89+4,489"%° 6,66+4,349%%° 6,69+4,350™%°

R Jluctes 2,09+0,068™° 1,52+0,113"° 1,57+0,087"°
Y Kopuu 2,52+0,018%%° 2,37£0,033%%¢ 2,55+0,012%%¢
Tepsomser LIBeTkH 14,4040, 10106 13,4010,0? ; 13,710,091 ]
BeCeHHmi JIuctest 2,64+0,057™ 2,46+0,069™ 2,54+0,064™
Crebau 2,26+0,039%*° 1,99+0,067%*° 2,09+0,058%*¢

Ipumeuanue. 'P < 0,05 M0 CPaBHEHHIO C JIHCTHAMH MEABEXKbEro nyka; 2P < 0,05 mo
CPABHEHHIO CO CTEO/IIMU MEIBEKBEro Tyka; °P < 0,05 [0 CPABHEHHIO C KOPHAMI MEIBEKbErO
nyka; *P < 0,05 M0 CPAaBHEHHMIO C THCTHAMH JyKa WHHTT; °P < 0,05 [0 CPABHEHHIO C KOPHSIME
JIyKa IIHUTT; ®p < 0,05 o CPaBHEHUIO C LIBETKaMH IIEPBOLIBETa BECEHHETO.

W3 Tabnuupbl ciaeayer, 9To HauOoJIbIask akKTUBHOCTD TITyTaTHOHPEAYKTa-
3b1 (PUKCUPYETCS Y MEJIBEXKBETO JIyKa U y JIyKa LIHUTTA B KOPHSX, Y IIEPBO-
1BeTa B LBeTKax. HamOospmiel akTHBHOCTBIO TIyTaTHOHPEAYKTa3bl 00ia-
JlaeT TeHepaTUBHBIM OpraH NEpBOLBETa BeCEHHEro — IBeToK. Ilpu como-
CTaBJICHHE MOJYYEHHO! aKTUBHOCTU TIJIyTaTHOHPEAYKTa3bl B PA3IUYHBIX
BEreTaTHBHBIX OpPraHaxX PaHHELBETYUINX PAcCTEHUIl CTATUCTHUYECKU 3HAUH-
MBI€ PE3YJIBTATHI TOJyICHBI IPH CPAaBHEHUH aKTUBHOCTH TIIyTaTHOHPEIYK-
Ta3bl B JIMCTHAX MEIBEXKBETO JIyKa C JUCTHIMH IIHUTTA U MEPBOIBETA BE-
CCHHETO; NPH CPABHECHWH aKTHUBHOCTH INIyTaTHOHPEIYKTa3bl B KOPHIX Me-
BEXXBETO JIyKa ¢ KOPHSIMH JyKa ITHUTT.
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3axuodenne. OrmnpeneicHUe aKTUBHOCTH TIYTaTHOHPEAYKTa3bl IIPH-
POIHBIX W MHTPOAYIHOHHBIX MOMYJISAIUI PAHHEIBETYIIUX PACTCHHI MOKa-
3aJ10, YTO CYLIECTBEHHBIX Pa3Inunil MEK/IY PAaHHEUBETYIIMMU PACTCHUSIMA
pa3HBIX palloHOB HET. Y Bcex 00pasloB HAOIIOJAINCH MPHOIH3UTEIHLHO
OJIMHAKOBBIC 3HAYCHUS, HO B JIUCTBSIX MEABEKBEro JyKa MPEBBIMIAIOT HC-
ciexyeMble Iokaszarend B 1,7-3,2 pasa.

HccnenoBaHus akTHBHOCTH TIYTATHOHPEIYKTA3bl IPUPOAHBIX M HHTPO-
JYIHOHHBIX OKYJIBTYPEHHBIX MOMYJIALUA PAHHELBETYIUX PACTCHHU TOKa-
3aJId, 4YTO CTATUCTHUYCCKU 3HAYMUMBIC OTIHNYUA HNOJYYCHBI Yy MCEIABCIKLETO
ayka B 2,16-3,1 pa3za mo CpaBHEHHIO C TaKMMH K€ MOKa3aTelIIMHU y JyKa

IIHUTTA.
JIMTEPATYPA
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Y]IK 539.16: 633.21.4 .

BJIMAHUE MUHEPAJIbHBIX YIOGPEHUH HA TIOCTYIUVIEHUE
CTPOHIMS-90 B CEHO BOBOBO-3JIAKOBOU TPABOCMECH
Maaiexo E. B., Yepkacosa T. B., cTyneHTs

Hayunwiii pykosooumens — Cepzeesa H. H., kano. c.-x. nayx, doyenm

YO «benopycckasi rocyJapcTBEHHasi CEIbCKOXO3SHCTBEHHAs aKaleMHUs»,
r. 'opku, Pecniy6nuka Bemapychb

BBenenne. ArpoHoMH4eckoe 3Ha4EHHE BCEX BUIOB yIOOpEHHMH — IO-
BBILIIEHUE ypokaiiHocTH. Ha 3arpsi3sHEHHBIX paJHoOHYKIHAAMHU 3€MIISIX BHE-
ceHne ynoOpeHuid mpuodpeTaeT HOBOE Ka4eCTBO, IIOTOMY UTO IUTATEIbHBIC
BEIIECTBA MOTYT KaK YMEHBIIATh NOCTYIJICHHE PaJHOaKTHBHBIX BEIIECTB
13 MOYBBI, TAK ¥ CTUMYJIUPOBATH ITOTJIOMCHNE HEKOTOPBIX M3 HUX KOPHIMHU
pacrenwii. [Ipumenenune ynoOpenHuii — onuH U3 HanboJee MHUPOKO HCIOIb-
3yEMBIX CIIOCOOOB CHIDKECHUS COAEPKAHUS PaJlMOHYKINIOB B PACTCHUEBO/-
YEeCKOW MPOAYKIUH. YMEHBIICHHE YPOBHS 3arpsA3HEHMsI ypoxKas pajano-
HYKJIUAaMU TIPU BHECEHUH yIOOPEHUH B MOYBY MOXKET OBITH 0OYCIIOBIICHO
CIIEAYIOLIMMU IPUIHHAMH:

YBEJIMYEHUEM YPOXKAHOCTH M TEM caMbIM «OMOJIOTMYECKHM pa30aBie-
HHEM) COZIepKaHUs paTUOHYKIN/IOB Ha €AUHHUIY MacChl ypoxKas;
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MOBBIIICHUEM KOJTMYIECTBA KANBIHS U KaJIHs B TOYUBEHHOM PacTBOPE;

3akperuieHreM Sr-90 mytem coocaxeHus ¢ Gpocdaramu nNpu BHECCHUN
dochopubIx yaobpenwii [1, 2].

Leab uccienoBaHUusl — ONPENEIUTh CoAepKaHne cTpoHIUA-90 B ceHe
6000B0-371aKOBOH TPABOCMECH NPH BHECEHUH PA3IMYHBIX 103 y0OpEHUIL.

MeTtoanka u pe3yasTaThl HccaeaoBaHus. [1oJIeBOH ONBIT ¢ MHOTrO-
JIETHUMH 0000BO-3JIaKOBBIMH TPaBOCMECSIMHA IIPOBOJMIICS Ha 3EeMIISIX
CIIK «O6oponay» Jloopymickoro paiiona ['omenbckoit obmactu Ha TOpQsi-
HOM MmanomolnHoW mouse (0,8-1,0 M), HOACTHIAEMON IECKOM CBSI3HBIM.
Munepanbible ynoOpeHus B Buje cynepdocdara aMMOHM3MPOBAHHOIO,
KaJnsl XJIOPUCTOTO W aMMHUAYHOM CEIUTPhl BHOCWIINCH B COOTBETCTBHHU CO
cxeMoii mosieBoro ombita. PocdopHble yIOOPEHUS] BHOCHINCH B TOJHON
JI03€ IO TIEPBBIH YKOC, KaJlMHHBIC U a30THBIE — 75 % IOJ MEepBBIi YKOC H
25 % mox BTOpOoH ykoc. MHKpOyIOOpeHHs BHOCWINCH B BHIE Cyibdara
Me{, MOJINOICHOBOKUCIOTO AaMMOHHS, OOPHOM KHUCIIOTHI.

PamuoxuMudeckoe BhiAcaeHHe °Sr mo MBHW. MH 1932-2003 «MeTo-
MK pagHoXuMpdeckoro ompezeneans YA Sr B mousax u pacrennmsix Ges
pasziesieHusl B CHCTEME CTPOHIMH-KalbIMI» € IOTPEHIHOCThI0 He Ooee
20 %.

Pe3ynbraThl nccne10BaHMs IPENICTABIEHHI B Ta0uIe.

Conepxanue %Sy B cene 6060BO-31aKOBOI TpaBOCMecH HA OCHOBe
rajiers BOCTO4HOii B 3aBUCHMOCTH OT YPOBHSI MHHEPAJILHOT0 MUTAHUSA

2013 r. 2014 r.
Conepsxanue Sr Conepsxanue °Sr
Bapuanr pBK/Kr Cpemiee pBK/KF Cpennee
1-i 2-i sHade- 1-it 2-i 3HaYEHUE
YKOC YKOC e YKOC YKOC
TI'anera + oBcsiHMUA + KocTpell + THMO(eeBKa
KonTpons 46,9 53,5 50,2 454 51,8 48,6
P60K180 43,7 48,6 46,1 42,1 47 44,5
P60K180 + m/> 40,5 45,4 42,9 40,5 43,7 42,1
N30P60K180 38,9 40,5 39,7 37,3 40,5 38,9
N30P60K180 + m/3 34 37,3 35,6 32,4 37,3 34,8
N30P60K240 + m/> 32,4 34 33,2 29,2 32,4 30,8
Cpemuee 39,4 43,2 41,3 37,8 42,1 39,9

CornacHO TONy4YEeHHBIM pe3yibTaTaM HCCIEIOBAHUHN, YCTAHOBHIIHN, YTO
coziepxkanne St B ceHe 60GOBO-31aKOBOIl TPABOCMECH HA OCHOBE TalleTH
BOCTOYHOW B IEPBOM YKOCE HaXOJMJIOCH B mpezenax oT 32,4 no 46,9 Bk/kr
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U B CpelHEeM MO BapuaHrtam ombita coctaBwio 39,4 bk/kr. HauGobiiee
cozep KaHue %0Sr ormeuaercss B Bapuanre KoHTpois — 46,9 Bx/kr, a
HauMeHbIee B Bapuante onbita Ne 6 N30P60K240 + m/3 — 32,4 Br/kr.

Brecenne MuHEpambHBIX yAOOPEHHIH W MHKpPO3JIEMEHTOB CIOCOOCTBO-
BAJIO CHIDKCHHIO COIEPXKAHHS ST B CeHe GOGOBO-3IAKOBON TPaBOCMECH
KaK B [IEPBOM, TaK M BO BTOpPOM ykoce. Tak, B BapuanTte onbita P60K180 +
M/5 (BapuanTa Ne 3) HaGIIOIaeTCs CHIDKCHHE COepKaHus ~ St B 1,2 pasa, a
nanpHeiee yBeandeHne 103 GochOpHBIX U KaTUHEIX yIoOpeHuil B coye-
TAHHM C a30THBIMH (BapuaHT N 5) TO3BOJIHMIO CHHU3HTB COJCPIKAHHE " ST
euie B 1,2 pasa.

YBenuueHue 1036l KaMiHBIX ynoopennii co 180 mo 240 kr/ra mo3Boiu-
JI0O CHU3UTH cojnepxanue cTpoHiusa-90 Ha 1,6 br/kr. Conepxanue Sy B
ceHe BO BTopoM ykoce B 2013 roay B cpefiHeM MO BapHaHTaM OIIbITA COCTa-
Buio 43,2 Bx/kr, uto Ha 3,8 BK/Kr 0OJbIIE MO CPABHEHUIO C MEPBBIM YKO-
com. HanGoubInee comepkanue “°Sr B ceHe BO BTOPOM YKOCE TAKXKE OBLIO B
KOHTpPOJBHOM BapuaHTe — 53,5 Br/kr, uto Ha 6,6 Bx/Kr GonbIie, ueM B mep-
BoM ykoce. OmHaKo, Kak M B MIEPBOM yKOcCe, HAaOJIOIaeTCss aHAJIOTHIHAS
TEHICHINS CHIDKEHHS COJIEPIKAHMS ST B CEHE B 3aBHCHMOCTH OT JI03 BHE-
CeHWsT  MHHEpaNbHBIX  yHoOpeHwii Ha  (QoHE  MHKPOIIEMEHTOB
Cul100+Mo050+B50.

B 2014 rony conepxanus %Sr B cene IIEPBOr0 yKOCa B CPEIHEM IO Ba-
puaHTam ombita cocTaBuio 37,8 Bk/kr, uto Ha 2,1 Bk/kr, ueM B ceHe mepBo-
ro ykoca 2013 rona. HanGounsliee conepxanue %Sr B 6bUTO B KOHTPOJIBHOM
Bapuante — 45,4 Br/kr, a Haumenbiee — 29,2 Bk/kr — B Bapuante Ne 6
N30P60K240 + m/5, T. e. B 1,6 pasa menbme. Cpexree cogepKaHue St B
ce”e BToporo ykoca 2014 roma coctaBuio 42,1 1yra, uro Gonpine, yem B
nepBoM ykoce, Ha 4,3 Bx/kr, Ho MeHbIIe Ha 1,1 BK/KT, 4eM B ceHe BTOpOTO
ykoca 2013 roga. 3a aBa rofa MCCIEAOBaHHUNA COIEpIKaHNE Sy B cene Go-
00BO-371aKOBOI TPAaBOCMECH Ha OCHOBE TaJIETMl BOCTOYHON HE IPEBBIMIATI0
«PecmyOnMkaHCKHE OIMYCTHMBIE YPOBHH COJNCPKAHUS PaTUOHYKIIHIOB
ne3us-137 u ctpoHUA-90 B CeMbCKOXO3IWCTBEHHOM CBIPhE W KOPMax»
(PI1Y-99). Cornacuo PIY-99, conepxanue ctpoHius-90 B ceHe st KOpM-
JICHHSI KUBOTHBIX C ICJBI0 MOJYYCHUS MOJIOKA IEIBHOIO HE JTOJDKHO IMpe-
BeIAaTh 260 BK/KT, a Ui MOTydeHUsT MOJIOKA-CBIPhsI [T MepepaboTKu Ha
macyo — 1300 Bk/kr.

B KOHTPOJILHOM BapHaHTE OIbITA OTMEYACTCS MAKCUMAILHOE COICPIKa-
Hue cTpoHius B cene — 50,2 u 48,6 BK/Kr COOTBETCTBEHHO 3a JIBa roja Uc-
cJeloBaHuM, — HO AT MokaszaTtenu B 5,2 u 5,3 pa3a Hwxke 3HaueHuil PAY
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JUIA CEHa TIPH WCIOJB30BAaHWU €r0 HAa KOPM IS TTONYYEHUS] MOJIOKA IIeJIh-
HOTO.

Takum o0paszoM, comepkanre cTpoHIUA-90 B ceHe BO BCEX BapHaHTax
onbITa He peBbimaeT PJIY-99.

BriBoabI:

1. HanGonbliee comepkanue St oTMEYaeTcs B BAPHAHTE KOHTPOIS —
46,9 bx/kr, a HauMmeHbIlIee B BapuaHTe ombita Ne 6 N30P60K240 + m/3 —
32,4 Bx/kr.

2. Tlpu BHECEHHH MHHEpAIbHBIX YIOODEHHil conepkanue "SI CHHKa-
JIOCh B CpE/IHEM I10 BapHaHTaM omnbiTa B 1,2 — 1,5 pasa.

3. Comepxanne St B ceHe 60GOBO-31aKOBOIl TPABOCMECH HE TPEBbI-
1aJI0 JOMYCTHUMBIE YPOBHH [UISI TPOM3BOJICTBA MOJIOKA IIEITHHOTO M MOJIOKA-
CBIPBS KaK B KOHTPOJIE, TaK M B BAPHAHTAX OIIBITA.

JIMTEPATYPA

1. Pomamos, I1. U. Ynobpenue cenokocoB u nactouny / I1. M. Pomammos. — M.: Konoc,
1999.-184 c.

2. Jlana, B. B. Bnusiaue cucreM ynoOpeHHs: Ha ypOXKailHOCTh M Ka4eCTBO KJIeBepa JIyro-
BOTO IpU BO3JCIBIBAHWM Ha JEPHOBO-NIOA30JHMCTON cymnecuaHoii mouse / B. B. Jlama,
H. H. UBaxnenko, A. A. I'payeBa // KopMONpOU3BOACTBO: TEXHOJIOTMH, SKOHOMHKA, TTOYBO-
cbepeskenne: Matepuaiibl MexayHap. Hayd.-npakt. kKoH(., XKoauno, 25-26 urons 2009 r. /
Ham. axkagemus nayk benmapycu, PVII «Hayuno-npaktuueckuit nentp HAH benapycu mo
3emenenuio». — Munck, 2009. — C. 184-190.

VJIK 631.82:633.875

BJIMSIHUE MUHEPAJIbHBIX YJIOBPEHUII HA IOCTYIIJIEHUE
’Cs B BOBOBO-3JIAKOBBIE TPABOCMECH

Manyuenko B. C., ctyneHT

Hayunwuii pyxosooumens — Cauuexo T. B., xano. c.-x. nayx

YO «benopycckas ToCyJapCTBEHHAS CEITLCKOX03SMCTBEHHAS aKaAEMUsD»,

r. l'opxu, Peciybnmka bBenapych

BBeaenue. OCHOBHBIC IUIOIIAAM KOPMOBBIX Yroguidi Ha TOpQsHO-
00JOTHBIX TTOuYBax (245,3 ThIC. Ta) COCPENOTOUCHHI B perrnoHe beropyccko-
ro ITonecbs (I'omenbckass u bpectckas obmact), TEppUTOPHS KOTOPBIX

137
Hanbonee 3arpsisHena - Cs B pesynbrate aBapun Ha YADC [1]. OcHoBHas
JIOJIS paCTEHUEBOAYECKOM MTPOIYKIIMU ¥ KOPMOB, HE OTBEYAIOLINX TpeOoBa-
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HusM PJIY-99, npou3BoAnTCsI IMEHHO Ha TI0YBaX JAHHOTO THIA. BrusHue
OCHOBHBIX arpOXMMHYECKHX CBOWCTB, YCIIOBHH BJIaroo0ecIie4eHHOCTH
TOp(sTHO-O0IOTHEIX TOYB HA CTENEHb HAKOIUICHWS PAIHMOHYKIUIOB CEJb-
CKOXO3STHICTBEHHBIMHU KYJIBTypaMH J0 HACTOSIIEr0 BPEMEHH M3Y4YEHO HeJlo-
CTaTOYHO, JAHHBIE HOCST IIPOTHBOPEUMBHIN XapaKTep, 9TO 3aTPYAHSIET IPO-
THO3HPOBAHHE COZCPKAHMS - CS B PACTEHHEBOTIECKOH MPOXYKIMA H IUIa-
HUPOBAHHE 3AMIUTHBIX MeponpusaThii. [loaToMy nmeer Gombioe 3HaYCHHE
YTOYHEHHE TapaMeTpOB HAKOIUICHUS PAaTUOHYKINAOB KyIbTYpPHBIMH Tpa-
BSIHUCTBIMH PACTEHUSIMU Ha TOP(PAHO-O0JIOTHOM MOYBE.

Ienbio pabOThI OBUIO M3YYCHUE BIUSHHUS MUHECPAIBHBIX YIOOpCHHUN Ha
nocrymienne > Cs B 6060BO-371aKOBYI0 TPABOCMECh HA OCHOBE JISIBEHIA
poraroro Ha TOp(sHO-00JIOTHOH MOYBeE.

MeTtoanka u pe3yJbTaThl HCCaeT0BaHUs. [1071€BOIT ONBIT TPOBOIMICS
Ha 3emisix CIIK «O6opona» [loOpymickoro paiiona ['omenbckoit obmactn
Ha Top¢sHOW MamomomHoW mouse (0,8-1,0 M), moxcTHiaeMoil TECKOM
CBS3HBIM. ATPOXMMHYECKHE IT0Ka3aTeNH TOYBHI CIEAYIOUINE: 30JbHOCTH
17,0 %, pHKCI - 5,36, P°0° — 149 wmr/kr; KO — 315 mr/kr; CaO —
1586 mr/xr; MgO — 106 wmr/kr moussl. IITOTHOCTH 3arpsisHeHmst > CS —
499 kBr/M* (13,5 Ku/km?). CocTaB TpaBOCMECH ISl 3aly’KEHHsI CEHOKOCA
mpeacTaBicH B Ta0. 1.

Ta6nuna 1. MHoroJieTHsist 56000B0-31aK0BAasi TPaBOCMech MOJIEBOI0 ONbITA

Hopwma BbIceBa,

Tur TpaBocTost CocraB TpaBocMeCH
Kr/ra
Tumoeeska siyrosast (Phleum pratense L.) 6,0
Bo6oso- Oscsinniia jyrosas (Festuca pratensis Huds.) 6,0
37aKOBBIIT Kocrpery 6e3ocrsrit (Bromopsisinermis L.) 6,0
CpeaHeceblit JIspsener porarsiii (Lotus corniculatus L.) 5,0
Bcero 23,0

IToceB GecTIOKpOBHBIN, HTOBTOPHOCTH OIBITOB 3-KpaTHas, IIOMIAIb Kax-
noit genstakn 10 M%, pasMelneHre JeNSHOK PEeHIOMH3MpPOBAHHOE. MuHe-
pampHBIE ynoOpeHus B BHAe cymepdocdara aMMOHHU3UPOBAHHOTO, KU
XJIOPUCTOTO ¥ aMMHAYHOM CENUTPHI BHOCHIINCH B COOTBETCTBUHU CO CXEMOH
TOJIEBOTO OITBITA!

1. KoHTpoOss.

3. PgoKigo + CUgot M0sg + Bsp.

4. N3oPsoKs0.
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5. N3gPgoKigg + CUiggt M0sg + Bsp.

6. N3gPgoKz4g + CUigot M0sg + Bsp.

[Ipu pacueTe 3HaYCHMIA TTapaMeTPOB mepexoaa paguonykauaos (K,) mc-
MTOJIF30BATIUCH JTAaHHBIE YIACTHHONH aKTHBHOCTH B37Cs (BK/KT) conpsuKeHHBIX
npo6 nous u pacreHuit. [lo pesynbraram u3MepeHUH paccunTbiBaIuCh K
KaK OTHOILICHUE Y/AEJIbHOIN aKTHBHOCTU pacTeHuil (BK/KT) K IIOTHOCTH 3a-
IPA3HEHMS [10YBBI (KBK/MZ) ‘Kn=Ap:As.

OrmpenesneHue ynenbHOH aKTUBHOCTH Bics (BK/KT) TIOYBBI U pacTEHUi
BBIMOJHSJIMCh HA raMMa-CIeKTpomerpudyeckoMm komiuiekce «Canberra-
Packard» ¢ norpemHoctsio He 6onee 30 %.

OCHOBHOW arpOXMMHYECKHHA TpPHEM, OTPAaHWIMBAIONININ ITOCTYIUICHHS
B37Cs B TpaBocTOil Ha TOPPAHBIX TMOUBAX, — 3TO MPHMEHEHHE TIOBBIIICHHBIX
103 KaJHHHBIX yIOOpeHni. DTO CBSI3aHO C aHTATOHU3MOM IE3Us U KaJHs B
MTOYBEHHOM PacTBOpE, 0COOEHHO Ha HIU3KOOOECIIEUeHHBIX KaJIeM MOYBax.

JlaHHBIE 10 HAKOILICHHIO “>'CS B 606OBO-3/1aKOBOH TPABOCMECH IIPE/I-
CTaBJICHBI B Ta0I. 2.

Ta6auna 2. Hocrymienne **'Cs B ceno 6060B0-31aK0B0I TPaBoCMecH
Ha TopdsHol nouse (B cpeanem 3a 2011-2014 rr.)

Bapranr 2011 . [ 2012r. | 2013r. [ 2014r.
Kn®®'Cs Br/kr : kKBr/M?
JlsiiBeHell + OBCSIHHIA + KOCTPeN + THMO(deeBKa
Kontponb 26,8+1,2 16,5+2,1 12,5+0,6 11+0,6
PsoK1so 7,6%0,6 3,740,7 3,640,3 3,240,3
PesoK1go+CU100+MO0s0+Bso 8,3+0,7 2,8+0,4 3,3+0,2 2,9+0,2
N3oPsoKiso 6,840,7 2,440,3 3,140,3 2,5+0,3
N30Ps0K180+CU100+MO0s0+Bso 7,4+0,8 2,1+0,3 2,8+0,2 2,2+0,2
N3oPgoKo40+CU190+M0sg+Bsg 4,7+0,4 1,4+0,5 1,6+0,1 1,3+0,1

O6ecnieueHre mUTaHusi 6000BO-31AKOBOM TPABOCMECH 33 CUET €XKErol-
HOTO BHECEHUS MHUHEPATbHBIX ynoOpeHuit B Jo3e
N3oPgoK1goTClU1g0rM0Os5p+Bsg 11 N3gPgoKagg+ClUigotMose+Bsg  mossommo
CHM3HMTh BEIMUMHY MAPAMETPOB Mepexoma o CS Julst TPaBOCTOS BO BTOPOIX
roJ mons3oBaHus B 1,1-1,2 pa3za mo cpaBHEHHUIO C TIEPBBIM TOAOM IOJB30-
BaHUS U B 2,6—2,9 pa3a mo CpaBHEHHUIO C MEPBHIM T'OJOM JKU3HU TPaB U B
Tpetuit roq noius3oBanus B 1,2—1,3 pa3a mo CpaBHEHHIO CO BTOPBIM T'OJIOM
MOJIb30BaHUs U B 3,4-3,6 pa3a 10 CPaBHEHUIO C IIEPBBIM T'OIOM JKU3HU TPAB.
Brecenne PgoKigy cmocobctByeT cHmkeHn0 K03(hQUIMEHT nepexoaa Ycs
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B 3,4-3,5 paza B 3aBUCHMOCTH OT rojia nmoJjib3oBanus. [loBbllieHne 103 Ka-
muiHBIX ynoOpenuit ot 180 kr/ra n. B. 10 240 Kr/ra 1. B. O3BOJIIET CHH-
3uth Kod(dumument nepexona > Cs B 1,5-1,8 pasa. Brecenne yxoOpennii B
03¢ N3gPgoKast+ CuiggtMO0sg+Bsg cHinkaer mocryruieHue 137Cs B ceno B
5,7-11,7 pa3a B 3aBUCIMOCTH OT TOJ[a MCCIIEOBaHUH TI0 CPABHEHHIO C Ba-
pHaHTOM OTIbITa 6€3 BHECEHHS yI0OpeHHil.

Hakxomnenne pagnoHyKiHIa Bics g ypokae MHOTOJIeTHEeH 0000BO-
37IaKOBOH TPaBOCMECH, KpOMe T0/1a IMOJIb30BAHMS, 3aBUCUT TAKXKe OT YKOCA.
[MapameTps! epexona B¥7Cs o YKOCaM TMpeICTaBIICHbI Ha puc. 1.

Kn'* Cs
30

25 W KonTpone

W PEOK1S0

hLbLhLL

2011 2012 {ykoc) 2012(2ykoc) 2013 (1ykoc) 2013 (2 ykoc) 2014 (1ykoc) 2014 (2 ykoc)

FEOKIZD + mfa

K180 + M3

=
=

A0 + s

w

Puc. 1. Tlapamerpsi mepexona **'Cs s cena 6060B0-371aKOBOM TPABOCMECH HA OCHOBE JIsiI-
BEHIIA TIPU PA3IUYHbIX 103aX MUHEpPaATIbHbIX yaoopenuii (2011-2014 rr.).

Haxomterune™'Cs Bo BTOPOM yKOCE O rojam uccienoBanuii B 1,2-3
pa3a BBbINIE, YeM B MEPBOM. DTO CBS3aHO C TE€M, YTO OCHOBHAS 1032 KaJHs
BHOCHTCS BECHO#1 1MOJ1 IepBhIi ykoc. Kak B IepBOM yKoCe, TaK U BO BTOPOM
MaKCHUMAaJIbHBIA Tepexos Bics 8 ypokail MHOTOJIETHEW TpaBOCMECU
HaOJ01aeTCsl B BapHaHTe 0¢3 BHECEHUS YI00PCHU.

MaxkcuManbHbI# K03 GUIMESHT epexoia Bics CpeI BapUAHTOB OITbITA
C BHECEHHEM MHHEPAJIbHBIX YIOOPEHHUIA M MUKPOJICMEHTOB HAOIIOIAJICS B
BapuaHTe OMbITa C /10301 PgoKigy O€3 BHECEHUS MUKPOIJIIEMEHTOB M BaphH-
posan B 2012 r. ot 1,8+0,4 — B mepBom ykoce a0 5,6+1,0 — Bo BTOpoM yKo-
ce. Takas e TeHIEHIWA HAOIIOAAETCS M B IOCIEAYIOMHE TOABI HCCIEI0-
Banmil. B 2013 r. 3TOT MOKa3aTens coctaBmia ot 3,1+0,2 — B mepBoM yKoce
1o 4,2+0,5 — Bo BTOpoM ykoce. B 2014 r. on cocrasun ot 2,8+0,2 — B iep-
BOM yKoce 10 3,6+0,5 — Bo BTOpoM yKoce.
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Buecenue TIOJTHOU J103b1 MHHEPATBHBIX ynoOpeHui
N3oPgoK1g0TClU100rM0O50+Bsg 11 N3oPgoKzs0+ClUigorM0s0+Bsy B 3,6-8,5 m
5,7-11,7 pa3a cOOTBETCTBEHHO CHIIKAIOT TIEPEXO]T 1¥Cs B ceno mHOrOMET-
HUX TPaB.

Jlauupie o comepxkannio’>'CS B ceHe GOGOBO-3/1aKOBOI TPaBOCMECH
MpeCTaBICHEI B Ta0M. 3.

Ta6auna 3. Cogepsanue “'Cs B cene 6060B0-3,1aK0B0I TpaBocMecH
Ha TopdsHoi nouse 3a 2011-2014 rr.

Cpennee 3a
Bapuant 2011w | 2012r | 2013r | 2014r. |, PP
VA ®Cs Br/kr
JIsaBenen + oBesiHUNA + KOCTPell + THMO(eeBKa

KoHTpors 133732 | 82585 | 62375 | 5489 6661,6
PeoKuso 37924 | 18464 | 18214 | 15969 17549
PsoK1g0+CuU100+M0sg+Bsg 4141,7 1147,8 1671,7 1472,1 1430,0
NaoPoKaso 33932 | 1197,7 | 15719 | 12725 13474
g30p6°K18°+C“1°°+M°5°+ 3692,6 | 10729 | 13973 | 11228 1107,7

50
g3°PG°K2“°+C“1°°+M°5°+ 23453 | 7236 | 8234 | 6736 740,

50

VlelbHAsE AKTHBHOCTh > CS B CeHe MHOTOJETHEH TPaBOCMECH B CpPEIl-
HEM 110 TojiaM He npeBbimaina PJIY-99 s npousBoacTBa MOJIOKA ETHLHOTO
n msica pu BHECEHHUU N3oPsoK 180+ CU1gg+MO0so+Bsg,
N30P50K240+CU100+M050+B50, JJIA TIPOU3BOACTBA MOJIOKA CBIPhA — P60K1801
P50K180+CU100+M050+B50, N30P60K180 N COCTAaBHJIM COOTBETCTBCHHO OT
740,2 no 1197,7 bx/kr u 1347,4 no 1754,9 Bx/Kr pu IOIIyCTHMOM ypOBHE
1300 bx/kr, uro 1,1-1,8 pasa menpme, u 1850 Bx/kr, uro 1,1-1,4 paza
MEHBIIIE.

BeiBoa. Takum 00pa3oM, A CHIXKCHUS KOX(PQHUIMEHTa mepexoaa U
yAenbHOM akTHBHOCTH °'CS B CeHe MHOTO/eTHeil 6060BO-311aKOBOI TPaBo-
cMecH, B KOTOPOil B KauecTBe O0OOBOTO KOMITOHEHTA UCIIOJIB3YETCS JISBE-
HEI[ pOraThli, MPU BO3JACIBIBAHIKM HA TOP(SIHON MOYBE CIICAYST BHOCHTH
MuHepaibHbIe yrnoOperns B mo3ax NzoPgKas ¥ TpoBOINTE HEKOpHEBBIE
TOIKOPMKH MHKpo3eMenTamu CUygg, MOsq 1 Bsp.
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VAK 619:615.32:582.998

COCTAB, CBOMCTBA U IPUMEHEHHUE POMAILIKH
ATITEYHOMN

MuxaiiioBa J. A., CTyAeHT

Hayunvie pyxosooumenu — Illocmpaw H. FO., kano. 6uon. Hayk, 0oyenm;
Cobonesa I0. I'., kano. eem. Hayk, doyenm

YO «Butebckas opreHa «3Hak [Touéray rocymapcTBeHHAs akageMus
BETepHHAPHOW MEIUIIHEDY, T. Butedck, Pecnybimka bemapycs

Beenenune. Pomamika anrteunas (Matricaria chamomilla L.) sBnsercs
JIEKapCTBEHHBIM pacTeHHEM, KOTOpOe M3BECTHO Kaxkaomy. Emre B apeBHHE
BpEMEHA YelOBEYECTBO 3aMETHIIO OJaroTBOPHOE BIMSHHE POMAIIKHA Ha
OpTaHM3M YeJIOBEeKa W XKMBOTHBIX. [109TOMY 3HaXapu M LEJIUTENH HCTIOIb-
30Bad €€, 9TOOBI IOMOYL OOJIBHOMY BOCCTAHOBUTH CHJIBI TOCIE TSKEIOU
0O0JIC3HU HITH JK€ YCIIOKOUTh YEJIOBEKA MPU HEPBHBIX PAcCTPONCTBAX.

HapomHbie Ha3BaHus: pomaiika OOBIKHOBEHHAs, POMAIIKA JIEKApCTBCH-
Hasi, MaTOYHasl TpaBa, MAaTOUHUK, pOMAIIKa-TpaBa, MOPIyH, KynajibHULA, PY-
MsHKA ¥ Ap. Pomaiiika — OIHO U3 CaMbIX YHMOTPEOISIEMBIX PACTCHHUIA B METH-
uHe, B 1986 rony oHa ObuIa O(HUIIMHATIBHBIM CBHIPEEM B 26 CTpaHaxX MUPA.

CewmeiicTBO cnoxkHoLBETHBIE. OHONETHEE TpaBsHUCTOE pacTeHue. Cre-
Oerp OOpO3MYATHIA, BETBUCTHIHN, TONBIA, BeIcOTOW 10 40 cM. JIucTes ode-
penHBIC, CHIYHe, ABAXKABI IEPUCTOPACCCUCHHbIC Ha y3Kkue Aonu. CteOnn u
BETKH 3aKaHYMBAIOTCS OJMHOYHBIMH KOpP3WHKAMHU C KpPAcBBIMH OCIBIMHU
SI3BIYKOBBIMH I[BETKAMH, CPEIHUE IIBETKH KenThie. L[BeTeT B Mae-utoe.

JlexapcTBeHHOE CBIphE — I[BETOUHBIE KOP3WHKU (anTeyHOE Ha3BaHHE —
FloresChamomillae (;1at.)), KOTOpble COOMPAIOT B Hayayie [BETEHUSI, B CTa-
JIMY TOPU30HTABHOTO PACIIOJIOKEHHUS S3BIYKOBBIX IIBETKOB, KOT/Ia Ha KaX-
JIOM pacTeHHH packpblTo 5—10 comperuii. XpaHAT Takoe ChIphE B BBICY-
HIEHHOM BHUJIE 2 TO/a.

DapmMaKoIOTHIECKHE CBOMCTBA POMAIIKH TECHO CBS3aHBI C €¢ OOraThiM
XAMHUYICCKHM COCTaBOM.

Cyxwue nBeTouHble Kop3uHkH conepxat ot 0,1 o 0,8 % sdupnoro mac-
Ja — TaK HA3bIBAEMOT'O0 POMAIIKOBOTO MAaciia, WMEIOIMIET0 CHHUM I[BET.
DdupHoe Macio poMmamkyd o0nagaeT Ne3UHPHUIUPYIOIMIUM H TOTOTOHHBIM
JeficTBHEM, yMEHBIIACT OOpa30BaHWE Ta30B, CHHMaeT OOJH, Ocladiser
BOCIIAJIUTENBHBIC TPOLIECCHI, HOPMATU3YeT HAPYIICHHYIO (PYHKIIUIO JKEITy-
JIOYHO-KHUIIIEYHOTO TPaKTa, 3allUINaeT OpraHu3M IMpPH HHTOKCHUKAIIHSAX,
crasMax KHIIeYHHKa, BO30YX/aloIle IeHCTByeT Ha
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

CHCTEMY: YCHWJIMBAET M yYaIllaeT AbIXaHME, YBEINYNBACT YUCIO CEPICUHBIX
COKpAIIeHUH, pacIIUpsIET COCY b TOIOBHOTO MO3Ta.

®naBarouapl (WX OKoJO 18) W KyMapwHBI OKa3bIBAIOT CIIa3MOJUTHYE-
ckoe aeiicTere. 110 JaHHBIM HEKOTOPBIX NCTOYHUKOB, allUTeHUH ((I1aBOHO-
nna) obnagaer NpOTHBOPAKOBOW aKTHBHOCTHIO. brca®oson akTHBHO MoJaB-
JISIET CUHTE3 MEeJIMaTOPOB BOCHaleHHs (TUcTaMKHa, OpaJiKHHUHA).

Kpome Toro, B cyxux KOp3MHKax COAEPKaTCs MPOU3BOIHBIEC alIMT'€HUHA,
JFOTEOJIMHA U KBEPLETHHA, KyMapHHbI (TepHUAPHH), TIOJHEHOBBIC COSANHE-
HUs. XamasyleH, oOpasyromuiics npu oOpaboTKe IBETKOB BOASHBIM IIa-
POM, M MaTpHIMH 00J1aJal0T BBIPaKEHHBIM MPOTHBOBOCHAIHMTEIIBHBIM, Ce-
JATUBHBIM U MECTHOAHECTE3UPYIOUIMM CBOHCTBAMH. XaMa3yleH TakKxke
0o0nafaeT MPOTUBOAIEPTHUECKIM CBOHCTBOM, AaKTHBU3UPYET (GyHKUIMIO
UMMYHHOH CHCTEMbI. ANUTCHWH, alluiH W TepPHUAPHUH OOJIafaloT yMEpEH-
HOHN CHa3MOJIUTHYECKONH aKTHBHOCTBIO: PACCIA0ISIOT TIIAAKYI0 MYCKyJIaTy-
py ¥ 00e300JIMBaIOT MY KHUIICYHBIX cra3Max. [ epHHapuH o0iamaeT moTo-
TOHHBIMH CBOWCTBAMH.

Pomariika conepkur Takke pUTOCTEpPHH M €ro TIIMKO3Hl, XOJIHH, [IInIe-
PHUABI KUPHBIX KHUCJIOT, KapoTuHbl, BuTaMuHbEl B, C 1 K, HUKOTHHOBYIO 1
CaAJTMLINJIOBYIO KHCIIOTBI, TOPEYH, CIIU3H, KaMe/lb, caxapa.

Pomamka BXOJUT B COCTaB pa3IMYHBIX KCJIYAOYHBIX U MATYUTECIBHBIX
c6opoB. PazHooOpa3Ho U HapykHOE MpuMeHeHue pomaimiku. Ee ucnomb3y-
IOT TIPH 3K3€MaX, s3BaX, HApbIBaX, OXKOTax, W3 HACTOS POMAIIKH IEIafoT
OpOUIEeHNs, IPUMOYKH, BAHHBI ¥ IIPOMBIBAHUS ITPH BOCHAJICHUSX CIU3UCTON
000JI04YKH POTOBOH IOJOCTH, IIPH YIINOaX, peBMaTHIECKHUX OOJIIX B CycTa-
BaX M3 POMAIIKH FOTOBST NPUITAPKH.

B romeonarun 3cCEHIMIO POMAIIKH ATECYHOW MPUMEHSIOT TIPH JHUCIIETI-
CHH, KCCYAATHBHOM AMATE3€, CIIa3Max KeIyAKa, METCOPU3ME.

B BerepuHapuu HacTOI NPUMEHSIOT TaK e, KaKk U B IPAKTUUECKOI Me-
JIMIMHE, ¥, KPOME TOTO, NPH MHTOKCHKAIUSIX, TeIbMUHTO3aX, aHypHH, CY-
Joporax y Jiomajael, uyMme y cobax, napajiude y oBell, KeITyXe y poraTtoro
CKOTa, ITOPOIIOK — IIPOTHB HKTONAPA3UTOB MTHIL, JUIS JEYCHUS U MPOQHIaK-
THUKH MacTHTa y KOpoB. Jl03bl: KPYITHOMY POraToMy CKOTY U JIOIIausM 25—
50 r, menkomy poratomy ckotry 5-10 r, cBunbsM 2-5 T, cobakam 1-3 T,
kypam 0,1-0,2 .

Tensram poMamiky HazHadalOT BHYTpPb B ¢opme HacTos (1:10) B mo3e 2—
3 MII/KT, TO ecTh TeJeHKy Maccor 30 kr matoT 3—4 CTOJIOBBIE JOXKKH 3a 30—
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

40 mMuH. 10 KopmieHus 2-3 pa3a B cyTku. [Ipu aucnencusx 103y yBenudH-
BAaIOT JI0 OJHOTO cTakaHa 3—4 pa3a B JieHb 3a | yac 70 BBIIOWKHA MOJIO3UBA.

3akiouenune. TakuM 00pa3oM, HENIPUXOTIMBOCTh JAHHOTO PACTEHUS U
€ro JIOCTYIHOCTB JeNal0T POMAIIKy alTeYHYI0 YHUBEPCAIbHBIM CPEICTBOM:
OHa SABISETCA OTJIMYHBIM BapHUAHTOM JICKAPCTBEHHOTO CpPEACTBA IS Jiede-
HUS pa3sHOOOpa3HeHnX 3a00IeBaHm, BTOOABOK, BEIIECTBA, COMEpIKAIIIC-
Csl B 9TOM pacTEHUH, MPAKTHYECKH HE UMEIOT MPOTHBOMOKA3aHUH, 9TO 0CO-
OCHHO Ba)KHO TP MCIIOJIF30BAHNN B MEIUIIMHE W BETCPUHAPHUH.
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YK 577.164.3

OCOBEHHOCTHU BUO®JIABOHON 0B

Mpbiciao P. A., ctygeHt

Hayunwvui pyxosooumens — Camycesuu H. I1., 3a6. rabopamopueii

YO «benopycckas rocytapcTBeHHAs CETbCKOXO03SHICTBEHHAS aKaJeMUs»,
r. l'opxu, Pecriybimka bBenapyce

Beeaenue. Ilomudpenons — cobuparesibHOE Ha3BaHHME LEIOTO Kiacca
BEIIECTB, B KOTOPBI BXOIAT (DIaBOHOWIBI, JIMTHUHBI, KYMapuHbI ¥ ApYTrHe
BellecTBa, (GopMyiaa KOTOPBIX COJNEPKHUT (eHodbHble rpynnbl. CeromHs
HacyuThiBaercst Oosiee 4000 mosmdeHonoB, (U3HOIOrHYECKOE eHCTBHE
KOTOPBIX OINpENENseTCs] MX MOJEKYISIpHOW CTpPyKTypoil. PacturenbHbie
NOJIU(PEHONIBI — 3TO MOIIHBIE AHTHOKCHIAHTBI, OHHM 3alUIIAIOT KIETKU
HalIero OpraHu3Ma OT OBPEKAAIONIEr0 IEHCTBUS CBOOOIHBIX PAIHUKAIIOB U
HOAZEPKHUBAIOT X HOPMaJbHble (YHKIUH, a TAKXKE 3aMEUISIOT IPOIECCH
crapenus [3].
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B mpupoge cymecTByeT OrpoOMHOE KOJIWYECTBO Pa3IMYHBIX MMOTU(EHO-
70B. OHH SBISIOTCS COCTaBHOW YaCTHIO MUTMEHTOB (DPYKTOB, SITOJ ¥ BUHA —
HaYMHAs C TEMHO KPAacHOTO M 3aKaHYMBAs CHHUM, a TaKKe OEIbIM IIBETOM
BHYTpEHHEH 4acTH aneIbCHHOBON KOKYpHI [1, 4].

Ananmn3 uHopmanun. brodraBoHOUIBI — HETOKCHUECKHE COEIMHE-
HUSI PACTHTENILHOTO MPOMCXOXKICHUS, KOTOPBIE BCTPEUAIOTCS NPAKTHYECKU
Beszie. UynecHble KpackH OCEHHUX JIECOB, CyLIECTBYIOIINE Onmaronapst 6uo-
(y1aBOHOMIaM, MOXKHO YBHJIETH TOJIEKO IPH NPEKPAIIEHUN CHHTE3a 3€JIeHO-
ro nurMeHTa (xsopo¢mmuia). CoraacHO MHEHHIO SKCIEPTOB, MPHCYTCTBHE
610();1aBOHOMIOB B KOPOJICBCTBE PACTEHHUH JIOKA3bIBAET UX HEOOXOAMMOCTD
IUIA KU3HU. BrOQIaBOHOMIEI MONYYMIM CBOE Ha3BaHHWE OT JATHHCKOTO
ciosa flavus — skenThiif, Tak Kak mepBbic (IABOHOU/BI, KOTOPHIE OBLTH BBI-
JIEJIEHBl U3 PAaCTeHUH, MMENH JKENTHIN I[BET, OJHAKO MHOTHE (PIaBOHOHIBI
HUMEIOT JPYTYIO OKPAacKy WK OeclBeTHBI. B wacTHOCTH, KENTHIH I[BET MHO-
rux (QPYyKTOB M OBOIIEi 00ycioBleH He (IaBOHOWIAMH, a KapOTHHAMH [2,
3]

BruodaBoHOMIBI UrpaloT Ba)kKHYIO pOJib. Bo-mepBbIX, OHM NpHUAAIOT
uBeTaM M (pyKTaM OKpackKy, KOTOpas, HECOMHEHHO, UMEET NEepBOCTEIEeH-
HYIO B2XHOCTb IPU OMNBUICHWH. YK€ JIaBHO M3BECTHO, YTO Pa3HbIC I[BETA
NIPUBJICKAIOT OIIPEAEIEHHbIX HAceKoMbIX. boyiee Toro, OmodraBoHOMBI
3aIIMINAIOT PACTEHUs] OT HETaTUBHBIX BO3IEHCTBUI OKpY’KaroLleW cpensl,
TaKAX Kak yIbTpauOJIETOBOE M3ITyUdeHHE W 030H. VX OCHOBHOE IpegHa-
3HaYCHHE — BOCCTAHABIMBAThH 3AIIUTHBIC (YHKIHWN KJIETOK PACTCHHH, ITO-
BPESXXICHHBIX PAa3INYHBIMH BHEITHUMH (DaKTOpaMH — YyIbTpadHOICTOM,
rpubaMu, BHpycaMH, HACEKOMBIMH W CBOOOJHBIMH paaWKajdaMd. bBeiio
TaKKe OOHApYKEHO, YTO OMO(MIABOHOMABI PETYIHPYIOT TPAHCIIOPTHPOBKY
ayKcHHA (pacTHTENEHOTO TOPMOHA), OTBEYAIOIIETO 32 Pa3BUTHE U POCT pac-
TEHUH.

3amuTHas pojb NoMu(EHOI0B 1 OHO(IABOHOUIOB O0YCIIOBIICHA MX aH-
THOKCUJIAaHTHBIMH cBoiicTBamMu. Kpome Toro, HeKoTopble OHO(IaBOHOUIBI
00aaloT aHTHOAKTEepUATIbHBIMA U (YHTHIHUAHBIMU (TIPOTHBOTPUOKOBBI-
MH) KayecTBaMHu. B xoze 1a00paToOpHBIX M 3MTUIEMHOJIOTMYECKUX HCCIIEI0-
BaHWH OBUIO JI0Ka3aHO, YTO (IABOHOWBI 00JIaIaf0T IEHHEIMA XUMHYECKH-
MH, OHOJIOTHYECKIMH U OHMOXUMHYECKUMH CBOMCTBaMH, BaKHBIMHU U 3a-
IIUTHI 30POBhA U IPEIYIPEKICHAS 3a00ICBaHMUIA.

Conepxanue 6Mo(IaBOHOUIOB B O€NION KOXKYpe LUTPYCOBBIX TOMOTAET
y6epeus ButamMuH C OT OKMCIHMTENBHOTO paspymeHus. B mpupone untpy-
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coBble (hIIAaBOHOUJIBI BCTPEYAIOTCSI B OCHOBHOM B KOMIUIEKCE C BUTAMHHOM
C, cpeau HuX HauboJee M3BECTHBI: PYTHH, TecClepUANH, KBepleTHH. [Ipu
9TOM KBEPIICTHH UTPACT BEAYIIYIO poiib. JlokazaHo, uTo OMO(IaBOHOHIBI
MMOMOTAIOT CHU3HTh THUICPTOHUIO M YCTPAHHUTh PA3HOTO POJa aUICPTHH.
KpoMe MOIIHOTO aHTHOKCHIAHTHOTO IEHCTBHUSA, (DIABOHOUIBI OOJANAIOT
elle U TaK Ha3biBAeMOW P-BUTAMUHHON aKTHBHOCTBIO — OHH CIOCOOHBI
YMCHBIIATh MPOHHUIIAEMOCTh CTCHOK KPOBEHOCHBIX COCYZIOB. DTO HX CBOWi-
CTBO 00YCIIOBJICHO CLIOCOOHOCTHIO CTUMYJIUPOBATH BEIPAOOTKY KOJUIareHa —
OCHOBHOT'O KOMITOHEHTa COCJMHUTENbHON TKaHU. Paznuunbie BUbI (iaBo-
HOWMJIOB 00JIIaAl0T TAKXKe U JPYTHMH, BEChMa 3aMevaTelIbHBIMU 11eJIeOHbIMU
CBOMCTBaMH.

3akirouenne. brodnaBoHOW B! JTydille BCEro pabOTalOT B KOMIUIEKCE
JpyT ¢ Apyrom u ¢ ButamuHoM C, B TOM BHJE, KaK 3TH BellleCTBa BCTpeUa-
orcs B npuponae. Bens Anbbept Cent-Ipepau, oTKpeiBIUi BUTamMuH C,
OTKpBLI, IO CYTH, HaTypadbHbIH C-komIuiekc. B TakoM Bume OnoduaBoHo-
UIBl BCTPEYAIOTCS BO MHOTHX PACTCHHSIX, XOTS B PA3IMYHBIX HUX YACTIX
MOTYT TpeodianaTh T€ WIM HHBIC BellecTBa. Tak, Hampumep, OOraThiMu
UCTOYHUKAMHU PYTHHA CITy>KaT JIUCThS PYThI U TPCUUXHU, KBEPIIETUHA — ITy-
KOBas IIENyXa, FeCIepUIUHA — [Ie/ipa U COK IIUTPYCOBBIX. bruodnaBoHou b1
HE TOKCHYHBI M HE BBHI3BIBAIOT aJUICPTUHU. PacTHTENbHBIC (hIIABOHOUIBI JaB-
HO TMPUMEHSIOTCS B pUTOTEpanuu 1 (PUTOKOCMETHKE, a B IIOCICIHHUE TOJIbI
HaXoJ AT Bce OOJIbIiee MPUMEHEHHE U B MeAUIHHE [4].

Buramua P (pyTuH) — 3TO TmpUpOIHOE COENWHEHHUE, OOBEIUHSIONICE
rpymiy OHOJOTHYECKH aKTUBHBIX BEIECTB MO/ Ha3BaHueM (aaBoHOHIbI. B
He€ BXOIHUT mopsiika 150 3IeMEHTOB: reCHepHIMH, CKYJIHMH, aHTOLHUAH,
KaTeXWH U Tak janee. B cuiy Toro 4ro BUTaMUH P MOXET YaCTHUYHO MO-
KpBIBaTh MOTPEOHOCTH OpraHu3Ma B ButamuHe C, eMy Jaiu JOMOJHHUTEb-
Hoe mMms ButammH C,, mim C-xomiuiekc. Ho ero Oomnee ymorpebisemoe,
XOTS ¥ HE COBCEM TOYHOE HA3BaHUEC «PYTHUH», TAK KaK PYTHH — 3TO BCErO
JIUIIB OJMH U3 MHOTHX BEUICCTB, OTHOCSIIUXCS K TPYIIIE (pIaBOHOUJIOB.
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Kosuepuk B. U., ctynenTs

Hayunwvui pyxosooumens — banaesa-Tuxomuposa O. M., kano. 6uon. Hayx,
ooyenm

YO «Butebckuii rocynapctBeHHbIN yHIBepcuTeT uM. [1. M. Maineposa»,
r. Butebck, Pecriybmmka benapych

Beenenne. J[poxkn SIBISIOTCS 3YKapHOTHYECKUMH OJHOKJIETOYHBIMU
OpraHu3MaMH, CXOJHBIMHA Ha OMOXMMHYECKOM YPOBHE C OCTaJIbHBIMH JyKa-
PHOTHYECKHMH KIIeTKaMu. JIposokeBast KIeTKa B MUTATENbHOM cpene obec-
NeunBaeT ceds MEXaHW3MaMHM, IOCPEICTBOM KOTOPBIX OHA HETPEPHIBHO
BOCCO3/Ia€T BHYTPHKJICTOUHBIC COCIMHEHUS M3 MpocTeimmx mMonekyr. Oc-
HOBHYIO POJIb B YNPABICHUH OMOXMMHYECKUMH MPOLECCAMH BBINOIHSIIOT
(depmenTs. DepMeHTHI 00TaaI0T CIIOCOOHOCTHIO AaKTUBU3UPOBATH PA3IINd-
HBIE XUMHYECKHE COCTUHEHHS W MPEACTABISIIOT COOON ABMXKYIIYIO CHITY
OMOXUMHUYECKHX TIpeBparieHuit [1].

Heaws padoThl — uccrienoBanue BausHUs coneid cynbdara memu(ll) Ha
AMIJIOTUYECKYI0 aKTHBHOCTh KJIETOK XJICOOTEKAPHBIX JPOXKIKEH Saccharo-
myces cerevisiae.

Marepuanabl n Meroabl. OOBEKT HCCIENOBaHHA — XJeOOIEKapHbIE
Jpoxoku (Saccharomyces cerevisiae) B cyxoM U MPECCOBAHHOM BH/IE.

MeTo OCHOBaH Ha KOJIMYECTBEHHOM ONPEACICHHN IPOTHIPOIN30BaH-
HOTO Kpaxmaja B Pe3yJbTaTe ero THAposin3a (epMEHTaMU aMIJIOIHUTHYE-
CKOTO KOMILIEKCA [0 JEKCTPHHOB PpA3IMYHON MOJICKYJISIPHOM Macchl B
CTaH/ApTHBIX YCIIOBUAX. 3a €AMHHILy aMHIOJINTHIeCKOH akTHBHOCTH (AC)
MIPUHSTO TaKOE KOJIMYECTBO (pepMeHTa, KOTOpPOEe MPHU ONpEeNICHHBIX 3Ha-
yeHmsix pH u temmepatype 30 °C 3a | MuH KaTanu3upyeT THAPOIU3 1 T
Kpaxmala /10 JeKCTPHUHOB, 4T0o cocTaBisieT 30 % kpaxmaia, BBEIEHHOTO B
peakimo. AKTHBHOCTD Beipakaetcs B ef. AC/r wiu B ex. AC/cM aHaIu3u-
pyemoro QepmeHTHOro mpemnapara. KoJM4ecTBO MNpPOTHIPOIH30BAHHOTO
Kpaxmaja OIpeJelsieTcsl KOJIOPHUMETPHYECKUM METOJOM MO CTENeHU
OKpaCK{ OCTATOYHOTO KpaxMalia pacTBOPOM HOJa.

Mognens ans usydenns Buustaus CuSO, m DK/ 5 mur nmutarenpHOM
cpenst 'PM-arap + 1 mi cycnensun cyxux apoxoxed + 100 mxn CuSO,
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(1M; 0,1M; 0,01M); 5 mn nurarenpHO#t cpensl [PM-arap + 1 wn
cycrneH3un cyxux apoxoked + 100 mxn CuSO, (1M; 0,1M; 0,01M) + 100
Mk DK (1:10); 5 M muraTensHO#M cpeasl I'PM-arap + 1 M cycnienznn
cyxux ppoxokeit + 100 mxn CuSO, (1M; 0,1M; 0,01M) + 100 mxm DK
(2:100); 5 mu nuratenpHON cpexapl [PM-arap + 1 Ml CyCIeH3WHM CyXHX
npoxokeir + 100 mxmr CuSO, (1M; 0,1M; 0,01M) + 100 mxn DKJIIII
(2:1000); 5 ma muTatensHO# cpeapl [PM-arap + 1 Ml CyCTIeH3WH CyXHX
npoxokeir + 100 mxir CuSO, (1M; 0,1M; 0,01M) + 100 mxn DKJIIIT
(1:1000). MaremaTu4eckyro 0OpabOTKY MOJTYYCHHBIX PE3yJbTATOB MPOBO-
UM METOJIAMH MapaMeTPUICCKONH W HelmapaMeTPUUYECKOW CTATHUCTUKU C
HCIIONB30BaHKUEM MaKeTa cTaTHCTHUeckux nporpamm Microsoft Excel 2003,
STATISTICA6.0.

Pesyabrarel W HMX o00Cy:XKAeHMe. AMMIOINTHYECKas aKTUBHOCTH
JIPOOKEBBIX KIIETOK (TabiMIla) 3aBUCUT OT CTEIECHH BO3ACHCTBUS COJH Ti-
xernoro Metasuia cynbharta meau(1l) u passemenus DKL

AMWIOIMTHYECKAS] AKTHBHOCTD (MHH) APOK/KEBBIX KJIETOK NPH BIMSIHUH
couteii TskeabIx MeTa/L10B (CuSO,) n npumenennu DKL (M+m)

AMUIOIATHYECKAS

prnna (n:g) AKTUBHOCTBH
KonTpons 280+2,8
100 mxx 1M CuSO, 120447
100 mxr 1M CuSO, + 100 Mk DKL (1:10) 128+3,6"*
100 mx1 1M CuSO, + 100 Mk KT (1:100) 122+8,8%*
100 mxr 1M CuSO, + 100 mx DKL (1:1000) 119+7,2%*
100 mx1 1M CuSO, + 100 Mk KT (1:10000) 124+6,7%*
100 mx1 0,1M CuSO, 160+4,1%*
100 M1 0,1M CuSO, + 100 mxx DK (1:10) 178+6,6%*
100 M1 0,1M CuSO, + 100 mx DKJIII (1:100) 190+3,2*
100 vt 0,1M CuSQO, + 100 mxx DKL (1:1000) 19443 44
100 M1 0,1M CuSO,+100 mxi DK (1:10000) 182+6,81%*
100 mx1 0,01M CuSO, 204+7,223
100 M1 0,01M CuSO, + 100 mxn DK (1:10) 212+9 2123
100 mxt 0,01M CuSO, + 100 mxor DKJILI (1:100) 26749 4%°
100 mxt 0,01M CuSQ, +100 mxm DKL (1:1000) 27249 8%°
100 M1 0,01M CuSO,+100 Mk KT (1:10000) 250+8,612°

Ipumeuanue. ‘p<0,05 10 CPABHEHUIO C KOHTPOIBHOH IPymoi; 2p<0,05 MO CPABHEHHIO
¢ rpymmoii 1M CuSQy; *p<0,05 1o cpasueruio ¢ rpymmoii 0,1M CuSOy; “p<0,05 1o cpaBHEHHIO
¢ rpynmoi 0,01M CuSOs,.
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Kak BUIHO M3 TAOIMIBI, CTATUCTUYIECKN 3HAYMMBIC OTJIMYUS AMUJIOIH-
TUYECKOH aKTUBHOCTH B JPOJMCOKEBBIX KJIETKaX IPH HUX KyJIbTHBUPOBAHUH
BBISBJIGHBl B CpaBHEHMM C KoHTposeM B rpymmax c¢ 1M CuSO4 wu
Pa3IMYHBIM pa3BEICHUEM HKCTPAKTa KyKOJOK AyOOBOro Mienkompsiza. B
JIAaHHOH TPYINIIEe NPOTEOIUTHYECKAsE AKTUBHOCTh B CPABHEHHH C KOHTPOJIEM
B cpeaneM MmeHbine Ha 44 %. B rpymmax 0,1M CuSO4 u 0,1M CuSO, +
OKJIII (1:10) Takxke 1Mo CpaBHEHHIO C KOHTPOJEM aMHJIOJUTHUYECKAs aK-
TUBHOCTh B CpeIHEM yMeHblmiach Ha 66 %. B rpymnne 0,1M CuSO, +
OKAII (1:1000) nporeonuTHyeckasi akTHBHOCTb 10 CPABHEHHIO C KOHTPO-
neM He namenmnach. B rpynme 0,01M CuSO,4 6e3 DK/II mo cpaBHeHHIO ¢
0,1M CuSO, 6e3 DK npoTeosuTHYeCKasi aKTHBHOCTD YBEJIIMYMIACh Ha
28 %. B rpynne 0,01M CuSO,4 + OKAII (1:10) u 0,01M CuSO,4 + DK/
(1:10000) o CpaBHEHHIO C KOHTPOJEM aMUJIOIUTHYECKAs aKTHUBHOCTH
ymenbmmiack Ha 22 %. I'pymmsr 0,01M CuSO, + SKAII (1:100), 0,01M
CuSO, + DKAII (1:1000) B cpaBHEHUH C KOHTPOJIEM SIBIISIOTCSI CTATUCTHU-
YEeCKU HE 3HAYHMBI.

3akmouenue. Takum 00pa3oM, pH BO3AECHCTBUU HA KYJIbTYPY COISIMU
TsOKENbIX MeTauioB B covertanun ¢ DK/ HaGmomanock yiaydiieHHe
(epMEHTaTUBHOM AKTHMBHOCTH JPOXOKEBBIX KJIETOK B CpPaBHEHHH C
TPYIIaMH, TAE 3KCTPAKT HE NPHUMEHSICS, YTO MOATBEPKIACTCS NAHHBIMU
tabmuusl 1. B rpynmax ¢ 0,1M CuSO, u passenennem DKL 1:100 u
1:1000 B cpaBuenun c¢ rpynmoit 0,IM CuSO, 6e3 skcrpakra
(epMEHTaTHBHAS ~ aKTUBHOCTh  KJIETOK B  KYJNbTYPaJdbHOW  cpefe
ymeHnbmmaack Ha 44 % u 41 % cOOTBETCTBEHHO.

JIUTEPATYPA
1. KonoBanos, C. A. buoxumus apoxokeit / C. A. Konosasnos. — M., 1980. — 271c.

2. Kysuenos, B. A. Kymbrypa knerok / B. A. Ky3nenos, JI. A. Cene3nea. — M.: Hayka,
1997.-203 c.
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YK 631.461

OEPMEHTATUBHASI AKTUBHOCTD I1O4B IIPH PA3JIMUYHON
AHTPOINIOTEHHOU HATPY3KE

Opaosa . A, lopeu M. A., cTyeHTBI

Hayunwiii pyxosooumens — banaesa-Tuxomuposa O. M., xano. buoa. nayx,
ooyenm

YO «Butebckuii rocyaapcTBeHHBINH yHIBepcuTeT M. [1. M. Mameposa»,

r. Butebck, Pecriybnuka benapych

Beenenne. ®epMeHTaTHBHAS aKTHBHOCTD ITOYB XapaKTEPU3yeT CIOCO0-
HOCTbH ITOYBBI TPOSIBIISATh KaTAIUTHYECKOE BO3JICHCTBHE Ha ITPOLECCHI Ipe-
BpalllcHUsT K30TCHHBIX W COOCTBEHHBIX OPTaHUYCCKUX W MHHEPATbHBIX
coeaMHEeHUI Onaronapsi UMEIOMMMCsI B Hel pepMeHTaM. Y POBEHb (hepMeH-
TATHBHON aKTHBHOCTH ITOYB ONPEACISICTCS aKTHBHOCTBIO pa3iIM4HBIX (ep-
MEHTOB (MHBEPTa3bl, MPOTEa3, ypeasbl, KaTalasbl), BEIPAKAEMOW KOJIHYC-
CTBOM Da3JIOKEHHOTO CyOCTpara 3a eAMHHUIly BpeMeHd Ha | T moussl [1, 2].
O xonmugecTBe pepMEHTOB KOCBEHHO CYIST ITO MX aKTUBHOCTH BO BPEMEHH,
KOTOpast 3aBUCHT OT XUMHYECKOH MPUPOJABI PEearnpyroNux BemecTB (Cyo-
cTpata, epMeHTa) U OT YCIOBHN B3aMMOACHCTBHS (KOHIICHTPAIIHS KOMITO-
HEHTOB, pH, TemnepaTypa, cocTaB cpenpl, IeiiCTBHE aKTHBATOPOB, HHTHOH-
topos u ap.) [3].

Lean padoTbl — onpenenuts GepMEHTATUBHYIO aKTUBHOCThH IIOYB NPHU
AHTPOIIOTCHHBIX Harpy3Kax.

Marepuanabl u MeTOAUKAa HcciaenoBaHuil. OOvexkm ucciredosanus —
nousa. /Ipedmem ucciedosanus — akTUBHOCTh (DEPMEHTOB B MOYBAX C pa3-
JIMYHOM aHTPOIOTeHHON Harpy3Koi (BOJIM3M MPEANpPHUSTHS, U3 0XKUBJIECHHO-
ro Mecta ¢ OONBIINM CKOIDICHHEM BBIXJIONHBIX Ta30B, W3 Mapka, BOIU3N
aBTOMAarucTpaid, PsSIoM ¢ BomoemoM). [Ipm wmcciemoBaHMM aKTHBHOCTH
(hepMeHTOB B IMOUBax ObLJIa ONMpeIeieHa aKTHBHOCTh OCHOBHBIX (DePMEHTOB,
SIBIISIFOIIMXCS TIOKA3aTEISIMU SKOJIOTO-(yYHKIIMOHATIBHOTO COCTOSHUS TIOYBHI
(ypeassl, KaTana3sl, IpOTea3bl, MHBEPTa3bl). CTATUCTHUECKH 3HAYUMBIC Pe-
3yNbTaTHl MONYYCHBI NP CPaBHEHWW IEPBOI TPYMIBI MOYB (p-H 3aBoja
«Burs3by); Bropoit rpymmsl nous (p-H TL[ «39BukOM»); TpeTbeil rpymmbl
noys (mapk uMeHu PpyH3e); yeTBEpTOW TPYNINbI MOYB (BO3JE Hpoe3ken
4yacTu Ha yiuie OpyHse); IATOH rpymisl MoYB (BOIU3H )KEIE3HOW TOPOTH).

Pe3ynbTaThl uccienoBanus u ux odcy:xaenue. [Ipu usyuenun dep-

MEHTATUBHON AKTHBHOCTH MMOYB OBUIM TOJYYEHBI CIEAYIONIME IaHHEBIE
(tabm. 1):
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Ta6nuna 1. AKTUBHOCTb (pepMEHTOB (MI/T/CyT)

Mecto ot6opa DepMeHT
mpoo VYpeasa Karanasa IIporeasa HuBepraza
PafioH 3a807a 7,20+0,6 83+0,72 1,22+0,03 342450
«Buts3p
Paiion TLL 12,0141 43+034 1,61+0,03 148+18
«OBUKOM)
Tapx mverm 5,97+0,5 12,5+0,34 4,86£0,23 26,1+34
DpyHse
Bozne mpoes-
JKEH 4acTH Ha 80,91+9,2 7,0+0,53 1,25+0,04 15,8+1,9
yi. OpyH3e
IMpubpexnas
30Ha p. 3amnaj- 4,25+0,4 2,8+0,22 1,54+0,04 19,7+2,8
Has J[BuHa
Bommn - 8,86+0,9 5,4 +0,47 0,83+0,02 14,6+1,3
JIG3HOM J0pOrd
3HayeHue
CIT):;};?E;I:- 10-30 NH3 3-1002 1-2 mr ans0y- 15-50 mr rimo-
(bepvierTa B mr/10 r/cyt cM3/r/mMuH muna/10 r/cyt K032 /T/cyT
OYBE

U3ydenue GpepMEHTAaTUBHON aKTUBHOCTH B CPABHCHHMH CO CPCIHEH ak-
TUBHOCTBIO ()EPMEHTA B [TOYBAX MO3BOJIICT CACIATH CJICIYIONINE BEIBOBI: B
MoYBe, B3SATOH BO3Je 3aBoja «BHTA3b», aKTHBHOCTH ypeas3bl, HHBEPTa3hl U
MIPOTEa3bl 0 CPABHEHHUIO CO CPeAHEH aKTUBHOCTHIO (hepMEHTa MEHBINE, a
aKTHBHOCTh KaTana3sl — Oosbmie B 1,4 paza. B mouse, B3sToit Bo3znme TIJ
«OBHUKOM», aKTHBHOCTb Ypea3bl, KaTajla3bl, IPOTEa3bl M HHBEPTA3bl II0
CpPaBHEHHIO CO CpeJHEW aKTUBHOCTBHIO (hepMEHTa MeHbIe. B mouse mapka
nmern @pyH3e aKTUBHOCTH ypea3bl M WHBEPTa3bl MEHBIIE B CPAaBHEHUH CO
CpemHel aKTUBHOCTHIO (hepMEHTa, a aKTUBHOCTh KaTajla3bl M IMPOTEa3bl
6oubmie B 2,1 u 3,2 pa3za COOTBETCTBEHHO. B m04Be, B34TO BO3JIE pOEIKEN
yacTH Ha ynuue PpyH3e, aKTUBHOCTh ypeasbl U KaTalla3bl 0 CPABHEHUIO CO
CpeIHel akTUBHOCTBIO (pepMenTa Bbile B 3,6 u 1,2 pa3a COOTBETCTBEHHO.
AKTUBHOCTb IPOTEa3bl U MHBEPTa3bl MEHbILE MO CPaBHEHHUIO CO CpeaHeil
aKTUBHOCTBIO (hepMeHTa. B mouBe mpubpexkHO 30HBI peku 3ananHas [[Bu-
Ha aKTHBHOCTH ypea3bl, KaTanas3bl, MPOTea3bl W WHBEPTa3bl MEHBIIE IO
CpaBHEHHIO CO CpenHel akTUBHOCTHIO (hepmeHTa. B mouBe, B3sATON BOJIM3H
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KEJIE3HOW JOpOTH, aKTUBHOCTH ypeasbl, KaTaiasbl, IPOTea3bl U HHBEPTa3bl
MEHBIIIE [0 CPABHEHHUIO CO CPEHEH aKTUBHOCTBIO (hepMenTa (Tabn. 2).

Ta6nuna 2. CooTHOImIEeHHEe AKTHBHOCTH (pepPMEHTOB B HcCIeyeMbIX 00pa3iax no4s
€0 cpeJHeli AKTHBHOCTBIO )epPMEHTA B MOYBAX

Mecro or60opa npobd
Bosne
o Paiion Paiion TI[ TTapk npoes- TIpubpex- Bouusu
CPMEHT 3aBoga «OBHU- HUMCHU Ken Has 30Ha JKEIe3-
«Bu- Opyn- qacTh Ha | p. 3amajgHas HOH
KOM)
TA3bY 3e yiL JIBuHa JIOpOTH
Dpynse
Vpeaza 13,0% 11,8 12,5 13,67 15,27 137
Karanasa 11,4 11,4 12,17 11,2 12,17 11,1
Tpoteasa 11,3 111 13,2" 11,2 11,0 11,97
WnBeprasa 11,0 12,47 11,3 12,27 11,8 12,3

*P < 0,05 mo cpaBHEHHIO CO CpeAHEH aKTHBHOCTBIO (epMeHTa (| BO CTONBKO pa3 MEHb-
1re,T BO CTOJIBKO pa3 OoJbie).

3akiiouenune. Vcxons W3 pe3ysbTaTOB HCCIEAOBAHUN aKTHBHOCTH
(hepMEHTOB M B CPAaBHEHUH HMX CO LIKaJIOH CPaBHUTENBEHON OLEHKU (hepMeH-
TaTUBHON aKTMBHOCTU IMOYBBI MOXHO CJE€JaTh BBIBOA O TOM, YTO aKTHB-
HOCTb KaTasla3bl B Tpymme 3, mpoTeassl B rpymnmne 3, ypeassl B rpymme 4 —
BBICOKAsl IO CPAaBHEHHIO C BBICOKOH aKTHBHOCTBIO (pepMeHTa. AKTUBHOCTH
Kartanasbel B rpynmnax 1-3, 6, mporteassl B rpynnax 1, 2, 4, 5, uHBepTassl B
rpynnax 1—6, ypeassl B rpynne 2 — CpeAHss 0 CPaBHEHMIO CO CpedHei
aKTHBHOCTHIO (pepMeHTa. Hn3kas akTHBHOCTB 1O CPaBHEHHIO C HU3KOH ak-
THUBHOCTBIO (hepMEHTa 3a()KCHPOBaHA y KaTajla3sl B TPYMIIE 5, y MPOTEa3bl
B rpymie 6, y ypeassl B rpymmax 1, 3, 5, 6.

JINTEPATYPA

1.Anexcanaposa, . B. O Meronax onpe/eneHust aKkTHBHOCTH HEKOTOPBIX MOYBEHHBIX
tdepmentos / 1. B. Anexcanzaposa // [louBoBenenue. — Ne 3. — C. 73-77.

2.T'annynusn, P. B. UnauKaims 3arpsA3HeHNs 110YB THKEIBIMU MeTaIaMH ITyTeM OIpe-
JIeJIeHNs] aKTHBHOCTH NMOYBEHHBIX (epmenToB / P. B. T'anmmynmun // Arpoxumus. — 1989. —
Ne 11. - C. 133-142.

3.T'puropsn, K. B. Ouenka creneHn 3arps3HEHHOCTH MOYBBI [0 aKTHBHOCTH OYBEH-
HbIX pepmentoB / K. B. I'puropsn, A. III. T'ancrsn // TTouBoBenenne. — 1979. — Ne 3. — C. 130-
138.

57



IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

YK 539.16:630.182.2

HAKOIIVIEHHE IE3USA-137 KOMIIOHEHTAMM JIECHOT' O
OUTOLEHO3A

Horanuesa T. A., I'aitiuyn M. I., cTyaeHTbI

Hayunwuii pyxosooumens — Cepeeeea H. H., kano. c.-x. Hayk, doyenm

YO «benopycckas rocynapcTBeHHasl CeIbCKOXO3AMCTBEHHAs aKaJAeMUA»,
r. opku, Pecriyonika benapychb

Brenenmne. [Tocne katactpodsr Ha HADC okosio 70 TMPOLIEHTOB BHITIAB-
IMX PaJUOHYKJINIOB OBUIO 3aJiepKaHo M aKKyMyJIMpOBaHO Jiecamu. B pe-
3y/lbTaTe 3TOTO B JIeCaX CIOXKHIIACH CIIOKHAsI pagualliOHHAs 0OCTaHOBKa,
KOTOpast XapaKTePH3yeTCs BBHICOKAM YPOBHEM 3arps3HEHHS JIECHOW Tpo-
IyKnud. B Hacrosmee BpeMs pagraliOHHO-PKOJIOTHYECKHH MOHHTOPWHT
jieca MPOBOTUTCA HAa CTAllMOHAPHBIX YYAaCTKaX — ITYHKTaX IOCTOSHHOTO
Habmonenus (I11TH), — 3akmagpiBaeMBIX B pa3iIHMYHBIX THIIAX Jieca M 30HaX
panuoaktuBHoro 3arpssHenus. Ha I1IITH exxerogHo npou3BoauTcs uaMepe-
nue MDJI, orOuparoTcss mpoObl JIECHON MOJICTHIIKU, MOYBBI, KOPBI, JAPCBE-
CHHBI, BET€TATUBHBIX OPraHOB JIPEBECHBIX IOPOJ OCHOBHOTIO sIpyca, MOAPO-
CTa, MOJUIECKa, PACTEHHH JKMBOTO HAIIOYBEHHOTO IOKPOBa, I'PHOOB, Sroj,
IJI0J0B, JIEKAPCTBEHHBIX PACTCHUN UM UX YacTei.

Heab uccaenoBaHusi — U3YYUTh HAKOIUIEHUE Le3us-137 KOMIIOHEHTa-
MH JIeCHOTO (hUTOILIEHO3a. B 3amaum wmcciaenoBaHUS BXOIWIIO: ONPEACIHTH
conepkanne Cs-137 B KOMIIOHEHTaX JIECHOTO [IEHO3a M COOTBETCTBHE IIPO-
ITyKIAH, UCTIONB3YeMOH 9eJI0BEKOM, HOPMaTHBHOMY COJIEPKaHHIO; OIIpe/e-
TuTh KodQdrumueHTs! nepexona Cs-137 B mpoAyKIH0 KOMIIOHEHTOB JIECHO-
IO IICHO3A.

MeroaTka u aHaJM3 McciaenoBaHuil. VcciaenoBaHusi npoBOAMINCH B
MoruneBcKkoM JecHu4ecTBe MormieBckoro jiecxo3a B 2014 roay B Oepes-
HAKE KHCIMYHOM C IUIOTHOCTIO 3arpssHenms 1,3—1,7 Ku/km® (85,1-
99,9 kBx/M).

O160p MPOO KOMIOHEHTOB JIECHOTO (DUTOLIEHO3a OCYLIECTBIISUICS CO-
IJIACHO METOJIMKE OPraHU3ally U BEACHHS PAIMOIIMOHHOTO MOHUTOPHHTA B
necax [2]. Coneprkanue 1e3usi-137 B npobax onpenensioch Ha raMma-oera-
cnexrpomerpe MKC-AT 1315.

B nactosmiee Bpemst B kBaprtaie jeca Ne 33 TpuiecHHCKOTO JleCHHYe-
CTBE B JICCHOW TOACTHIIKE C JKUBBIM HAIIOYBEHHBIM IIOKPOBOM COJEPKUTCS
30,2 % Cs-137, a 69,8 % pacnpenesneHO HEpaBHOMEPHO B MHHEPAIbHBIX
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CJIOSIX TOYBBI, TIPH 3TOM MaKCHMallbHash KOHUEHTpauus — B cioe 0-5 cm,
rae cocpenoroueHo 10 40 % nesus-137. B BepxHuX clnosx MHUHEpalbHON
MOYBBI PACIIONIAracTCsl KOPHEBAasl CHCTEMa OOJIBIIMHCTBA IPEICTaBUTEICH
LIEHO034, TI03TOMY KOMITOHEHTBHI JIECHOTO [IEH03a XapaKTEPU3YIOTCSI BEICOKHM
HakoruieHuem Cs-137.

Bricokomy koadduipenty nepexona Cs-137 Takxke CrocoOCTBYIOT Jie-
(GUOUT Kanus B TOACTHIIKE M TIOYBE, MOBBIMICHHAS KUCIOTHOCTh MOYBEHHO-
TO pacTBOpa M BBICOKOE cojepikaHue QyiapBOKHUCIOT [1]. OCHOBHBIE eco-
o6pasyromme nopost ITITH Ne 33 — 6epésa n ocuHa, MopocT NpecTaBiIeH
JyOoM, eIblo, TOJUIECOK — MAJIMHOM, PSIOMHOM, KPYIIMHOW, )KUBOW HAaIlo4-
BEHHBIH TIOKPOB — ITalOPOTHUKAMHU, MAaHHUKOM, MXOM, OCOKOH, KHCIIHUIIEH,
3eMILIHUKO#, YepHUKOH (Tabiuia).

Haxomienue Cs-137 koMIoHeHTaMu J1eCHOT0 (uToneH03a MOrujieBCKOro JeCHu4ecTBa

HaumenoBanue buonornueckuit AxrtusHOCTH Cs-137 Kosddpunuent
npoOEI BUJL Bx/kr IorpemHocTs U3- nepexoza,
Mepenusi, £BK/kr M/kr*107
OcHOBHOIi sipyc
Kopa bepesa 396 79 12
Ocuna 867 173 8,6
JlpeBecuna bepesa 141 8 11
Ocuna 418 209 41
BerBu + nuctbsa Bepesa 514 103 15
Ocuna 1071 536 10,6
IHoapoct
Juctes Jy6 1408 282 13,9
XBos Enp 782 156 7,7
Bersu Jy6 792 142 8,1
Moanecox
BerBu + nucTha Manuna 1249 250 3,6
Pabuna 579 116 1,7
Kpymnna 284 57 0,8
Pacrenns :xkuBoro | IlamopoHuk 10014 2003 29,1
HANOYBEHHOI0 Maiinuk 2422 484 7,0
NOKPOBa Mox 1519 304 4,4
Ocoxka 1423 285 41
Kuciuna 490 98 1,4
3eMIIsIHUKA 432 86 1,3
YepHuka 320 64 0,9

Ilomy4yeHHble pe3ynbTaThl UCCIEAOBAHUNA COMOCTABUMBI C JHTEPATyp-
HeIMH JaHHBIME [1]. Y apeBecubix pactenuid Cs-137 pacnipenenén Hepas-
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HOMEPHO M0 opraHaMm. MakcumaibHoe copepikanue CS-137 y OGepésbl u
OCHHBI OBLIO B BETBSIX U JIHCTHSIX, TJI€ OHO COCTaBIISIIO COOTBETCTBEHHO 514
u 1071 br/kr, u B kope — 396 u 867 bx/kr. MUHUMAIBHBIM COACPKAHHEM
xapaktepusoBanach apeBecuHa — 141 u 418 Bk/Kr cCOOTBETCTBEHHO, MPH
3TOM B JpeBecuHe 0epésnl comepxkanue Cs-137 Obuio B 2,96 pasa HuKe,
4YeM B JIPEBECHUHE OCHHBL. B Kope, JIUCThSIX W BETBsIX Oepé3bl TaKKe COMEp-
skanne Cs-137 HUKe, 4eM OCHHBI, COOTBETCTBEHHO B 2,2 1 2,1 pa3a. Koag-
¢unment nepexona Cs-137 B npeBecuHy 0epés3bl U ocuHBI cocTaBisa 1,1 u
4,1 M%/xr 10_3, a JUIs IPYTUX YacTed JPEBECHBIX MOPOJA OH UMeIl OoJiee BbI-
cokoe 3HayeHue. Conepxxanne Cs-137 B npeBecHHe 3THUX MOPOJ] HE NPEBbI-
mayio P/IY-99 xak mns crpoutenbHbIX MaTepuanoB (740 Bk/kr), Tak u Ha
npeBecHoe TexHuueckoe chipbe (1480 br/kr) u Tommuso (740 br/kr). Co-
nepxanane Cs-137 B mucThax mpyba ObUIO BHIIIE, YeM B XBoe e, B 1,8 pasa.

Opransl OO MOUTECKa — MAJIMHBI, PSIOMHBI U KPYIIHHBI — TaKoKe pas-
mmganucek mo comepxannto Cs-137. Tak, comepxkanne CS-137 B BeTBsIX U
JUCTBAX MalMHBI cocTaBisio 1249 Bx/kr, a y psOunsl — 579 Br/kr, T. €.
pasHuua cocrasisia 2,16 pasa.

B pacrurensHOCTH KHMBOTO HAIlOYBEHHOTO IOKPOBA, (OpMHUpYIOIIEH
HWKHUM SIpyC 1I€HO3a, COIVIACHO JINTEPATypHBIM CBEJEHUSAM, XapaKTEPHO
camoe Bbicokoe cozepkanue u KIT Cs-137 (1). B Gepesnsike KuCIMYHOM B
JKMBOM HAINO4YBCHHOM IIOKPOBE TAKKEC OTU IMOKA3aTCJIN 6IJIJ'II/I BBIIIC, YCM B
IPYTAX KOMIOHEHTaX. MaKCHMaJ bHBIM HAKOIUICHHEM XapaKTEPH30BAJICS
nanopotHuk — 10014 Bx/kr, maitauk — 2422 Br/kr, Mox — 1519 Bx/kr u
ocoka — 1423. B mucTeaxX U cTebnsax depHUKH coiepikaiock 320 bx/kr Cs-
137. Takas 4epHHKa MOXXET HCIOJIB30BaThCSI KaK JICKApPCTBEHHOE CHIPHE,
Tak Kak He mpeBblmaeT gonyctumoe coaepkanue (PY=370 bx/kr). Mox
HE MOXET IIO/JICKATh MCIIOJIb30BAHUIO, TaK KaK coJepaHue ne3usi-137 B
JTAHHOM BHJI€ NpeBbIlaeT gonycrumoe 3HaueHue (PAY-99=1480 bk/kr).

Mo pe3ynbraTaM HCCIIETOBaHUIT MOXKHO CAEJIATH CIEAYIOIINE BHIBOABI:

1. Tlo makomaenuto CsS-137 KOMIIOHEHTBI JISCHOTO IIEHO3a Oepe3HsKa
KHCIIMYHOTO 00pa3yloT yOBIBAIOIIUI PSA: pACTEHHs )KUBOTO HAIIOYBEHHOTO
MOKPOBA — MOJPOCT — MOJUIECOK — JAEPEBbsI OCHOBHOTO SIpyca.

2. Comeprxanue Cs-137 B mpeBecune Oepesbl B 2,9 pa3 HUXKE, YeM B ape-
BECUHE OCHHBI.

3. IpeBecuny Oepe3bl M OCHHBI MOYKHO HCIIONIB30BaTh 0€3 OrpaHIMYCHHUS
B Ka4ECTBE CTPOUTEIHHOTO, TEXHIIECKOTO M TOIUTHBHOTO CHIPBSI.

4. Cpemy pacTUTEIBHOCTH KUBOTO HATIOYBCHHOTO TOKPOBAa MaKCUMAIIb-
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HBIM cozepkanueM Cs-137 xapakTepH30BaJIMCh TAIOPOTHUK, MAHHHUK, MOX
U OCOKa.

5. B nmmcThax u ctebmsx depHuku coaepxanock 320 bx/kr Cs-137, T. e.
OHa MOKET HCTIOIb30BAThCS KaK JIEKAPCTBEHHOE CHIPBE.
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PACTUTEJIBHOE CBIPBE
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Beenenne. MupoBast ecrecTBeHHasi (pjopa pacrojaraeT OOJNbIINM pe-
3€pBOM I10JIE3HBIX PACTEHUM, CpeAM KOTOPBIX 3HAUUTEIIbHBIN YAEIbHBIN BEC
3aHMMAIOT JIEKAPCTBEHHBIE. B pa3BUTBIX cTpaHax MHpa, HECMOTPS Ha BBICO-
KU ypOBEHb NPOMBIIIEHHOTO IIPOU3BOJCTBA CUHTETUUECKUX JIEKAPCTBEH-
HBIX CPEJICTB, B IIOCJIEIHUE I'OJIbl 3aMETHO BO3pPACTAET CIPOC Ha JEKapCTBa
TPUPOAHOTO mpoucxoxaeHus [6, 7]. Tlouck coeauHeHHiA ¢ BBHICOKOM (ap-
MaKOJIOTHYECKOW aKTUBHOCTBIO M pa3paboTKa HAa MX OCHOBE HOBBIX JIEKap-
CTBEHHBIX IperapaToB — OJHA W3 HauOoJiee BaXKHBIX 3a7ad COBPEMEHHOU
9KCIIEpUMEHTaNIbHOM (hapmakosioruu u Qapmanuu. [Ipenaparsl pacTUTeIb-
HOTO TIPOMCXOKIECHUS 001aJaloT Majlod TOKCHUYHOCTHIO, IIUPOKUM CIIEK-
TPOM JIeHCTBUS, OOJNBIINM JHANIA30HOM JICYCOHBIX CBOWCTB, XOpOIIEH Te-
PEHOCHUMOCTBIO B TepaneBTHYecKUX no3ax. IIpu paruoHansHOM cOYeTaHHU
JICKapCTBEHHBIX PACTCHUH UX TepaneBTUUECKHE BO3MOKHOCTHU PACIIUPSIOT-
ca. Kpome Toro, ucnoinbe3ysi pa3ivdHble JIEKAPCTBEHHBIE BEIIECTBA PaCTHU-
TEJIBHOTO NPOUCXOXKIECHUS B KOMIUIEKCHOM IIpEnapaTe, MOKHO JOCTUTHYTh
nporHosupyemoro ¢apmakonoruueckoro 3ddexra [6, 7].
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IlepcieKTHBHBIM HCTOYHHKOM (DUTOTpENapaToB CUMUTAIOTCS JIEKap-
CTBEHHBIE PACTEHMsA, COAEprKallue (IaBOHOMABL. OTH BEIIECTBA, B CHILY
IIAPOKOTO PACHPOCTPAHEHUSI B PACTCHHUSAX M OOJIBIIOTO CTPYKTYPHOTO pas-
HOOOpa3us, B HACTOSIIEE BPEMS HAXOAATCS B ICHTPE BHUMAHMUS HCCIIEI0BA-
Tenieit B obaacTu (hapMakorHO3MHM MHPOBOW (hapManeBTHYECKOH HayKu [6,
7].

O/HUM M3 JIEKAPCTBEHHBIX PACTECHHH, SIBIISIOIIUXCS HCTOYHUKOM CO3/a-
HUSI BBICOKOO()(DEKTHBHBIX JICKAPCTBEHHBIX CPEICTB, COAEpKalux (IaBo-
HOWJIBI, SABJIIETCS MIdkMa oObikHOBeHHas (Tanacetum vulgare L.). 91o muO-
rOJIETHEE TPaBSHUCTOE pacTeHHE U3 ceMelcTBa AcTpoBble (Asteraceae).
[IBerer B mronme-ceHtsiope. PacmpocTpaHeHa B 30HE JiecocTeNell M JIECOB
esporneiickoit wactu CHI. B bBemapycum mmkma OOBIKHOBEHHasl 9acTo
BCTPEYAETCs] M0 BCEH TEPPUTOPHH: Y IOPOT, Ha IPHIOPOKHBIX HACHIIIAX,
MYCTHIPSAX, COPHBIX MecTax [1, 2, 3, 4].

B kauecTBe NEKapCTBEHHOTO PACTUTEIBHOTO CPENCTBA 3arOTaBIMBAIOT
couBeTnst MIKMBL. VX coOmuparoT B Havyase IBETEHHUs C OOIINM IIBETOHOCOM
IuHON He Gosiee 4 cM [1, 5]. DT0 MOTYT OBITh KaK 4acTH CIIOKHOTO IIUT-
KOBHJJHOTO COLIBETHSI, TaK U OTJIEJIbHbIC [[BETOYHBIE KOP3UHKH THAMETPOM
5-8 MM monymapoBuaHOW (GOpMBI ¢ BAaBieHHO# cepenuHoi. KopsuHku
COCTOSIT M3 MEJIKHX TPYOYaThIX JKEJITHIX LBETKOB: KPAaeBBIX — MECTHYHBIX,
CpPEeIMHHBIX — 000emobIX. L[BeTonoke cierka BBIIYKIIOE, TOJIOE, HEMOoJIoe,
OKpPYXEHO OOBEpTKOH M3 UYEepeNHTYATO-PACHOIOKEHHBIX JIAHLIETHBIX JIH-
CTOYKOB. [[BeTOHOCHI GOpO31UaTHIe, TONbIe, peXe CIadooMmyIIeHHbIe. 3amax
cBoeoOpasusiii [1, 2, 5].

B mBerouHbIX KOp3MHKax cojepkarcsi okoio 2 % s3dupHOro macnia
(TylioH, u30TYyiioH, KamdeH, kamdopa, GOpHEON, NHUHEH), (IABOHOHMIHBIE
coennHeHus, (GpeHoNIKapOOHOBBIE KHMCIIOTHL, TOpe4H (TaHAaLETHH), TyOHIb-
HbIE BEIIECTBA, KAPOTHUHOUBI, TEPIICHOUIBI, CTEPOUIBI, YIIIeBO bl [1, 4, 5].
OaBOHOUIHBIE COSAMHEHUS MIDKMBI TIPEJCTABICHBI AIUTCHUHOM, aKalle-
THHOM, JIIOTCONIMHOM, LUHAPO3UIOM, YNATHIHHOM, SIIEUIUHOM, SIIECO3H-
JITHOM.

ITixkma OOBIKHOBEHHAs! MCHOJIB3YETCS B MEAWIMHE B KIMHUYECKON
MPaKTUKE KaK MPOTHUBOTIHMCTHOE, KETYETOHHOE, CIa3MOJIUTHYECKOE, Bf-
Kymee cpeactBo. [Ipenaparsl MHKMBI HOBBIIAIOT AMINETHT, KUCIOTHOCTh
JKEIIYZIOUHOTO COKa, yJIy4YlIaloT IepeBapHBaHUE IIHIIM, MOJOKUTEIBHO
BIIMSIIOT HAa OOMEHHbIE (DYHKLMH NEYEHHU, OKAa3bIBAIOT OAaKTEPHLIUIHOE JIeH-
cTBHE. B KauecTBe KeIUEroHHBIX CPECTB Mpenaparhl MMKMBbI UCTIOIB3YIOT
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IIPH XOJCIMCTUTAX, XOJAHTUTAaX, METEOpU3ME, JHTEpOKoIuTax. [Ipu ucciue-
JIOBAaHUU JTUYPETUYCCKON aKTHMBHOCTH BOJHBIX W3BJICUCHHUI W HACTOCK U3
I[BETKOB TIKMBI OOBIKHOBEHHOW YCTAHOBIIEHO, YTO TpemapaTtsl 00JafatoT
OBICTPBIM pPa3BUTHEM IUYpPETHIECKOTO 3(deKra W ATUTETHHBIM €ro Iei-
crBueM [1, 3].

HacToii 1iBeTKOB MIMKMBI yCHIIMBAET aMIUTUTYLY CEpICYHBIX COKpalle-
HUH, 3aMeJIET pUTM cepaua. B HaponHO MeauIMHE HACTOW NPUMEHSIOT
IUTA JICYCHWS HEBPO30B, JSIIIENICHH, 3a00JIeBaHUI IBIXaTeIbHBIX MYTEH,
roJioBHoM 00u. Taxxke mmxkMa 00J1ajaeT MHCEKTHIIMIHEIM CBONMCTBAMH, €€
HCTIONB3YIOT MPOTHB MOJTH, KJIOTOB, 610X u MyX [1, 4, 5].

3axurouenne. B BeTepuHApUU IIBETKH MUKMBI MPUMCHSIOT BHYTPH B
BHUJIC HACTOS, MOPOIIKA M SKCTPAKTA IPU MMaPa3HTO3aX KUBOTHBIX. DKCTPAKT
LBETKOB 00JIaIa€T XOPOIINM aHTUTCIIbMUHTHBIM CBOMCTBOM IPH aCKaPHUIIO-
3aX, CTPOHTHIISATO3aX KEIYJOYHO-KUIICYHOTO TPAKTa JIOMAACH, KPYIHOTO
poraroro ckotra m cobak. HapyXHO pacTeHHe NMPUMEHSIOT VIS JICYCHUS
THOWHBIX 5I3B, paH, Y€COTKH [2, 5].

[Tmxma OOBIKHOBEHHAS SIOBHTA IS JKMBOTHBIX, MpPHU TOCTAHWHA B
OOJIBIIMX KOJUYECTBAX BBI3BIBACT Y HUX OTpaBiieHHe (00YCIOBICHO COJEp-
JKaHUEeM TyHOHa).
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9KOJIO'NYECKHUE ACHHEKTbI CEMSIH JIIOIIMHA

Teoporos E. A., ctynent

Hayunwuii pyxogooumens — Kosaneea H. B., kauo. c.-x. Hayk, OoyeHm
YO «benopycckas rocyapcTBEHHAs CEIbCKOX03SHCTBEHHAS aKaaeMUs»,
r. lopku, Pecriyonka benapychb

Brenenne. OcHoBHas 3a7aya, CTOSIIIAs Mepes] CEIbCKUM X03IHCTBOM, —
obecrieueHre HaceJEeHUsl CTPaHbl OWOJOTMYECKH LEHHBIMH MPOIAYKTaMHU
MUTaHUs, COATAHCUPOBAHHBIMHU 110 COJICPKAHUIO B HUX OCJIKOB, YIJICBOJIOB,
KHUPOB, BUTAMHHOB M MUHEPAIBHBIX 3JIEMEHTOB, a TaK)X€ IPOHM3BOJICTBO
BBICOKOKaUECTBEHHBIX KOPMOB JUIsl ’KMBOTHOBOJICTBA. Pemrenue mpoOiemsl
CTaOMIBHOTO OOECIeUYeHHs >KUBOTHOBOACTBA IIOJHOLCHHBIM KOPMOBBIM
0eIKOM COOCTBEHHOTO MPOM3BOACTBA SBJISACTCS IPUOPUTETHBIM. [ moiy-
YEHUsT OJHOTO KWIOTpaMMa >KMBOTHOTO Oelka TpeOyeTcst MpOHM3BECTH B
Kopmax 7-8 kr pactutenpHoro Oemka [1]. ITo 300TexHHYECKMM HOpMaM
ONTHUMAJIBHOE CcofiepKaHue Oenka B 1 KOpMOBOH eIMHHIIE JOJDKHO COCTaB-
nath 105-110 r [3]. [Io maHHBIM MUHHUCTEPCTBA CEIBCKOTO XO3SIMCTBA B
HacTosIIee BpeMs B KaKJ0H KOpMOBOH enuHuIe Hepocraetr 15-20 r Genka.
s cokparieHust AeUIIMTa IPOTEHHA CIIEAYET YBEIUYUTE 00 000OBBIX
1 6060B0-371aKOBBIX cMecer 110 46—60 % B CTpyKType MOCEBHBIX ILIOIIANCH
OJTHOJICTHUX TPaB, YTO IO3BOJIUT MOBBICUTH COJIEP)KaHHE POTEHHA B CyXOM
BewecTBe B cpeaHeM ¢ 10—11 mo 13-14 % [1]. Takoe yBenuueHue KOHUEH-
TPAIMH CBIPOTO NMPOTENHA B CYXOM BEIECTBE TPAB BO3MOXKHO IPH YCIOBUH
yOOpKH MX B ONTUMAJIbHBIC CPOKH: MHOTOJICTHUX 000O0BBIX — B (pa3y OyTo-
HHU3alMK — Havyajla [BETEHUs], 371aKOBBIX — B (ha3y BbIX0/a B TPyOKy — Ha4a-
JIa KOJIOIICHHUS; OJJHOJIETHUX 0000BO-3JIaKOBBIX TpaBOCMecel — B (ha3y Boc-
KOBOW CIIETIOCTH 3€pHAa B OJHOM-IBYX HIKHHX gpycax 0000B, 3J1aKOBOTO
KOMIIOHEHTa — B MOJIOUHO-BOCKOBOH CIENIOCTH. B OTHOIICHHMH BBICOKOTO
BBIXOZ1a O€JNKa ¢ eIUHHMIBI IUIOMAAN Haubosiee LEHHBIMU SIBISIOTCS COf,
ropox, KopMoBbIe 0600bI, MoNMMHEL. OHU HE TPEeOYIOT BHICOKHX JI03 MHUHE-
paIbHOTO a30Ta, a MOJ JIFOMH BHOCHTH a30THBIC YJOOPEHUSI HE PEKOMEH-
nyeres [2].

Ananu3 nagopmanun. B cemenax monuHa conepxutcs 34—-45 % Oen-
ka, npuueM 40-45 % Gernka JIIONMHA COCTABISIOT aMHUHOKHCIIOTHI, KOTOpPBIE
o0ecrieunBarT eMy BBICOKYIO OHMOJIOTHUECKYIO LIeHHOCTb. [1o copeprkaHutio
pactuTenpHOro Oenka 1 11 ceMsH JIIonrHa paBHOLEHeH 4,8 11 3epHa sTuMeHs,
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5,8 11 oBca, 5,9 KyKypy3bl cOOTBETCTBEHHO [4]. OCOOYI0 3HAYMMOCTH KOp-
MOBBIE KYJIbTYpbl HIMEIOT B COXPAaHEHHH U MOBBIIIEHUH TUI0JIOPOANS ITOYBHI,
cpemoodpasyromiasi poiab KOTOPBIX OMPEASISIETCS, IPEKIE BCEr0, BRICOKUM
YAETHHBIM BECOM HMX B CTPYKTYpPE 3€MJICTIONB30BaHMS, IOCTYIUIEHHEM B
MOYBY OOJBIIOTO KOJMYECTBA PACTHTEIBHBIX OCTATKOB, 00OTAIICHNEM TI0Y-
BBl OMOJIOTHYECKUM a30TOM 3a CUET BO3JENBIBAHUS OOOOBBIX KYIBTYp, 3a-
LIUTOM MOYB OT 3PO3UU U OXpPaHOW OKpy»Karouleil cpensl. Tak, JONUH y3-
KOJINCTHBII OTHOCHTENHHO XOJOJOCTOMKAas ¥ BIATONIOOMBAs KyJIbTYpa,
MUPUTCA C KUCJIBIMU MMOYBAMU U MOXKET MPOU3PACTaTh HAa BCEX THUIIAX IOYB,
3a UCKIIIOUCHUCM TSKEJIbIX CYTJIMHOK, SBJISACTCA Ba)KHEHIIIEH CeIbCKOXO-
3IUCTBEHHOM KyJIbTYypOH, HakarumBarouieid B mouse g0 200 xr u Oojee
Oouonoruyeckoro azora Ha 1 ra. [I. H. [IpSHUIIHMKOB yKa3bIBall, 4YTO WC-
MOJIb30BaHUE 0OOOBBIX PACTCHHIA, OCOOCHHO JIFOMMHA, SBISCTCS OJHUM U3
BaKHEMIIMX MyTell MOBBILIEHUS IIOAOPOAMS MOUYBBlL. Ero KopHeBas cucre-
Ma CTI0COOHa IEPEBOIUTH TPYAHOPACTBOPUMBIE TPeX3aMelleHHbIE (ochaTh
B JISTKOYCBOSIEMBIC pacTeHUAMH QOpPMBI (HOCPOPHBIX COCTUHEHUH, a TaKKe
TPYAHOAOCTYIHEIE (DOPMBI KaJHst B O0Jiee TOCTYIHEIE T pacTeHul [3].

B ycIIOBHSIX SKOJOTH3AIMH CEIhCKOTO XO3SHCTBAa CYIIECTBECHHBIM pe-
3epBOM IPOU3BOJICTBA PACTHTEIBHOTO OEKa M MOCTYIUICHHUS B TIOYBY Opra-
HUYECKOTO BEIIECTBA SIBJISIOTCS CMEIIAHHBIE ITIOCEBBI 3ePHOOO0OOBBIX CO
3JIaKOBBIMHU 3€pHO¢)ypa)KHI)IMI/I KYyJIbTypaMH, KOTOPBIC IMO3BOJIAIOT ITOJIYy4YaTh
ypoKau BBIIIE CPEIHEB3BEIICHHOTO IIOKa3aTels OJHOBHIOBBIX IIOCEBOB.
ITosToMy KOHCTpyHpOBaHME ¥ WCIOJB30BaHHE CMEMIAHHBIX 0000BO-
37IaKOBBIX arpoLIEHO30B IS TPOU3BOJCTBA OHMOJOTMYECKH IMOJHOLECHHBIX
KOPMOB M M3y4YCHHE TOH HAyYHOH HpPOOJIEMBI B yCIOBHAX COBPEMEHHOTO
CEJIbCKOXO03SHCTBEHHOT'O IPOU3BOJICTBA SBISICTCS aKTYAIbHBIM.

OpHako Hapsily C BBICOKMM COJIEp)KaHMEM Oellka B CeMEHax JIIOIHMHA
MPUCYTCTBYIOT BTOPHYHBIE METa0OJINTHI — AJIKAIIOHUIBI, OTPULATENLHO BIIH-
SIOIIME HAa OPTraHOJICNTHYECKHE ITOKA3aTeNd, YTO HECKOJBKO CIIEPKHUBAET
npuMeHeHne jronuHa. CorfiacHo JIMTEpPaTypHBIM JTaHHBIM, MOYKHO CHHU3HTh
KOJIMYECTBO aHTHIHMTATEIbHBIX BEILIECTB IPEIBAPUTEILHON 00pabOTKON
ceMsiH: 3amauuBaHueM rpu temmepatype 17-20 °C, kuns4eHreM B pacTBO-
pe noBapeHHOU conu U ap. [1, 3]. Ankamoumsl — 0cobas rpymma Ipupo-
HBIX, OMOJIOTHYECKH aKTUBHBIX OPTaHHYECKHUX BEHIECTB BTOPHIHOTO OOMe-
Ha TPEUMYIIECTBEHHO DPACTUTEIHHOTO IPOMCXOKICHUS, COAEpKAIluX B
cBOEH cTpykType a3oT. Kak mpaBuio, comepikaHue ankajJOuAOB B PACTCHH-
SIX HEBEJIMKO. AJKATOWIBl 00JIANAl0T IMEJIOYHBIMHA CBOWCTBAMH, COCITUHS-
I0TCS C KHCJIOTaMH ¢ 00pa3oBaHUEM coilell. B pacTeHHsX MpHCYTCTBYIOT B
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BHJIE COJICH MUHEpaTbHBIX KUCIIOT, a Yalie KapOOHOBBIX KUCIIOT (SI0JI0YHOM,
IIaBEJICBOH, YKCYCHOHM, JIMMOHHOW). BONBIIMHCTBO anKaJOWIOB HMEIOT
ropbKHid BKyC. OCHOBOW CTPOEHHS aNKaJOWIHBIX MOJEKYIN SBISIFOTCS TeTe-
POLMKIIBI — siIpa MUPPONHANHA, TUPUANHA, UMHIa30/a, TIyprHa U 1ap. [2].
Lenbto qaHHOM PabOTHI SBHIOCH UCCICIOBAHNE METOIOJIOTHH ONPEACICHUS
U CHIDKCHUS AJIKAJIOUHOCTU CEMSIH JIFOTIUHA Y3KOJIHUCTHOTO.

O0beKTHI 1 MeTOAbI HcciienoBanus. M3sectHo 6onee 200 BUIOB JTrO-
MUHA, OJTHAKO JJIS IeNieci MUIIeBON repepadaThIBarOIICH MPOMBIIIICHHOCTH
HCHOJIB3YETCA TOJIBKO TPpU OAHOJICTHUX BUJA JIIONIMHA, CPECAN KOTOPLIX JIIO-
nuH y3konuctHb (L. angustifolius) [1]. Y3komucTHbIl JronuH cpean
KPYITHOCEMSTHHBIX BHJIOB CaMBIH CKOPOCIIENBII, YTO TO3BOJISAET HCIOJB30-
BaTh €r0 KYJIBTYPY B OoJiee CeBEpHBIX pailoHAX HAIIeH CTpaHBI.

AHanu3 TUTepaTypHBIX NCTOYHUKOB MOKA3all, YTO U CHIDKCHHS alKa-
JIOUTHOCTH CEMSH HCIIONB3YIOT Pa3lIMYHBIC PEKAMBI 00pabOTKH, U3 KOTO-
pPBIX HaMU OBLUTH BBIOpaHBI aBTOKJIABHPOBAHWE, BapKa MPH aTMOC(HEPHOM
nmaBieHUN u oOpaborka B moie TokoB CBUY. DddexTuBHOCTE 00pabOTKH
OIICHUBAJIM TI0 CTCIICHHU CHIDKCHHS KOJIMYCCTBEHHOI'O COACPIKAHMSI aJIKao-
HJIOB.

ITo pacmpocTpaHEHHIO ¥ KOJHMYECTBEHHOMY COCPIKaHUIO aJIKaJIOUIOB B
paCTEeHHUSIX JIIOMKMHA OCHOBHBIMH sBJSFOTCS JromuHUH (CoH19ON), mroma-
HuH (Cy5H4ONy), cmapreun (CyisHyeNy), amryctudomun (Ci4H2,0ON,) u
rugpokcumonani (CisHy00,N5). HexoTophie ankamonpl, COAepIKaIInecst
B JIIONIMHE, BCTPEUAIOTCS B PACTCHUAX APYTHX OOTAHHYECKHUX POIOB CeMeii-
cTBa 000OBBIX, a OTHCIBHBIC ANKAJIOWABI OOHAPY)KEHBI B PACTCHHUAX, TPH-
HQJISKAIINUX K IpYyruM OoTaHWYecKuM cemeiricTBaM. CorjlacHO KitacCH(H-
kanuu OpexoBa, aTKaJOMABl JIOMMHA OTHOCSATCS K TPYIIE aIKalOWIOB,
SIBIISIIOIIMXCST TIPOM3BOAHBIME TUmepunnHa [2]. Bee ankamonpmsl mrommHa
HUMECIOT TOPBKHI BKyC. UeM OOJIbIlle alKalOUI0B B PACTCHUSIX, TEM OOJIBIIE
B HUX ropeun. Kak W Jpyrue, ajakaloOWbl JIFONMHA TPOSBISIIOT CBOMCTBA
OCHOBAaHHHU, 4TO OOYCJIOBJICHO aTOMaMU a30Ta, BXOISIIUMH B COCTaB HX
MoJieKyJibl. Kak OCHOBaHUMS, ajKaJIOW/bl JFOIMHA XOPOIIO PACTBOPUMEI BO
MHOTHX OPTaHUYECKUX PACTBOPHUTEIISX, HAIPUMED, B XJIOpodopme U ddupe,
¢ kuciaoTamu 00pa3yrT conu. CoNu ajKaloOW0B PACTBOPSIIOTCS B BOJEC U
IUIOXO PACTBOPSIOTCS B OPraHUYECKHX PacTBOpHUTEIsIX. [losTOMy Tpm BBI-
00ope METOIOB M3BJIICUCHHS ANKAJOWIOB M3 PACTUTEIBHOTO CHIPbS YYHTHI-
BalOT 3TH OCOOCHHOCTH. AJIKAJIOWIBI JIFOTIMHA SAOBHTHI JUIA YEJIOBEKa M
KUBOTHBIX. He3HaUNTEIbHOE WX KOJMYECTBO HE OKA3bIBACT BPEIHOTO IEH-
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CTBHSI Ha OPraHM3M, OOJBLIME K€ J03bI BBHI3BIBAIOT 3a00JIEBAHUS U JlaXKe
cMepTb. B CBsI3M ¢ ATUM HEOOXOANMO MPOBEPSATH COJEPKAHUE ATKAIOHUIIOB
B CEMEHaX JIONHMHA, WCIIOIb3yEMbIX B TEXHOJIOTHH IOJyYCHHS MHUILEBOTO
Oenka. Hexoropsle n3 anmkanonmoB, HapuMmep, mpaBoBpamiatomas (Gopma
craprerHa (MAXUKapIHH, TSPMOICHH, TEKCAIONUH U 1p.), & TAKXKE pa3ind-
HBIE TPOW3BOJHBIC JIONMHMHA (N-aMHHOOCH3OWJUTIONMHUH, Ha3bIBACMBIN
JIONIMKAWHOM, HOIMCTOBOJOPOAHASI CONb CHIAPTEMHA H Jp.), 00IamaroT
(hapMaKoIOTHYECKUMH CBOWCTBAMH M IPUMEHSIOTCS B JIeueOHbIX 1eisix. Ha
KOHLIEHTPALMIO aJIKAJIOUIOB BIMSIOT CE30HHBIE KOJIeOaHusl, HeOIaronpusT-
HBbIE BO3JIEMCTBUS Ha ypOXKailHOCTh CIIOCOOCTBYIOT YBEIHUEHHIO aJIKAJIOUA-
Hoctu. KonmdecTBO ankajaonsoB HEOAMHAKOBO B Pa3HBIX YaCTSIX OPraHoOB
pacTeHusi, HallpUMep, BO BHYTPEHHEH 4acTH CEeMSA0NU COJIEpXKaHHUE alKa-
JIOUJIOB MEHBIIE, YEM B HApYKHOU. B pe3ynbTare ceseKkuuyu COpToB JIIONU-
Ha U CTPOTOT0 KOHTPOJS COJEpXKaHMSA aJKAJOUAOB B PACTEHUSAX JIIONHMHA
OBUTH BEIBeIEHBI copTa, comepxamie meHee 0,02 % stux BemectB. Co-
TJIACHO JaHHBIM Bcepoccniickoro Hay4HO-MCCIE0BATENbCKOTO HHCTUTYTA
JronuHA [2], pa3nudHble COPTa B 3aBHCHMOCTH OT COICPIKAHUS aTKaIOUI0B
B CEMEHAX MMEIOT pa3JInuHOEe HAa3HAYCHHE.

BeiBoa. Takum oOpa3om, Hambosee 3(hHEeKTUBHONW AN CHUKEHUS CO-
JIepKaHHUS aJKaJIOUI0B MOXKHO CUMTaTh 00paboTKy B mone TokoB CBY.
Takas 06paboTka B I1eJIOM HO3BOJMJIA YMEHBIIUThH COJEPKaHHUE AJKAIOH-
JI0B Ha 66 %. Ba’kHO OTMETHTH, 4TO TemyIoBasi 00paboTKa C IEeNbI0 CHHUXKE-
HUS aJIKaJIOWTHOCTH IieJiecoo0pa3Ha TOJBKO B TeX CIIydasx, KOTJla ypOBEHb
COJIEpXKaHMS 3THUX BTOPUYHBIX BEIIECTB B 3€pHE BHIIME (DU3MOIOTHIECKU
JOTyCTHMON HOpMBI [2, 3]. DTO maeT BO3MOXHOCTH CHETaTh BBIBOA, YTO
JUIsl 3epHa MaJIOAJIKAJIOMIHBIX U ITUILIEBBIX CJIAJKUX COPTOB JIIOITMHA HE 00s1-
3aTeNIbHO MCIOJIb30BAHUE TEXHOJOTMYECKMX IIPHEMOB, HAaIpPaBIEHHBIX
TOJIbKO Ha CHW)KEHHE aJIKaJIOUHOCTH.
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HNCIIOJIb30OBAHUE AKPHJIOBOI'O U CWIIMKOHOBOI'O
HNJIEHKOOBPA3OBATEJIEN JJI51 PASPABOTKU PELENITYP
BOJHO-AUCIIEPCUOHHBIX 3KOJOTI'MYHbIX ®ACAAHBIX
KPACOK

Typ A. B., cTtynenr

Hayunwiii pyxosooumens — Typ 3. A., kano. mex. nayx, ooyenm

YO «bpecTtckuii TOCy1apCTBEHHBIA TEXHUISCKUH YHUBEPCUTETY,

r. bpect, Pecriy6nmka benapychb

BBenenne. OCHOBHBIM HalpaBICHHUEM PA3BUTHS COBPEMEHHOTO CTPOU-
TEIbCTBA SABJICTCS MOBBIIIEHNE TEXHOJIOIMYHOCTH M KaueCTBa BHOBb BO3-
BOJMMBIX O0BEKTOB. B CBS3M ¢ KpaitHe HEOIarompUATHON IKOJIOTHYECKOMN
cuTyarmel Bce OoJplee 3HaUYCHHUE I OKpackh (pacamgoB 3MaHUNA pHOOpe-
TaloT BojaHO-nucnepcuoHHble (BJl) makokpacounsle Matepuainsl (JIKM),
MIPOU3BOJICTBO U MPUMEHEHUE KOTOPHIX HE CBSI3aHO C MCIOJIb30BaHUEM TOK-
CHUYHBIX M MOXapOONAaCHBIX OPraHMUYeCKUX BemecTB. K X OCHOBHBIM Ipe-
MMYILECTBAaM OTHOCSITCS HU3Kasi TOKCHYHOCTh, OBICTPOE BBICHIXaHHE, BO3-
MOXXHOCTb OKpallMBaTh BJIAKHBIC MOBEPXHOCTU U MNPOBOJAUTH OKPACOYHBLIC
paboThI IPU MOBBIIIEHHOH BIAXXHOCTU BO3/yXa.

Bcee JIKM, mpenHa3HaueHHBIC IS OTACIKH (acagoB, OTHOCIATCS K 3a-
IIATHO-AEKOPATUBHBIM MOKPHITHAM. OHU HE TOJBKO JOJDKHBI COOTBETCTBO-
BaTh COBPEMEHHBIM CTaHAAPTaM IO LBETY, CTPYKType, OJecKy, HO U OBITh
aTMOC(HEPOCTONKIMH, YCTOWYMBBIMH K Pa3IMIHOTO POJA 3arpsS3HEHHSM,
BBIIEP)KUBATE OTIPE/ICIICHHBIE MEXaHWYECKHE HATrPy3KH, OBITH 3KOJIOTHYEC-
CKH 0€30TaCHBIMH, TOJITOBEYHBIMH M PEMOHTOIPUT OAHBIMH.

ITpn pazpabotke HOBBIX JIKM cremyer pyKOBOJICTBOBATHCSI TE€M, YTO
Kpacka M OKpallrBaeMas NOBEPXHOCTb C TOUKHU 3peHHsT (PU3MUECKUX U XH-
MHUYECKHX CBOMNCTB JOJIZKHBI 6I)ITI) COBMCECTHUMBI APYyTr C APYTOM. H.]'lﬂ Kax-
Joro (acagHOro CTPOMTENILHOTO Marepuajia TpeOyeTcsi COOTBETCTBYIOLIAs
kpacka. Ecnu, HanmpuMep, Ha JBINIANTYI0 HITYKAaTYpKy HAHECTH KpacKy ¢
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HU3KOI MaponpoOHUIIaeMOCThIO, TO BHYTPH MaTepUaia, He UMesl BO3MOXKHO-
CTH MCHapsThCs, Oy/leT HaKAIUIMBATHCS Bjara, YTo B KOHEYHOM CYUETe IpH-
BEIET HE TOJBKO K OBICTPOMY OTCIOEHHIO KPAacKW, HO M Pa3pyLICHHIO Ca-
MO OCHOBBI.

Boma B Buie aTMocdepHBIX 0CaaKoB (KareabHas Biara) U BOISHBIC IIa-
PBI SABISIOTCS OCHOBHBIMH (DAKTOpPAMH, NPHUBOSIIUMH K Pa3pyLICHHUIO Ja-
kokpacounsix mokpertuit (JIKII). KanensHas Biara moctynaet BHyTph KOH-
CTPYKLIMH B OCHOBHOM IIPH BBIMAACHUH aTMOC(HEPHBIX OCAIKOB, a TAKKe
yepe3 LOKONb M KPOBIIO 3[aHUS IPU HEJOCTAaTOYHOM THAPOU3ONALUU U
HapyUIEHUM JECUCTBYIOLICH CUCTEMBI BOAOCTOKOB. BonsgHOH nap B nomMele-
HUSIX MMEET OMOTEHHOE MPOUCXOKACHUE THO0 00pasyeTcs mpu padboTe Obi-
TOBOT'O U IMPOMBIIIJIEHHOT0 000pyJOBAaHUS; OH MPOHHUKAET BHYTPh CTEH, I'/ie
MOJKET KOHJECHCHUPOBAThCA B XOJOAHOE BpeMs roja. IloBBIIIEHHas BiIax-
HOCTb CTEH YBEJIMYMBAET MIOTEPH Teljia 3UMOMH, CIIOCOOCTBYET pOCTY BOJO-
pocneii (Ha dacame 3maHMs), TPpHOOB U TUleCeHH (BHYTpHU 3MaHusA). L{ukiu-
YEeCKOE 3aMep3aHKe BOJBI B KAIMIUIAPAX HCKYCCTBEHHOTO KaMEHHOTO MaTe-
pHuana (3aMopaXMBaHHE-OTTAUBAHUE) IPUBOJUT K IOSBICHUIO BHYTPEHHUX
HaTPSDKCHUH, CHIDKEHUIO TIPOYHOCTH U 00pa30BaHUIO TperuH [1].

Kak cienctBue, omanM 3 ocHOBHBIX TpeboBauuil k JIKII sBisetcs mo-
cTaToYHasl MPOHUIIAEMOCTh JIJIs TapoB Bojbl. Bmecte ¢ Tem dacamgnoe JIKIT
JIOJDKHO MPEeIOTBpAIlaTh MONAJaHue KaledbHOI BiIard BHYTPb HPHU aTMO-
c(hepHBIX 0caKax, TO eCTh 00JagaTh THAPOGOOHEIME CBOIicTBaMU [2].

®oroxumnyeckoe crapeHue JIKII BbI3bIBaE€T COJHEYHOE H3IydYECHHE.
HarpeB dacana 3qanust 3a c4€T COTHEYHOTO M3JIyYCHUS] HHTEHCU(HUIUPYET
HCTIApeHHUE BOJBI U3 KOHCTPYKIWH, 3HAYUTEIHHO YBEIMYNBAS HATPY3Ky Ha
JIKTI. Bo3zpneiictBue ynprpaduoneroBoro nznydenus Ha JIKIT ckaspiBaetcs
Ha 1oTepe Macchl (MeJeHHUE), CHIDKEHUN OJIecKa, ITOBBIILICHUN XPYIKOCTH,
HO HEPBBIMH NPU3HAKAMU CHW)KEHHS aTMOC(HEPOCTONKOCTH SIBISIETCS CHH-
JKCHHE NEePBOHAYANBHBIX I[BETOBBIX XapaKTEPHCTUK, B TOM YUCIIE U3MEHE-
Hue BHemHero Bua u nsera JIKII [3].

B Hacrosimee Bpems mpu pa3paboTKe penenTyp BBICOKOKaUeCTBEHHBIX
(acagHBIX KPacOK NPHMEHSIOT CBETOCTOMKHE, B OCHOBHOM HEOpraHmde-
CKHE MUTMEHTHL. [IbUTb, TPSI3b, KUPOBBIE 3aTPSI3HEHHSI, KUCIOTHBIC JOXKAN
pa3pyIIaloT MUHEPATIbHYIO MOUIOKKY M CO3/AI0T YCIOBHUS [UIS Pa3BUTHA
MHUKpPOOPTaHU3MOB B TPEIIMHAX U HAa TIOBEPXHOCTH (hacagoB, YTO MPUBOJHUT
K OHMONOBpeXIeHNIO KOHCTpyKunu. KadecTBeHHast acamnast Kpacka JOJDK-
Ha cofiep)kaTh cOATaHCHPOBAHHBIM KOMIUIEKC OMOINIOB, 00ecneunBatomInii
Jutenphyto croiikocts JIKII. Mcnons3oBanue coBpeMEHHbIX MIIEHKOOOpa-
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3YIOIINX BEIIECTB MPEMATCTBYET Pa3MATUCHNIO HOKPHITHS P TTOBBIIICHAN
TEMIIEpaTyphl, CHIDKas TaKHM 00pa3oM yAepKaHWE 3arpsisHEHHH Ha I10-
BepxHOCTH (hacanos [4].

HemanoBaxxno, uto0bI (hacagHas kpacka oOpaszoBbBana JIKII ¢ mocra-
TOYHOU TBEPAOCTBIO U CTOMKOCTBIO K UCTUPAHUIO, TaK KaK 3TH IOKa3aTenu
yKa3bIBaIOT Ha CIIOCOOHOCTB TOKPHITUS TPOTUBOCTOSITH BETPOBOH 3PO3HH.

B nanHO# pabore ommcaHa pa3paboTaHHas M ONTUMU3UPOBAHHAS pe-
LENnTypa BOAHO-ANCIIEPCUOHHON (hacaHOW KpacKH Ha OCHOBE KOMOMHHUPO-
BaHHOTrO IIEHKOOOpa3oBatesi: 50%-HOW CTUPONAKPUIOBOW UCTICPCHU
AQHHOHHOT'O THUIIA, TOJIyY€HHON METOJ0M 3MYJIbCHOHHOM COMOIMMEepH3auu
CTHpOJIa ¥ METHJIMETAaKpHiIaTa, W CHJIMKOHOBOW 3MyJbCHH. B kauecTBe
HAIoJIHHUTENeH ObUTM BBIOpPAaHBI MPUPOAHBIH KapOOHAT Kaubous (Mpamop-
HBII TOPOIIOK) pa3lMYHOrO (PPaKIMOHHOTO COCTaBa M MHKPOTAIbK JUIS
noBeimeHust ykpoiucrocTr JIKII, B kauecTBe MUrMEHTa — IUOKCHA THTaHA
PYTHIBHOH (pOPMBI, TIOTyIEHHBII XIOPUIHBIM METOAOM. JIMOKCHI THTaHA
9TOM MapKH OTJIMYAeTCs! MOBBINICHHON OenM3HOW Onaromaps MOBEPXHOCT-
HOW 00paboTKe OKCHIAMH ANIOMHUHUS, KPEMHHS M COCAMHEHHSIMH IMPKO-
HUsSI, a TaK)Xe BBICOKOW YCTOHYMBOCTBIO K (DPOTOOKHCIUTEIBHOU JECTPYK-
uun. Perentypa coepXuT KoMIuieke (hyHKIMOHATIBHBIX 100aBOK: JUCIIEp-
raTop, areHT PeoJIOTHH, KOAIECIIeHT, TApHBIA KOHCEPBAHT, aJbIUIHI, 00ec-
neqnBatomi 6mozanmry JIKII, neHoracutens U Aea’paTop (I yAaleHus
IIEHBI B Macce Kpacku). pH KoMIo3uImu peryampoBaim aMMHaKoM BOJHBIM
TEXHUYECKNM 25%-HOW KOHIEHTpauuu. J{JIsi NOIydeHHs! MOKPBITHA C 3-
(eKTOM cKaThIBaHUs Kareib (3Q(QEKT «10TOCa») B KOMIIO3UIMIO BKIIFOUYCHA
ruapododbmsupytomas  nobaska. OKII paszpaboTanHOro cocraBa paBHO
75 %. OnTHMH3MpOBaHHAs peuenTypa BOJHO-IUCIICPCHOHHOW 3KOJIOTHY-
HOH (pacarHOM Kpacku npuBe/eHa B Tabu. 1.

WcnbiTanns BOJAHO-IUCTIEPCHOHHOW AKOJOTHYHON (hacagHOW Kpackud U
otBepxkacHHOro JIKII mpoBovIM 10 H3BECTHBIM METOIUKAM [S].

Crenenp meperupa (acagiHONH KpacKd ONPEAENSAIN IO TPUHAOMETPY
(mpubopy «Kmmny). TeEpmocts tuiénku JIKII ucnbrteiBanu mpudopom Y-1,
anre3uro K 06TOHHOMY OCHOBAHHIO — METOJIOM OTphIBa [5].

JonosnnaurensHo wucciuenoBanu Boxomnoriomenue JIKII na wHepTHBIX
CTEKJIIHHBIX MOJUI0KKaxX. TONIMHA HAHECEHHOTO «MOKPOT0» €O COCTa-
Buna 150-200 mxm. ITnactunku ¢ orBepxaénusM JIKII nocne 72-gacoBoit
BBIJICP)KKH B CTAH/IAPTHBIX YCIOBHUSX IMOMEINAIN B SKCUKATOP C JAUCTHILIN-
pOBaHHON BOAOI M McHBIThIBaNU Ipu Temmeparype (20+2)°C B TeueHue
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24 4. TInacTMHKH OBUIM TOJHOCTHIO MOTPYXKEHBI B BOJY, MOBEPXHOCTH C
JIKII He xacamuch Ipyr Ipyra U CTCHOK dKcukaTopa. [locne u3BieueHus u3
BOJIbl TUIACTHHKU OCYIIANH (UIBTPOBAIBHON Oymaroil W B3BEIIUBAIH C
touHOCThIO 110 0,001 . Bogonornomenne (W) B mpoImeHTax pacCUUTHIBATIN
CTaHJAPTHBIM METOIIOM [5].

Ta6nuna 1. ONTHMU3NPOBaHHAS PpelleNTYPa BOXHO-IUCIIEPCHOHHOI dacaaHoil KpacKku

H CopepxaHye KOMIIOHEH-
AMMEHOBAHNE KOMIIOHECHTA o
Ta, macc, %

CTHpOITaKpUIOBasl JUCTICPCUS 12,0
CHIIMKOHOBAs dMYJIbCHS 7,0
Tomudocdat HaTpus (yMITIUTEIb BOIBI) 0,2
I'nipoKCHMETHIILIEILTION03a (areHT PEOJIOTHH, 3aTyCTHTEIb) 0,3
Perymsatop pH (aMvMuax BOZHBIA TeXHUUCSCKHUI) 0,05
KoanecueHT (OyTHITHITIMKOIbALICTAT) 0,7
T'uapodobuszarop 1,30
Jucneprarop 04
IleHoracuTelnb Ha OCHOBE CHIIMKOHA 0,2
Jleasparop 0,3
TapHbIil KOHCEpBAHT 0,2
Anbrunup (0no3amuTa IEHKH) 0,2
IlonuyperaHoBBbIii 3aTyCTUTETD 0,15
JIMOKCHI THTaHA 12,0
MukpoTanbk (9 cp.= 2 MKM) 6,0
MuKpoMpaMOpHbIi Topoiok (I cp.=5 MKkM) 20,0
MukpompamopHbli mopomok (D cp.=1,8-1,5 Mxm) 16,0
Bona 23,0

ITaponponumiaemocts JIKII onenuBanu MeToa0M, OCHOBAaHHBIM Ha
OTIpE/IeTICHNH KOJIMYECTBA BOJSHBIX IAapOB, MPOIICANINX B TEUCHUN CYTOK
gepe3 | cM? MOBEPXHOCTH CBOOOTHOM MIIEHKH mpu Temrepatype (20+2)°C.

YckopeHHbIe KTUMaTHIeckne ucreiTanus npooamwt B PYII benrHUNC
(r. MUHCK) 110 CTaHAAPTHOMY METONY [5], IMHTHPYIOIEMY BO3ACHCTBIE Ha
JIKIT cOoBOKYITHOCTH KIIMMATHYECKHX (PaKTOPOB YMEPEHHOTO KiuMaTa (Tie-
peMeHHOe HUKIudeckoe aeictBue Y D-u3inyyeHus, OpolIEHHE BOJOH, 3a-
MOpakMBaHHe-oTTauBaHue). lccienyeMmble NMOKPBITUS HAaHOCWIM Ha Iie-
MEHTHO-TIECUaHble TOAJO0XKKH B JIBa CJOS, MPEJBApUTENILHO 3arpyHTOBaB
MMOBEPXHOCTh AKPWJIOBOW JuUcCIepcueii, pa30aBIeHHOW MUTHEBOW BOJOH B
cootHomenuu 1:7. Tommuna Beicoxmero JIKII cocrasmsma 70-80 MxM.
[epen nposenenneM uccienoBanmiit oopasisl ¢ JIKII BeIgepxuBamm B Te-
YyeHre 72 9 B CTAaHIAPTHBIX YCIIOBHSIX.

Pesynbrarer mabopatopusix ucnbrranuii JIKII npuseneHs! B Tadm. 2.
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T'opxu, 17-19 mas 2016 T.

Ta6auna 2. Pe3yabTarsl 1adopaTopHbIx HenbiTanuii JIKIL

DaKTHIECKOE 3HAYCHUE
Ne HanmeHoBaHMe nokasaTelst
TOKa3aTes
1 | BHeunwuit BUA MIéHKH PosHas, onmoposas
MaToBast IOBEPXHOCTh
2 MaccoBast 10715 HEeNIeTYYHX BELIecTB, % 62,1
3 | VYKpBIBUCTOCTH BHICYIIEHHOH IUIEHKH, I/M? 170
4 | pH 9,0
Bpewms BbIcbIxaHus 10 crernenu 3 mpu t = (20+£2)°C
5 MEH . P ( )G, He 6omnee 40
6 | Crenens nmeperupa, MKM 40
Croiikocts JIKII k cTaTuueckoMy BO3JEHCTBHIO BOJIBI
7 a ¥y BO3A AEL, Bonee 72
VYcnoBHas CBETOCTOUKOCTS (M3MEHEHHE KodhduIneH- 11
8 | Tamm 3HOT0 OTpaxkeHus1) mocne 168 4 06aydeHus !
% mabdy p ) v ’ (HopMa — He Goree 5)
9 CMBIBa€MOCTb IIEHKH (YCTOHYHBOCTH K MOKPOMY 0.96
HCTUPAHUIO), T/M? '
10 | Mopo30CTOHKOCTh MOKPBITHSI, IIUKJIBI Gouee 50
11 | Apxresus IOKpHITHS K OcHOBaHHUIO (OeTon), MITa 24
CTONKOCTB MOKPBITHA K BO3ACHCTBHIO KIMMATHUECKHUX
12 o 6onee 100
(axTopoB (aTMOC(HEpOCTONKOCTB), IIUKIIBL
13 | TBepaocTh mieHKH 1o npubdopy V-1, yeu. e 0,21
0,01 (HopMma — He MeHee
14 | Koadpduuuent naponpoHunaeMoct, Mr/m-4-Ila 01 ( % 005)
.
15 | Bononornomenue yepes 24 4, % 0,25

UccrenoBanust moka3and, 4To pa3paboTaHHAs BOJHO-IHUCIEPCHOHHAS
9KOJIOTHYHAs (hacagHasi Kpacka Ha OCHOBE KOMOMHHPOBAHHOTO IUIEHKO00-
pa3oBatens IMeeT BBICOKYIO apONPOHUIIAEMOCTh W HU3KOE BOJIOMOTIIONIE-
HHUE, YTO CBHICTEIBCTBYET O (opmupoBanmu «aprmarniero» JIKII ¢ Beico-
Koi ruipodoOHOCcThI0. CoueTaHue TaKUX XapaKTEPUCTHK U OOYCIIOBIUBAET
BBICOKYIO aTMOC(epOCTOMKOCTh MOKphITH — Oosiee 100 1MKIOB, 4TO CO-
crapisieT 10 yCIOBHBIX JIET DKCILTyaTallid B YMEPEHHOM KJIMMATe, MPUIEM
aare3us JIKII x moutoxke mocie IpoBeICHHS HCITBITAHUA COCTABISIET OKO-
710 90 % oT HauanbHO# (A1gg = 0,9Ag). BEICOKYIO YKPBIBHCTOCTD (hacaaHOM
KpacKu 00ecleurnBacT COUYCTAaHHE HATIONHUTENCH (MOJIOTHI MUKPOMPaMOp
Y MUKPOTAJIbK) ¥ IUTMEHTA ¢ Pa3IndHoN (popMoii JacTHil.

3axuaodenne. biarogaps KOMOMHHPOBaHHOMY IDIEHKOOOPA30BaTEIIO,
BKJIFOUEHHOMY B COCTaB PeHeNnTyphl (pacagHoil KpacKH, TOCTHUTAETCS BBICO-
kast cBetoctoiikocth JIKII, xoTopast siBisieTcsl BaKHEMILIUM IOKa3aTeseM,
xapaktepusytonuM ycroianBocth JIKII k aTMocdepHBIM BO3JEHCTBHIM
(Bo3zeiicTBUIO YIBTPA(HOIETOBOTO U3TyUSHHUs, aTMOC(HEPHOTO KUCIOPO/Ia,
BIIQYKHOCTH, KUCIIOTHBIX JTOKJEH, KoJeOaHUui TeMIepaTyphl).
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YJIK 634.8:632.939.1

BJIMSAHUE TPOJOJIKUTEJBHOCTHU CTEPUIN3ALIUN
3KCIIVIAHTOB BUHOT'PAJIA TIEPEKHCBIO BOAOPOJA

IMPU BBEAEHUU B KYJIBTYPY IN VITRO

®panuy3eHok A. B., ctynent

Hayunwiii pykosooumens — Huxkonosuu T. B., kano. 6uon. nayx, doyenm
YO «benopycckas TOCyJapCTBCHHAS CEITbCKOXO03SICTBCHHAS aKAIEMUSD»,
r. l'opxu, Peciybimka benapych

BBenenne. OgHNM W3 KITIOYEBBIX MOMEHTOB IIPH BBEICHUH B KYJIbTYPY
in Vitro siByisieTcsl MOMyYeHHe CTEPUIIBHBIX JKH3HECIOCOOHBIX IKCILIAHTOB.
B ka)k10M KOHKPETHOM CiTydae He00X0ANMO HHIUBUIYAIHHO, B 3aBUCHMO-
CTH OT OMOJOTHYECKUX OCOOCHHOCTEH PAacTCHHS W psAlia IPYTHX aCHCKTOB,
0oTpaboTaTe METOAMKY CTepmiIn3anuu. [Ipu 3TOM BaXHO HOOWUTHCS MaKCH-
MaJIBHOW CTEPHIIBHOCTH 3KCILIAHTOB M OJHOBPEMCHHO COXPAHHUTH MX JKH3-
HECMOCOOHOCTh, TO €CTh CIIOCOOHOCTh K JalibHelIIel pereHepaiuu. Oco-
Oble TPYIHOCTH BO3HHMKAIOT IPU BBEJCHUU B KyIbTYpy iN Vitro yacreii pac-
TEHHH, OTOOPAaHHBIX B YCIOBHAX iN ViVO. Kak mpaBuio, 5TH SKCIUIAHTHI
TpeOyIOT JOMOTHUTENBHBIX YCHIHN PU OJ00pE METOAUKH CTCPUITA3AIIUH,
TIIOCKOJIBKY B 3HAYUTEILHON CTENEHU HH(bHL[HpOBaHLI B CpaBHCHUU C pac-
TEHUSIMH, HAXOISAIIUMHUCS B KYJIbTYypPaIbHOM TTOMEIICHHH.

MeToauka U aHAJIN3 HccJael0BaHM. B Hamem skcrnepuMeHTe u3yua-
JIOCh BIMSIHAE PA3UYHBIX DKCIIO3UIMHA MEPEKHCH BOIOpOJA Ha CTEPUIIb-
HOCTbH OKCIIJIAHTOB IIECTHU COPTOB BUHOTpaaa. I/ICCHG[[OB&HI/I)I MIPOBOAUITINCH
Ha Kadeape CelbCKOX035HCTBEHHOW OMOTeXHOJIOrHH | 3Kosioruu benopyc-
CKOM TOCYAapCTBEHHOM CENbCKOXO3SIIICTBEHHON akanemMuu. B kadectse
9KCIUIAHTOB HCITOJIh30BAIUCH MOJIOJIBIC HEOIPEBECHEBINNE MOOETH C pacTe-
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxw, 17-19 mas 2016 T.

HUIA iN VIVO crienyrommx coptoB BUHOrpaaa: Ananmun, FOmutep, Tanaxan,
Kpacotka, IO6uneit HoBouepkaccka, Yapnu. [loGern TImarenbHO MPOMBI-
BaJMCh NMPOTOYHON BOMOH, MOTpyXamuch Ha AECATb CeKyHHI B 70%-Hblil
pacTBOp 3TaHOJA, a 3aTeM IOABEPraivch crepuwimsanud B 30%-HOM pac-
TBOpE MepekucH Bomoposa. [IpuMensumcey Tpu skcnosunuu: 1) 15 cexynn;
2) 30 cexynm; 3) 60 cexyHI. DKCHEpUMEHT TPOBOAWICS B JBYXKPAaTHOM
MOBTOpHOCTH. Ha Kakayr0 MOBTOPHOCTH Opajoch MO IECATh MPOOUPOK.
KOHTpONBHBIM CITYXWJI BapUaHT, TJe B Ka4eCTBE CTEPMIIM3YIOIIETO areHTa
HCTONB30Bajics 7%-HBIA pacTBOP XJIOpAMHHA, a UCTOYHUKOM SKCIUIAHTOB
CIY)KWIM MOOETH BUHOTPAAa, BBIPAIICHHBIC B YCIOBUAX KYJIBTYpabHOU
KOMHATHL. B CBSI3H ¢ OTCYTCTBHEM TOCTATOYHOTO KOJIUYECTBA PACTHTEIHLHO-
ro Matepuana, ObUIO IPUHATO pelIeHHe Ha KKIYIO SKCIIO3HIIUIO CTEPUITH-
3alli¥ UCIIOJIB30BaTh IO JIBa Pa3HBIX COPTa, YTOOBI B KOHEYHOM HTOTE OIle-
HUTH UX PETEHEPAIIMOHHYIO CTIOCOOHOCTB.

PesynbTaThl HCCIEOBAHUS 110 U3YYEHUIO BIUSHUS TPOJIODKUTETBHOCTH
9KCIO3HUIINHU Ha CTePIIIFHOCTH SKCIUIAHTOB MPEICTABICHEI Ha puC. 1.

0,
120% 100% 100%
100% 90%

80%
80%
60%
40%

40%
20% 20%

gl N |
0%

Yapmu

¥ % CTepUIIbHBIX
9KCIUIAHTOB

lanmaxan
KpacoTka
Anapmua
Onurep
Yapm

HO6uneit HoBouepkacCka

15 cexynn 30 cexyHn 60 cexyHa KOHTPOJb

Puc. 1. Konnuecto CTECPUJIBHBIX SKCIIJIAHTOB
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BbIsIBIIEHO, YTO DKCIO3MLUS NPOAOJDKUTEIBHOCTHIO 15 CeKyHI He Mo3-
BOJIsUIA JIOOMTBCSI XOpOIIeH CTepuiIbHOCTH. J[isi 000MX cCOpTOB OHa paBHs-
nack Bcero 20 %. Ipu yBenmuennu skcnosumun 10 30 n 60 cekyHna mpo-
LIEHT CTEPHJIBHBIX 3KCIUIAHTOB BO3POC B HECKOJBKO pa3. Tak, mo copram
Kpacotka u FOmurep, n3ydaemsiii mpusHak Osu1 paBed 100 %.

Kak yka3aHo Bblle, Ba)KHBIM ITOKA3aTeIeM IIPU BBEICHHUHU B KYIbTYpY iN
Vitro siBisieTcst CImOCOOHOCTh CTEpPHIIBHBIX OKCIUIAHTOB K pEreHEpalldH.
JlaHHBIE IT0 KOJIMYECTBY PEreHEPUPOBABIINX YKCIUIAHTOB MPEICTABICHBI Ha
puc. 2.

909% 80%

0% 0%

¥ % percHepupoOBaBILINX
IKCIUIAHTOB

KpacoTka

HoBouepxkacCka

15 cexynn | 30 cexynn | 60 ceKsz((J)HTpoIIL

Puc. 2. KomdaecTBo pereHepHpOBABIINX KCILUIAHTOB, %o

Pe3ynbTaThl OKa3any, 4TO PEreHepannoHHas CIOCOOHOCTh KCIIAHTOB
CUJILHO KoJsiebanach Kak MO BapHMaHTaM ONbITA, TaKk ¥ 1o copram. Ilpu mu-
HUMaJIbHOM 3Kcno3unuu y copra ['amaxan perenepuponano 50 % crepuib-
HBIX 9KCIUIAaHTOB. B TO Bpems kak y copTa Uapnu HM OJUH U3 CTEPUIBHBIX
9KCILIAHTOB HE TI0Ka3ajl CIIOCOOHOCTH K pereHepanuu. BepostHo, 31O CBsI-
3aHO C OMOJIOTMYECKUMH OCOOCHHOCTSIMH MCXOJIHOTO MaTepHana, KOTOPhIHd
Jlake TPU MUHHMAaJIbHOM BO3JCHCTBUU CTEPUIM3YIOIIETO areHTa yTpaTuil
CHOCOOHOCTH K pereneparmu. s copra Yapnn He0OX0IMMO HCIIOIB30BATh
METOJHUKY, KOTOpasi B JAaHHOM SKCHEPHMEHTE INPEICTaBICHA B BHIC KOH-
TpoJbpHOTO BapuaHTa. [Ipm 30-CeKyHIHOH SKCIO3UIMH Pe3yIbTaThl OBLIH
HeckoubKo Jsydmre. Y coprta Kpacorka perenepuposaino 20 % cTepuiIbHBIX
9KCIUIAHTOB, a y KO0meit HoBouepkaccka — 50 %.
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

Okcno3nnus 60 cexyH[ MpHBeNa K MOJHOMY OTCYTCTBHIO pereHeparu-
OHHOM CITOCOOHOCTH Y HKCIUIAHTOB OOOWX COPTOB. DTO MOXXHO OOBSICHHUTH
TOKCHYECKUM BO3/CHCTBHEM CTEPHIM3YIOIIETO areHTa Ha TKaHW PAacTEHHMS.
KoHTponbHBINM BapHaHT 10 JaHHOMY ITOKa3aTelllo Obul Oojiee MpernoyTH-
TEJILHBIM, ITOCKOJIBKY KOJMYECTBO PEreHepHpOBABIINX IKCILIAHTOB COCTa-
Buyo 80 %.

BruiBoa. Takum 00pa3om, pe3ynbTaThl JaHHOTO IKCIIEPUMEHTa MOKa3a-
JIK, 4YTO MCPECKUCH BOAOPOJa MOKET 6I>ITI) HCIIOJIb30BaHa B KaA4YCCTBC aHTU-
cenTuka ¢ 3xcnosunueit 30 cexyna. B stom ciydae obecneunBaercs Ooisee
ONTHMAJIbHOE COOTHOLICHHE CTEPUILHOCTH 3KCIUIAHTOB U UX CIIOCOOHOCTH
K pereHepanyu. YBeJIHYeHHe SKCIO3UIUH IPUBOAUT K PE3KOMY CHIDKCHHIO
pereHepaoHHoil crnocoOHocTH. Heo6X0auMo OTMETHTh, YTO KOHTPOJIb-
HBII BapHaHT, TA€ B KaueCTBE aHTHCENTHKA HCIIONb30BajCsA 7%-HBII pac-
TBOp XJIOPAMHHA, ITOKa3all NMPEUMYLIECTBA 0 CPABHEHHIO C IEPEKHCHIO
BOJIOpOJIA.

JIMTEPATYPA

1. buorexnonorus: yueb. nocobue 1t By3oB. B 8 k. / mox pexn. H. C. Eroposa, B. H. Ca-
MymiaoBa. — M.: Beicn. mik., 1987. — Ku. 1: [Ipo6iems! u nepernektuBbl. — 159 c.

2.Kaprens, H. A. buorexnonorus B pacrenueBoactse / H. A. Kaprtens, A. B. Kunpues-
ckuit. — Munck: Taxnanoris, 2005. — 309 c.

VJIK 543.632.532

CIIMPTOCOJAEP KAIIUE BEHIECTBA U UX BJIUSIHUE

HA OPTAHU3M

Xpubtenko A. C., Makcumenko P. /1., cTyneHTHI

Hayunwui pyxosooumens — Ceones K. B., kano. xum. Hayk, ooyerm

YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO03SIICTBEHHAST aKaIEMUSD»,
r. l'opxu, Peciydnmka bBenapychb

BBenenne. B HacTosiee BpeMs 4elI0BEUYE€CTBY U3BECTHO OKoJio 10 Muii-
JIMOHOB XMUMHYECKHX coeiuHeHui. M3 Hux Oomee 60 ThICSY MIMPOKO HUC-
MOJIL3YIOTCS B OBITY, MEJIMIIMHE, HA TIPOU3BOJICTBE U B CEJIBCKOM XO3SHCTBE.
DTO KOJMYECTBO BEUIECTB M3 rojia B TOJ MPOAOJIKAET YBEIMYUBATHCS (IO
HEKOTOPbIM JaHHbIM, npuMmepHo Ha 1000 HammeHoBaHui exeromno). U
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

OoJbIas MX YacTh MPHU ONPEACICHHBIX OOCTOSATEIHLCTBAX MOXKET MPUYH-
HUTB CEPbE3HBIN BpEll 3I0POBBIO.

Ankoronp BpefeH — 3TO 3HAIOT Bce. Ho MHOTrMe OTHOCSTCA K 3TOMY
(dakTy KaKk K akcrmoMme, He TpeOyromel noKa3aTeNbCTB U MmosicHeHui. [lcu-
XOJIOTHS YelOBeKa TaKoBa, YTO €My HEOOXOMMMO NpEACTaBUTH XyALIEe,
YTOOBI OJTHOCTBIO OTKA3aTHCS OT CIIUPTHOTO M HE JOMYCTUTH €T0 HeTaTHB-
HOTO BJIVSIHHS Ha CBOHM opraHm3M. BoT mouemy BakHO 3HATh B MOAPOOHO-
CTSIX BCE BO3MOJKHBIE TIOCIIEACTBUS M BPEJ OT YIIOTPEOICHUS AITKOTOJIS.

AHajau3 nHpopManuH. AJIKOTOJIEHBIC HAMUTKU COJACPKAT B CBOEM CO-
CTaBe HEKOTOpoe KosmdecTBo 3TiiioBoro cnupta (C;HsOH). B HeGonbmnx
KOJIMYECTBAX Ui B3POCJIOTO YelOBEeKa ATO OPraHMYECKOE BELIECTBO He-
omacHo. Ho HeT Takoro ankoroiisi, B KOTOPOM OBl HE MPUCYTCTBOBAIH Pa3-
JUYHBIC 100aBKU. BKyCcOBBIC U apOMaTHYECKUE MOJU(PHUKATOPHI TOOABIISIOT
Tyla CICHUANBHO. A B IUIOXO OYHIICHHBIX HAMUTKAX B HEOOJBIIOM KOJU-
YEeCTBE OCTAIOTCS SIIOBHUTHIEC BEIIECTBA, KOTOPHIE HAHOCSIT CEphe3HBIN Bpe.
Croz1a OTHOCHT:

® CHBYIIHBIC Maca;

= TSpKEITbIe N30aTKAIOBBIE CIIUPTEI,

® METHJIOBBIN CIIUPT;

® YKCYCHBIH U MYPaBBHUHBIN aJIbJICTH/IBI,

= areTany;

" KCTOHBHI;

* ()CHOJ ¥ MPEICTABUTEIIN APYTHX KIIACCOB OPTaHUYCCKUX COCTUHCHUI.

B 3perbIx KpacHBIX BUHAX 4aCTO OOHAPYKUBAIOTCS CYIb(HUTHI, KOTOPHIC
MOTYT CTaTh MPUYHHOW AJKOTOJILHOI'O OTPABJICHUS M TIKEIOTO TMOXMEIb-
HOTO CHHIIpOMA.

MOHO TIOTIBITATHCS TPOBECTH MAaTEMaTHYECKHE PacueThl M BEIYUCIUTH
COIIepKaHWE ATAHOJIA B Pa3HBIX HANMWTKAX WM BHUMATEIHHO BHIYMTHIBATH
Ha ATHUKETKax BCeX OYTBHUIOK MH(OpMAIMIO 00 UMEIOMUXCsI B HUX MpUMe-
cax U nobaskax. Ho BeIBox OynmeT oAWH: BCE aJIKOTOJIBHBIC HAITUTKH HECYT
oOmmii Bpen, a KaXIbIi B OTAEIBHOCTH MOKET IPUINHUTH OPTaHU3MY de-
JIOBEKa crienupuuecKkuii ypoH. be3BpeqHOro CiupTHOro, Tak kKe Kak u 0e3-
ONAacHBIX /103, MPOCTO HE cyllecTBYyeT. HUKTO HE MOXKET mpencka3aTh peak-
uto opranm3ma co 100 % BepoSTHOCTHIO HA HEOONBIIOE KOJUYCCTBO HH3-
KOQJIKOTOJILHOTO HamuTka. O Bpe/e ajKoroyisi B HEMPEICKa3yeMO MalbIX
KOJINYECTBAX MHOT'O MHTEPECHOTO MOTYT paccKa3aTh XUPYpPTH, TaCTPOIHTE-
POJIOTH M Ja)KE MATOJIOTOAHATOMBI, TIOYEPITHYBILIUE ITH CBEICHUS U3 CBOCH
BpadeOHOM MPaKTHKH.
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

Yacroe ymoTpeOiieHHe CHUPTHOTO B OOJIBIIMX J03aX (a MHOTHA M B
OYeHb CKPOMHBIX KOJIMYECTBAX) MPUBOAMUT K HAPYIICHHIO pabOThl CHCTEM U
OpraHOB, HEraTHBHO BJIMSET HA JESATEIBHOCTh BCEH HEPBHOW CHCTEMbI U
TOJIOBHOTO MO3ra B YaCTHOCTH, OCJIOKHSET X0/l U Pa3BUTHE XPOHHYECKUX U
OCTPBIX 3200JICBAHUI M MOXKET CTaTh IPUYMHOW HECUACTHBIX CIy4acB.

DTaHOJ SBISCTCS XMMUYCCKH aKTUBHBIM BelecTBOM. [lomanas B opra-
HU3M, OH JIOBOJIbHO OBICTPO 3aMECINACT B CIOKHECHIINX OMOXUMHYCCKHIX
peaKImsIX Opyrue KOMIOHCHTHI W B3aMMOJCHCTBYET C HHUMH IO-CBOCMY.
Takum oOpa3oM, OH BIHSIECT Ha PabOTy MO3ra M BCCH HEPBHOW CUCTEMBI.
CHauvana mociie ynoTpeOJIeHUs aJKoTOoJIsl YCHUIIMBACTCS BhIPAOOTKA ajpeHa-
nrHA, JA0(paMUHa, CEPOTOHHHA. JTO BEAET K AAIbHEHIINM H3MEHEHHSIM:
MOSIBJISIETCS YyBCTBO TPEBOTH, TOBOPJIMBOCTD, YCHJIMBACTCS BO30YKACHHE.
B mporiecce npuBBbIKaHHUS OPraHU3M HAauyWHAET TPEOOBATh yBEIHUYCHUS JI0-
3bl, Pa3BUBACTCSI ANKOTOJIbHAS 3aBUCUMOCTb.

[lenTtpanbHasi HEpPBHAsI CUCTEMA YEJIOBEKA COCTOMT U3 TOJIOBHOTO MO3ra,
CHHMHHOTO MO3ra M HEPBOB, KOTOPbIE PACIPOCTPAHSIIOTCSI IO BCEMY HeJIOBe-
YECKOMY Telly.

[IpakTUYecKH MOMEHTAJIBHO TOCJE MOTPEOJICHUS CIUPTOCOACPIKAIINX
BEIIIECTB YPOBCHD AJIKOTOJIA B KPOBM HAUMHACT YBEIUYMBATHCS, TOCKOJIBKY
CIIUPT U3 JKEJyJAKA MOMaNacT B KPOBb, OCTAILHOE BCACKIBACTCS YYTh MO3KE
Yyepe3 TOHKHH KHINCYHUK. AJIKOTOJb OBICTPO JOCTUTACT ICHTPAIBHOU
HEpPBHOI CHCTEMBbI U TOJIABJISIET CIIOCOOHOCTH YE€JIOBEKA YYBCTBOBATH 0OJIb,
NPUTYILSIET PEAKIUH, «BBIKIIOYAET» MaMsTh. V3HAYaNbHO KaXETCs, YTO
aJNKOTOJIb JIEWCTBYET KaK CTUMYJISATOP, TaK KaK OH MOMAABISIET YyBCTBA U
0oJIeBBIE PELICHITOPHI TEJA, CUIIA KOMILICKCOB CHHU)KACTCSI.

Ecnu motpebiieHne anKorois CTAHOBHUTCSI XPOHUYECKUM WM JUTATEIb-
HBIM, [IEHTpaJbHAs HEPBHAS CHUCTEMA MEPECTaeT MOCTABIATh JIOCTATOYHOE
KOJINYECTBO KHCJIOPOJa K MO3TY, YTO BBI3BIBACT OTKJIFOUCHUS CO3HAHUSA U
MOTEPI0 NaMATH. 3JIO0YIOTPEOIICHHE aJIKOTOJIEM MPHUBOAUT K TOMY, YTO
KpaCHbIC KPOBAHBIC TCJIbLa CIUIIAIOTCA U 3aCOPAIOT KAWJIJIAPBI U MEJIKUC
KPOBEHOCHBIE COCYBI, a 3TO MPUBOJHUT K X Pa3pbIBy U HEMHHYEeMO Tnbe-
JIM KJIETOK MO3ra.

[Tocne 3TOro MOTyT MPOSBUTHCS U APYTHE OCIOKHCHUS:

= [eNPECCHUH;

® [10JIaBJICHHOE COCTOSIHUE;

® CKJIOHHOCTb K CYHIUIY;

® [IOSIBJICHUS TAJUTIOIMHALIN;
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= CYyIOpOTH;

" [IOBPEIK/CHUE COCYIOB B TOJIOBHOM MO3T€ U JIp.

Ha onpeneneHHOM 3Tane yMEHbIIEHHE Bpela aJIKOTOJsi HAa OPraHu3M
CTaHOBUTCS HEBO3MOIKHBIM.

AJKOTOJMKH OOJIbIIIE APYIHX IOABEPIKEHBbI JIETOYHBIM M CEpACHHO-
COCYJMCTHIM 3a00JIeBaHUsIM. Y HUX YacTO Pa3BUBACTCS:

® [THEBMOHUSI;

= pa3iMyYHble XPOHUYECKHUE U OCTPhIC 3a00JICBaHHS JIETKHX;

= TYyOCpKyJIe3;

= QaHEMHUS;

= KapUOMHUOIIATHS,

= AQPUTMHS U Ipyrue O0JIC3HU.

AJNKOTOJIb MOXET MOBIHUATh HAa CTPYKTYPY U (YHKIIMOHHPOBAHUE BCEX
yacTell KemyqoYHO-KHIIeuHO!W cuctembl, motomy 4to JKKT sBrusercs kak
pa3 TeM MeCTOM, I/ AIKOrojb HAYMHAST PACHaJaThCsi M BCACHIBATHCS B
KpoBb mocie norpebienus. [lom BO3feHCTBHEM NPSMOr0 KOHTaKTa CO
CHHPTOM TOBPEXKAAETCS CIM3UCTas 000J0YKa, KOTOpasi pacrojiaraercsi B
BEPXHEH YacTh KeIyJA0YHO-KHIIEYHOT0 TPaKTa. DTO MOXKET BBI3BaTh OCT-
pbie TPOOJIeMbl, TaKHe KaK MOpaKEHHE TOHKOW KHIIKH WM JKEIyIKa, a
TaKXKE XPOHHUYECKHEC MPOOJIEMBI — JKEIYIOYHO-KUIIEYHOE KPOBOTCUCHHE
(113-3a MOpaXKEeHHUs) U TUAPEIO.

Korga cnusuctast 00009Ka MOBPEXKICHA M OCIa0JicHa W3-3a JIATEIIb-
HOTO KOHTAKTa C 3TAHOJIOM, 0oJiee KPYIHBIC MOJICKYJIbI, TAKAE KaK OakTe-
puaJIbHbBIE TOKCHHBI W OHAOTOKCHUHBI, IMMPOHUKAIOT rﬂy6>1<e, MoCTYyNnaroT B
KpOBb WM JIMM(Y (BaKHasi 4aCTh IMMYHHOM CHCTEMBI) M JOCTHIAIOT Tede-
HU ¥ JIpyrux opraHoB. Kpome Toro, HapyIaeTcs HOpMaJIbHOE MepeBaprBa-
HHE MUTATENHHBIX BEIIECTB, W WX BCACHIBAHHE B OPraHU3ME YEIIOBEKA
YXY/IIIAETCSI, YTO MOET MPHBECTH K MOTEpe Beca U HENOSAaHHI0 (4acTo
HaOJIOaeTCs Y aJIKOTOJIMKOB).

Ha ¢one 35m0ymnoTpeOneHns CIMPTHBIM MOYKET Pa3BUTHCSI:

= aJIKOTOJIBHBII LUPPO3 MEUCHH;

® TCHATHT;

= O)KHPCHHE TICYCHH;

® TaCTPUTHI U SI3BHI;

= paK MUIIEBO/A;

® [JAHKPEaTuT.

KneTku meyeHrn W JPYTUX OPraHOB aKTUBHO Pa3pyYIIAIOTCS aleTajble-
THJIOM, KOTOPBI 00pa3yeTcsi B HallleM OpraHH3Me M3 alKOTOJIs TOJ Jei-
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

cTBUEM crienupudeckoro ¢pepmenTta. M3-3a BRICOKOH KaTOPUHHOCTH aKo-
TOJBHBIX HAIIUTKOB YEJIOBEK, KOTOPHIN 3aBUCHM OT HUX, IIBET OOJBIIE, a ecT
MeHbIe. Ero opraHn3M HachIIaeTcsl CIUPTOM, HE TOJydYas MPH STOM HU-
KaKWX MMUTATEIbHBIX BeIlecTB. [IpOMCXOauT MCTOmEHe BCeX TKaHeH, Kpo-
Me xupoBoi. CBsi3aHHAsI C 3TUM HEXBAaTKa BAYKHBIX BUTAMHHOB U MHHEpa-
JIOB cpa3y 3aIlyCKaeT CIOXHBII MEXaHHU3M MOPaKCHUS BCEX CHCTEM M Opra-
HOB. Henb3st He OTMETUTH, YTO CHHPTOCOJCPIKALINE BEIICCTBA MOBHIIIAIOT
PHUCK Pa3BUTHS PAKOBBIX 3a00JICBaHUMA, MONATPHI, HHCYJIbTA U OOJC3HEH H
OTKJIOHEHUH B pa3BuThH 1wioga. OO STOM TOBOPST Bpayd U CTATUCTHKA.

3axir0uenne. YnotpeOIeHUEe CIIMPTHBIX HAIMUTKOB CTAHOBUTCS MPHYU-
HO 3a00JIeBaHUH, IMOJIOMaHHBIX Cy/e0, OCMHOCTH, 3aryOJICHHBIX TaJIAHTOB.
3TO 3510, KOTOPOE PACCTPAaMUBACT 3I0POBBE W pa3pymaer XKu3HU. [lox Bo3-
JIeficTBHEM aJIKOTOJISI COBEpIIaeTCsl OOJBIIAs YacTh MPECTYIUICHUH U OIIH-
00K B XKM3HH. A KOBapCTBO B TOM, YTO TaKHE ITOCIIEICTBUS HEBO3MOXKHO
MpenyranaTh, PUTyYOHUBIIHN B TIEPBEIA pa3 PIOMKY.

Korma komudecTBO yHmoTpeOIsIeMOTro ajKoroJisi YK€ CIOKHO Ha3BaTh
YMEPCHHBIM, CTOUT 3aAyMAaTbCA O TOM, K KaKUM MOCJICACTBUAM 3TO MOXKET
npusectd. CunbHee Bcero ankoroib Ober no [{THC, cepaeuno-cocynucroi
cucteme, JXKKT, neyenu u mouxkam.

YK 004.032.6:574

BO3MOXHOCTHU NCITOJIb30BAHUSI MYJIbTUMETPOB
PU OBYYEHUU XUMUHU

Manxo I'. B., ctyaent

Hayunwiii pykosooumens — benoxeocmog A. A., kano. neo. nayk, ooyenm
YO «Butebckuii rocyaapcTBeHHBINH yHIBepcuTeT M. [1. M. Mameposa»,
r. Butebck, Pecniybnmka benapych

Beenenue. [l ycuneHust HarMAJHOCTH B OOYyYCHUU XMMHH, BO BpEeMs
MIPOBEJICHUSI OTBITOB IO 3JIEKTPOXHMUH, MOJIE3HO UCIIOIB30BATh TAKUE H3-
MEpUTEIbHBIE IPUOOPHI, KaK BOJIBTMETP (11 TEMOHCTPAIIUU PabOThI Tallb-
BaHMYECKOTO AJIEMEHTA), aMIIepMeTp (JUIs N3MEpPEHNUs CUIIbI TOKa, HCTOYHH-
KOM KOTOPOT'O SIBJISIETCSI XUMUYUECKast PEaKIIHs).

B Hacrosmiee Bpemst B OBITY HOIyYHJI PaCIpOCTPaHEHHUE aJIbTEPHATHB-
HBII TIOPTaTUBHBI M3MEPUTENBbHBIH MPUOOp — MynbTHMETp. [Ipn MuHH-
MaJIbHOM KOMIUIEKTAIlMM OH BKJIIOYaeT B ceOs BOJBTMETP, aMIepMeTp U
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omMeTp. Ero MOXXHO HCIOJIB30BaTh Kak JOBOJBHO IMPOCTOE M JOCTYITHOE
CPEACTBO, JUIA TOrO 4YTOOBI Pa3HOOOpPa3uTh pPadOTy Ha ypPOKE XUMHH,
HarJsiqHO IIPOJEMOHCTPHUPOBAaTh TEOPETUUECKUH Marepuaji, HpHBIEYb
IIKOJIPHUKOB K 3aHUMATEIbHON KPYKKOBOH M HCCIIEHOBATEIBCKON pabdoTe.
Hcnonp3oBaHue 3Toro mpubopa OCOOCHHO aKTyalbHO B Kjaccax (U3UKO-
MaTeMaTHIeCKOro MPOQHIIA, Iie HEOOXOIUMO Ha IPAKTHUKE AEMOHCTPHPO-
BaTh y4YalIUMCs CBSI3b MEXKIY y4eOHBIMH NMpeaMeTaMu «XuMus» U «Dduzu-
ka» [1].

bnaropapst yHuBepcaabHOCTH M MPOCTOTE MYJIbTUMETP MOXKET JIO0BOJIb-
HO LIMPOKO HCIIOJIb30BaThCs B OOYyYEHUHM XMMHUH, HAuMHAs OT JAEMOHCTpa-
MM BO3MOXKHOCTH IIPOBEJCHUS dJIEKTPUIECKOr0 TOKa XUMHUUECKHMH Belle-
CTBaMH JI0 CPaBHEHHS MX CIIOCOOHOCTH MPOBOAUTH JIEKTPUUECKHUI TOK (Ha
NIEKTPUUECKYIO MTPOBOAUMOCTh MOXKHO IPOBEPUTH BOJHBIE PACTBOPHI XJIO-
pHuIa HaTpusi, CEPHOH KUCIOTHI, THAPOKCUJIA HATPHS, YKCYCHOW KHCIIOTBI,
CIHUPTA, Caxapo3bl U IPYrHX BeIIecTB). MOXKHO HA IMPAaKTHKE JOKa3aTh pas-
HHILy MEXIY JJICKTPOIPOBOAUMOCTBIO TBEPHBIX BEIIECTB U HX PacTBOPOB
(1S OTIBITa MOYKHO MCIOJIB30BATh TBEPABIA XJIOPUA HATPHS M €rO BOJHBIN
pacTBOp) WM Pa3HBIX METALIOB. MOXKHO, MPOBEAs U3MEPEHHE dIEKTpHIe-
CKOM MPOBOJUMOCTH Pa3IMYHBIX PACTBOPOB, MPOAEMOHCTPHPOBATH 3aBH-
CHUMOCTh TOJIyYEHHBIX 3HAYEHHH OT KOHIIEHTPALlMH BELIECTBAa B PacTBOpE.
MynbTHMETp MOXKET 3a(MKCUPOBATH BOSHUKHOBEHHUE JIEKTPUUYECKOIO TOKA
B OMNBITE C rajJbBaHMYECKUM JJIEMEHTOM. M 3TO Jajeko He MOJIHbBI mepe-
YEHb OIBITOB, B KOTOPBIX HAIETCs MECTO [UIsl HCIIOJIb30BaHUS TPpUOOpa.

PaccMoTpum paboTy MyJIbTHMETpa Ha KOHKPETHOM IPHUMeEpE — 3aBUCH-
MOCTH 3JIEKTPOIPOBOJMMOCTU PAcTBOpA AJIEKTPOJHUTA OT €ro KOHIEHTpa-
LHH.

Jlyist ombITa MOKHO B3ATh PAacTBOp Xpomara Kanus. Jlydire Bcero momo-
Opath pacTBOpPHI C TAaKMM COOTHOIIEHHEM MAaCCOBBIX JO0JIEH Xpomara Kajus
B pacTBope, YTOObI Oblila HArJIsAHAS Pa3HUIA B OKpAcKe PAacTBOPOB, a TaK-
)K€ B 3HAYCHHSX, MOJy4aeMBIX IPH U3MEPEHUH DJIEKTPHUUECKOH IPOBOJIH-
Mmoctu (Hanpumep: 4 %, 10 %, 15 % u 20 %). C moMomuIp0 MyIbTUMETpPA
IPOBOJMM H3MEPEHHS B KaXKIOM PacTBOpE.

VYuammecs HaOMIONalOT BO3HHKHOBEHHE JJIEKTPUYECKOTO TOKa B pe-
3yJbTaTe AUCCOLMAILIMHA MOJIEKYJ JIEKTPOINTA B PAcTBOpE HAa KATHOHBI H
AQHUOHBI, TaKXKe CHadajla YBEJIMYEHHE 3JIEKTPONPOBOIMMOCTH pacTBopa ¢
yBEJIMYCHUEM KOHLEHTpPAlUK, a 3aTeM, HA000pOT, — CHIDKEHHE, CBSI3aHHOE
C HaXOXJCHUEM B pacTBOpPE HE TOJHKO CBOOOIHBIX HOHOB, HO M MOJICKYI

[2].
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

[Tpu m3ydenun tembl «I aabBaHUYECKUI JIEMEHT» OOJBIION HHTEpEC Y
y4aluxcsl BbI30BET HE TOJIBKO KJIACCUUECKHH OMBIT C MEPEXOA0M DJIEKTPO-
HOB OT LIMHKOBOM IUIACTUHKM K MEIHOM, HaXOASILIUXCS B PAaCTBOPE 3JIEK-
TPOJIUTA, HO U 3KCIEPUMEHT C UCIOJb30BAHUEM B KAUECTBE DJIEKTPOJIUTA
COKa (pYyKTOB.

Jns ombITa MOKHO B3SITh JUMOH, B HErO MOMECTHUTH >KEJE3HbIN WIIH
OIIMHKOBAHHBII TBO3/b — 3TO aHOJ, MEJHYIO MPOBOJIOKY MM MOHETY (3TO
KaTOJ), a JIMMOHHBIA COK — DJICKTPOIHUT. [loJydaeM «9KOJOTHYECKYI0 MO-
JIeNIb» TaJTbBAHUYECKOTO 3JieMeHTa. [lOAKIIIOYMB K TakoW «OaTapeiike»
MyJBTHMETp, MOXKEM 3a(MKCHPOBATh BO3HHKIIICE HAMPSDIKCHHUE, a €CIH CO-
€AMHUTH 4 JTMMOHA B OJIHY 3JIEKTPUYECKYIO LIETb, MOJIYYUM HAIpSDKEHUE,
KOTOPOTO IOCTaTOYHO, YTOOBI 32)K€9b CBETOIMOMHYIO JIAMIIOYKY.

[Ipu npoBeneHne U3MEpPEHUH MyJIBTUMETPOM, BO BPEMS IEMOHCTpALUil
OIBITOB, MOKHO HE YYUTHIBaTh MOTPEIIHOCTh, BOZHUKAIOUIYIO IPU MPOU3-
BelleHUH 3aMepoB. OHAKO ISl UCIIOJIB30BAaHUS MYJIbTUMETPA PU OpraHu-
3ali¥ HAayYHO-UCCIIEI0BATEIHCKONH PaOOTHl IIKOJEHHUKOB CICIYeT YIHUTHI-
BaTh, YTO HAa TOYHOCTh 3HAYEHWH, MOJIy4aeMbIX NMPU H3MEPECHUH, BIUSIET
psa hakTopos:

- BO3HHMKHOBEHHE JBOWHOTO JJIEKTPUYECKOTO CJIOS Ha TOBEPXHOCTH
9JIEKTPO/Ia MPH MPOBEICHUN U3MEPEHHI B PacTBOpax;

- pacCTOsSIHUE MEX]Y DJIEKTPOJaMu;

- TEMIIEpaTypa U3MEPSEMOT0 pacTBOPA;

- KOHIICHTPAIMs BEIECTBA B pacTBOpe (YeM BBHINIC KOHIICHTPAIHS, TEM
TOYHEee OyJeT U3MEPEHHE);

- 00BeM cocyzia, B KOTOPOM IPOM3BOJUTCS U3MEPEHHUC;

- MOTPEIIHOCTh CaMOro Ipuodopa.

BuiBoa. TakuMm 00pa3oM, HCIIOTB30BAHUE TAKUX MPUOOPOB CO3/1aCT IIU-
pOKHE BO3MOXHOCTH JIS PACITUPEHUs CIIEKTpa MHOTOO0OPa3usi XUMHUIECKO-
IO 9KCIEPUMEHTA U YCUJICHUS PAKTUKO-OPUEHTUPOBAHHOW HAIIPABJICHHO-
CTH.

JIMTEPATYPA

1. Apmanckuii, E. 5. O6ydenne XxumMun B pa3HOIPO(UIBHBIX KiIaccax: yaeb. mocodue /
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YK 622.95

IKOJOI'NYECKHUE ACIHHEKTBI ATMOC®EPBI

HIromneas A. E., crygeHt

Hayunwiii pyxosooumens — Yexun I'. B., kano. c.-x. Hayk, ooyenm
OI'BOY BIIO «bpsiHCKHiT roCcyIapCTBEHHBIH arpapHBIA YHUBEPCUTET,
r. bpsinck, Poccust

Brenenne. C nosBieHneM KpPYIHBIX OPEANPIATHN U pPacIINPEHUEM TO-
POJIOB TIepe]] YeJIOBEUECTBOM BCTajla HOBas MpodiieMa — 3arpsisHEHHE BO3-
nyxa. Yxke B cepeaune XIX B. B bupmuHreMme AbM METaUTyprudecKux 3a-
BOJIOB U SIIOBHUTBHIC Hapbl NPEANPUSATHH IO NPOU3BOJCTBY KayCTHYECKOH
COJIBI CTAJIM TaK CHJIBHO BPEAUTDH 37I0POBBIO AHIIMYAH, YTO BIEPBBIE B MC-
TOpHHM YeJoBeyecTBa ObLI NMPHUHAT 3aKOH 00 OXpaHE BO3jyXa OT 3arpsi3He-
HUSL.

C HavanoM IPOMBIIUICHHON pPEBOJIOIUH 3arps3HCHHE BO3AyXa PE3KO
BO3pOCIIO, a B Hadane u cepeanHe XX B. OHO HECKOJBKO pa3 MPUBOAMIIO K
MacCOBBIM 3a00JIEBaHUAM U JTake THOENH Jroneil. B cBsa3m ¢ 3TM BO MHO-
THX CTpaHaX OBLIM HPUHSATHI 3aKOHBI, HAIpaBICHHBIC HA OXPaHy YHUCTOTHI
BO3IyXa W COXpaHEHHE 370poBbsa mroaed. Ho, HecMOTps Ha Bce ycwiws,
KOHLICHTPALMsI 3arps3HSIONIMX BEIIECTB B aTMoc(epe NpOJOIDKAET PACTH.
Tospko B mocnenHee ASCATUIETHE CTaIM 3aMETHO MEHbLIE BEIOPOCHI MBLIH,
CBUHLIA U JMOKcHIA cepbl. KoHIEHTpaumus e OCTaJbHBIX ONACHBIX Be-
LIECTB — OKCHJOB a30Ta, yIJIEBOJOPOJOB, YIapHOrO ra3a M MHOTHX Jpy-
I'MX — YBEJIMYHBACTCSI.

OCHOBHBIM HCTOYHHMKOM 3arps3HEHMs NPU3EMHOIO CJIOSI arMocgepsl
SIBIISICTCA COKUTAHHE HWCKOIAeMOTO TOIUTMBA [UIS TIONYYEHHS TeIlla WIIH
JNEKTPUYECTBA, a TakKe B JABHTAaTesIX aBTOoMoOmMiIeil. Maccy 3arpssHsio-
IIMX BEIIECTB BEIOPACHIBAIOT B aTMOc(epy M MEeTaITypruiaecKre Ipearpusi-
THS, HePTEXUMHUUECKUE 3aBOABI, MPEINPUATHI XHUMHUYECKOH MTPOMBIIIICH-
HOoCTH. [IpakTHUecKu HET TaKoi OTpaciu X035UCTBA, KOTOpas HE OTPABIIAIA
061 aTMOc(hepy 1 He MPUBOIMIHN ObI K 3aTPS3HEHHUIO BO3IyXa.

Ananmn3 uHopmanun. /s OLIEHKH ONACHOCTH 3arpsi3HEHUST BO3IyXa
YCTaHABJIMBAIOTCSl TaK Ha3bIBaEMblE INPEIEIbHO JOMYCTUMbIE KOHLIEHTpa-
LIMH 3arps3HSIONIMX BELIECTB. DTO MOKa3aTelH, P IPEBBIILICHUN KOTOPBIX
BO3MOXKHBI HapylleHus paboThl opraHm3ma 4enoBeka. [IpexenbHo momy-
CTHMBbIE KOHLEHTpAH, WM cokpaméHHo 11K, He 10KHBI NpeBbIIAThCS
B arMocdepe ropogoB. OJHaKO peaIbHO 3TH HOPMBI B OOJIBIIMHCTBE CTPaH
He cobmonatorcsi. Hampumep, B 71 ropoae Poccun I1JIK xoTs 661 10 0/1HO-

83



IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
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T'opxu, 17-19 mas 2016 T.

My TIOKazaTento mpeBbimieHsl B 10 pa3, a B 30 ropomax 3aduKcHpOBaH
HanOONBIINN YPOBEHB 3arpSI3HEHUS.

Tonbko oT GoJIE3HEH, CBI3aHHBIX C 3arpsA3HEHHEM BO3yXa, B MUpE exXe-
roxHo morubaet 2,7 MitH. 4enoBek. B Kurae €XeromHo ot 3TOro ymMupaeT
6osiee 175 ThIC. 4enoOBeK M emé y 2 MIIH. BO3HUKAET XPOHHMYECKUH OpPOHXHT.
Korga crout Oe3BeTpeHHas moroja, a TeMIepaTypa BO3[yXa y MOBEPXHO-
CTH 3eMII HIDKE TEMIIEPATyPhl BBIMICICKAIICTO CI0S BO3AyXa, BOSHUKACT
CMOT — TIOBBINICHHAS KOHICHTPAIMS CMECH 3arps3HSIONIMX BEIICCTB.
VIMeHHO CMOT' CIY)XUT OPHYMHON MHOTHX KaTacTpo(), BBI3BIBAIOIINX
CMEpTh ¥ 3a00JICBAHUS JIFOJICH.

3arpsA3HAIINE BEIIecTBa MpeoOpasyroTcs B atMocdepe ToJ BO3Iei-
CTBHEM COJHEYHOTO W3Iy4YCHHS M NapoB BOABL. Tak, HampuMep, THOKCHI
Cepbl M OKCHA a30Ta, COSANHSAACH C BOJIOW, 00Pa3yIOT MeIbYalIie Kareib-
KM CEpHOM M a30THOM KHUCJIOT. BMecTe ¢ ocagikaMu OHU JOCTUTalOT MTOBEPX-
HocTH 3emiu. To, 9TO BO MHOTHX paifoHaX MHpa CTald BBIIAIATh KHUCIOT-
HBIE JOXAHW U cHera, oOHapyxwi B 70-x rr. XX B., koraa B o3épax Ckan-
JIUHABCKOTO IMOJIyOCTPOBa M Ha FOr0-BOCTOKe CeBEepHOI AMEpUKU Hayau
MCYe3aTh PHIOBI, PAKOOOPA3HBIC, MOJUTIOCKH H T. 1.

KucnoTHbIC HOKIU U CHETA BBHI3BIBAIOT MOBBIINICHHE KUCIOTHOCTH BOJBI
B pekax u 03épax. Tem cambiM co3ma€Tcs yrposa Ui UX OOUTaTeNeH, 4yB-
CTBYIOIIMX ce0s KOMGMOPTHO TOJBKO MPU OMPEHCIEHHON KHCIOTHOCTH.
Kpowme Toro, u3 rpyHTa JOXKISIMHU U TaJBIMH BOJAMH BBIMBIBAIOTCS, a 3aTEM
CTEKArOT B BOJOEMBI pa3HOOOpa3HbIE BEUIECTBA, B IIPECHOI BOJE HE PacTBO-
pumbie. OCOOEHHO OIMAacHBI JJIsl phIOBI COeAMHEHUS amfoMuHUs. [ToaTOMYy B
3aKHCIEHHBIX 03€pax MPAaKTHYECKW HET PHIOBI M MHOTHX OPYTUX OPTaHM3-
MOB. Boza 371ecs odeHp mpo3padHas, HO OHa OMacHa JJIs 3A0POBBS H3-3a
MTOBBIIIIEHHOTO COAEP KaHMUs KUCIIOT M COJIEH TOKCHYHBIX METAJLIOB.

[TouBBI Takke MOJBEPIKEHBI 3aKUCICHUIO JOXKISIMHU M TaJIBIMH BOIAMHU,
0COOCHHO TaMm, IJIc OHM UMCIOT MAaJyI MOIIHOCTh H JIGKAT Ha CKAJIHCTOM
JIoKe, 4To XapaktepHo ansi CkaHauHaBUM, BOCTOYHOW vactu CeBepHOi
AMepUKH B TOPHBIX PallOHOB. 3aKUCIICHUE TOYBBI BEAET K MOBPEIKICHUIO
KOpHEH pacTeHui, ruOey MOYBEHHBIX OPraHU3MOB M HAPYIICHUIO TLIOJNO-
pOIus TOYB.

KucnoTHbIe 10KAM BEIMBIBAIOT U3 TIOYB CEPY, a30T U TSHKEIBIE METAILIH,
KOTOpPBIE 3aTeM IONaNaloT B ITOJ3EMHBIC BOABI M BBI3BIBAIOT 3arpsi3HEHUE.
3akucnEHAbIE MOYBEHHBIC BOIBI pa3pymaloT (yHIAMEHTHl JOMOB, BBI3BI-
BalOT KOPPO3UIO METAINIMUECKUX TPYO BOIONPOBO/IA M KAHAIH3ALINH.
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CGKHPISI 1. TeopeTquCKMe ACIICKThI XUMHUH U OXpaHa Opr)l(a}OHIefl Cpeanl

Ion 3arpsi3HEHUEM aTMOC(EPHOIO BO3AyXa CIEAYET IMOHHUMAThH JH00E
M3MEHCHHE €r0 COCTaBa U CBOMCTB, KOTOPOC OKAa3bIBA€T HEraTUBHOE BO3-
JIeCTBHE HA 3[0POBbE YEJIOBEKA M XKUBOTHBIX, COCTOSIHME PACTEHUI U KO-
cucTeM. 3arpsi3HeHHe atMochepbl MOXKET OBITh €CTECTBEHHBIM (TPUPOI-
HBIM) U aHTPOIIOI€HHBIM (TeXHOTeHHBIM) (pHc. 1).

Buesemnoe (KOCMWYECKad MEING)

/ Heopranu- __—BrBeTpHBIHHE
EcrecTBenHnoe ueckoe ——ByaKasHM
\ Kontunen- /

TankHoe —— Oprann- ’_,...--'Pac-renm

3emnuoe HusorHie
\\Mapcm}e qecKoe
Huim
HNobsiba
SIIITMBIIEHHC Ypanosas ——— TpaHCNOPTHPOBKA
BOARyYES pyna ———Ilepepaforka
Panwoax- Sxcnnyarauns

THBHOE \ peaxTopa

ATOMHEIE Hepacwenacanuii

BIPSBH MaTepHan
Pacmennenssi
MaTepnaJI

HekyccrBennoe e Meis
/ Komots

Tpascnopr Brixnonuue rasul
._.__.—-.—'_.-

/ BriToree
MNpouee /— Cxuranne ~—— llpomumiennoe
T————— [Ipupoauoe
\ MpoussoncTBo (peMecna,
NDOMEBILTEHHOCTE # 1.}

Puc. 1. 3arpsi3HeHue aTMochepsl
Ecmecmeennoe 3aepAs3Herue BO3ayXa BBI3BAHO IPUPOAHBIMU IIPOLIEC-
camu. K HHUM oTHOCSTCS BYJIKaHUYCCKasd ACATCIbHOCTb, BbLIBETPHBAHUC

TOPHBIX TMOPOJ, BETpOBas 3p0O3usl, MAaCCOBOC HBCTCHI/Iﬁ paCTeHHﬁ, JbIM OT
JICCHBIX U CTCIIHBIX ITOXKApOB U p.
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Aunmponozennoe 3acps3zHeHue CBA3aHO C BEIOPOCOM Pa3THUYHBIX 3arps3-
HSIIOIIMX BEIIECTB B IPOIIECCE AEATSIFHOCTH YenoBeka. [lo cBonm macmra-
6aM OHO 3HAYMTENHHO IPEBOCXOUT MPHPOTHOE 3arps3HEHNE aTMOC(HEPHO-
r'O BO3/AyXa.

B 3aBucuMOCTH OT MacIITaboOB paCIPOCTPAHCHHUS BBLICISIFOT Pa3InYHbIC
TUIIBIL 3arpsA3HEHUs] aTMOc(ephl: MECTHOE, PErHOHAIBbHOE M III00aJbHOE.
Mecmnoe 3acpssHenue XapaKTepU3YeTCs MOBBIILIEHHBIM COAEPKAHUEM 3a-
TPS3HSIONINX BEIICCTB HA HEOOJNBIIMX TEPPUTOPUSX (TOPOJ, MPOMBIILICH-
HBII paiioH, CeNbCKOXO03iHCTBEHHAst 30Ha W ap.). [lpu pecuonarvrom sa-
epsasHeHuu B c(epy HETATHBHOTO BO3/ICHCTBHS BOBJICKAIOTCS 3HAYUTECIIBHEIC
MIPOCTPAHCTBA, HO HE BCA IUIaHeTa. [ 106anbHOe 3az2pA3HeHue CBI3aHO C H3-
MEHEHHEM COCTOSHHSI aTMOC(EPHI B IIEJIOM.

B 3aBHCHMMOCTH OT MCTOYHHWKA W MEXaHH3Ma OOpa30BaHMS Pa3IHMYaiOT
TIEPBUYHBIC U BTOPUYHBIC 3arPSA3HATENN BO3ayxa. IlepBUUHbIC 3arps3HUTE-
JU BO3IyXa MPEINCTABISAIOT cOOOM XMMHUYECKHE BEIIECTBa, IOMAJaioIIne
HETIOCPEICTBEHHO B BO3IYX M3 CTAIIMOHAPHBIX WM TOABIDKHBIX MCTOYHH-
KOB. BTOpuuHbIe 3arpsA3HUTENN BO3IyXa 00pa3yroTCs B pe3yJIbTaTe B3auMO-
neiicTBUs B atMoc(epe TePBUYHBIX 3arpsS3HUTEIICH MEXITy coOOW U C MpH-
CYTCTBYIOLIMMHU B BO3JlyX€ BEIIECTBaMHU (KHUCJIOPOJ, 030H, aMMHUAaK, BOJA)
moJ1 IciicTBHUEM yIIbTpadUOICTOBOTO M3IyueHus (Tadbmuia). Yacto BTOpHY-
HbIE 3arpsi3HUTENH, HAIPUMEP BELIECTBA IPYIIIbI IEPOKCHALIETUIHUTPATOB
(ITAH), ropa3mo TokcHyHee MEPBUYHBIX 3arps3HUTENCH Bo3ayxa. bombimas
9acTh MPUCYTCTBYIONINX B BO3IyXE TBEPABIX YaCTHUI] M a3P0O30JIeH SBISACTCS
BTOPHUYHBIMH 3aTPA3HUTEILSIMH.

Bbi0poc B aTMocdepy ri1aBHbIX 3arpsi3HUTe el (I0JUII0TAaHTOB) B Mupe U B Poccun

BelmecTsa, MITH. TOHH Juoxcun | Oxcunsr | Oxcun yrine- | Tsepabre Beero
Cephl a3oTa poxa YaCTUIIBI
CyMMapHBIIf MEPOBOH BEIOPOC 99 68 177 57 401
Poccust (TONBKO CTalMOHApPHBIE 9.2 3 76 6.4 26.2
MICTOYHUKN)
Poccust (c yaeToM Bcex HCTOU- 12 58 56 122 132
HUKOB), %0

[To manHbIM MuHHCTEpCTBa 3paBOOXpaHEHMs, HauboJee OmacHoe 3a-
rpsi3HeHUE aTMoc(epbl — paJuoaKkTUBHOE. B HacTosimee BpeMsi OHO 00y-
CJIOBJICHO B OCHOBHOM TIJI00@lbHO pacHpe/esIeHHBIMU DPaHOaKTUBHBIMU
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

JIOJTOXMBYIIMMHU H30TONAMHM — TPOAYKTaMH HCIBITAaHUH SIEPHOTO OpY-
KH1sl, IPOBOJMBLIMXCS B aTMoc(epe u noj 3emieid. [IpuszemHslii ciioi atmMo-
chepsl 3arpsA3HAIOT TakKe BRIOPOCHI B aTMOC(hEpY PaIMOAKTUBHBIX BEIIECTB
¢ neiictByromux ADC B mporiecce UX HOPMaITbHOM dKCILTyaTallud U IPYTHE
HNCTOYHUKH.

Oco00oe MeCTO 3aHMMAIOT BBIOPOCHI PaMOaKTUBHBIX BEMIECTB M3 YET-
BepToro Oyoka YepHoObutbckoit ADC B anpene — mae 1986 r. Ecmu mpu
B3pbIBE aTOMHOW OOoMOBI Hax Xupocumoi (SAmonus) B armocdepy ObLIO
BeIOpomieHo 740 I paJMOHYKJIHMIOB, TO B pe3yinbTare aBapuu Ha UepHo-
obutbeckoit ADC B 1986 1. cyMMapHBIif BBIOPOC PaMOaKTUBHBIX BEILECTB B
atMmocdepy coctaBmi 77 Kr.

Ewme oxuHoit ¢popmoit 3arpsisHenust atMocepsl SBISETCS JIOKAIBHOE H3-
ObITOYHOE TOCTYIUICHHE TeIlJla OT aHTPOIOTeHHBIX MCTOYHUKOB. [Ipu3Ha-
KOM TEIUIOBOrO (TEPMHYECKOTr0) 3arps3HeHUs aTMoc(epbl CIyKaT Tak
Ha3pIBa€MBIC TEPMHUYECKHE IOHBI, HAlPUMEpP «OCTPOB TEIIa» B TOpPOJax,
MOTEIUIEHNE BOJOEMOB H T. II.

B Hacrosimiee BpeMsi OCHOBHOHM BKJaX B 3arps3HEHHE aTMOC(EPHOTO
BO3yXa Ha TEPPUTOPUH POCCHM BHOCAT CIEAYIOIINE OTPACIH: TEIUIOIHEP-
reTHKa (TEIUIOBBIE W aTOMHBIE JIEKTPOCTAHIINH, IPOMBIIIJICHHBIE M TOPOJ-
CKHE KOTEJIbHBIC U JIp.), JAaJiee IPEANPUATHS YEPHOH MeTaluTypruu, Hedre-
JI0OBIYM M He(TEXUMHUH, aBTOTPAHCIIOPT, MPEIIPHUATHS [IBETHON METaLTyp-
'MW ¥ IPOU3BOJICTBO CTpOHMAaTEpHaoB.

Ponb pasnuuHbIX OTpacieil Xo3siiicTBa B 3arpsi3HEHHHM aTtMoc(epsl B
Pa3BUTHIX NPOMBIIUICHHBIX CTpaHax 3amajia HeCKOJIbKO nHasl. Tak, Hanpu-
Mep, OCHOBHOE KOJIMYECTBO BBIOPOCOB Bpeaubix BeuiecTB B CIIA, Bemuko-
opuranuu u OPI" npuxoautcs Ha aBrotpancnopt (50-60 %), Torma kak Ha
JIOJIFO TEIUIOAHEPTETHKH 3HAYUTEIBHO MeHbIre, Bcero 16—20 %.

B mpomecce cxxuraHns TBEPIOTO WM KHUIKOTO TOIUIMBA B aTtMochepy
BBIZIENSACTCS IBIM, COIACPKALTUA MPOAYKTHI MTOJHOTO (IMOKCHI yIiIepoaa u
Tapbl BOABI) M HEMOJHOTO (OKCHIBI YIIIEPOJa, CePHl, a30Ta, YIIIEBOIOPOIBI
u np.) cropanus. OO0beM 3HEPreTHYECKUX BHIOPOCOB OUYeHb BelWK. Tak,
COBpEMEHHAs TEIUIOAIEKTPOCTAHIMS MOIIHOCTBIO 2,4 MutH. KBT pacxoxyer
10 20 ThIC. T. yIiIsl B CYTKU W BBIOpackiBaeT B arMocdepy B cyTku 680 T
SO, u SO3, 120-140 T TBepAbIX YacTHIl (3014, MbLIb, caxa), 200 T OKCHIOB
azoTa.

[lepeBox ycTaHOBOK Ha JKMJKOE TOIUIMBO (MasyT) CHHMIXKAET BBIOPOCHI
30JIbI, HO NPAKTHYECKH HE yYMEHBLIAET BHIOPOCHI OKCHAOB CEPHI M a30Ta.
Hambonee skomormyHOE ra3oBoe TOIUIMBO, KOTOpPOE B TPH pa3a MEHBIIE
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3arps3HAET aTMOC(EpHBIN BO3AYX, YeM Ma3yT, U B IIATh pa3 MEHBIIE, YeM
YTOJIb.

VcTouHnKH 3arps3HEHHs BO3QyXa TOKCHYHBIMU BEIICCTBAMH Ha aTOM-
HbIX 3yekTpoctaHiusax (ADC) — paavoaKTHBHBIH HOJ, PaJHOaKTHUBHBIC
WHEPTHBIC Ta3bl U a3p030Jiu. KpyImHBIN HCTOYHUK SHEPTETHYCCKOTO 3arpsi3-
HEHHS aTMOC(Ephl — OTONMUTEIbHASI CUCTEMA KITHUIL (KOTEIbHBIC YCTAHOB-
KH), IaCT MaJI0O OKCUIOB a30Ta, HO MHOTO IPOYKTOB HETOJHOTO CTOPAHHS.
W3-3a HEOONBIION BBICOTHI JBIMOBBIX TPYO TOKCHYHBIC BEIICCTBA B BBICO-
KHUX KOHIICHTPALUAX PACCEUBAIOTCS BOJIIN3U KOTEIBHBIX YCTAHOBOK.

[lpu BBIIaBKE OAHON TOHHBI cTalu B arMocdepy BBIOpachIBacTCs
0,04 T tBepapix uactui, 0,03 T okcumoB cepsl u 10 0,05 T Okcuaa yriepoaa,
a TakKe B HEOOJBIIMX KOJMYECTBAX TAKWE OIACHBIC 3arps3HUTENH, Kak
Maprasen, cBuHeI, (pocdop, MBIIIBSIK, TApsl PTYTH U Ap. B mpomecce cra-
JIETIaBIIIHOTO TIPOU3BOJICTBA B aTMOc(epy BEIOPAChIBAIOTCS Tapora3oBhIe
cMecH, cocTosmue U3 ¢eHona, popManbaeruaa, 6eH3ona, aMMuaka U Jpy-
THX TOKCHYHBIX BEIIECTB. 3HAYMTEIbHBIC BHIOPOCHI OTXOMAIINX Ta30B U
MBLTH, COJEPXKANUX TOKCHYHBIC BEIECCTBA, OTMEYAIOTCS HA 3aBOJAX I[BET-
HOW METAJUTYPTHH MPH MepepaboTKe CBHHI[OBO-IIMHKOBBIX, MEIHBIX, CYJb-
(GUIHBIX Py, IPH IPOU3BOJICTBE AJTFOMHUHUSA U JIP.

BBIOpOCHI XUMHUYECKOTO TPOM3BOJICTBA XOTS M HEBEIUKU MO 00BEMY
(okoiio 2 % BCcex MPOMBINUICHHBIX BEIOPOCOB), TEM HE MEHEEC BBHIYy CBOCH
BEeChMa BBICOKOH TOKCHYHOCTH, 3HAYUTEIHHOTO Pa3sHOOOpa3ns M KOHIICH-
TPUPOBAHHOCTH MPENCTABIIAIOT 3HAYNTEIBHYIO YTPO3y IS YeJIOBEKa U BCEH
O6woTel. Ha pa3HOOOpa3sHBIX XUMHUYECKHX MPOU3BOACTBAX aTMOChepHBIH
BO3IYX 3arpA3HAIOT OKCHIIBI CEPBI, COETMHEHUS (TOpa, aMMHaK, HUTPO3HBIE
ras3sl (CMeCh OKCHIOB a30Ta, XJIOPHCTHIE COCIMHEHUS, CEPOBOIOPO, HEOP-
TaHW9eCKas MBIIb U T. 11.).

B Mupe HacUMTBHIBACTCS HECKOJBKO COT MUJLIMOHOB aBTOMOOWJICH, KO-
TOpPBIC CXHTAIOT OTPOMHOE KOJMYECTBO HE(PTEHMPOAYKTOB, CYIICCTBEHHO
3arpsi3HssS aTMOC(EPHBIA BO3YX, MPEKIC BCErO B KPYIHBIX TOpojaax. Bei-
XJIOTHBIC Ta3bl JIBUTATENICH BHYTPCHHEro cropanus (ocoOeHHO KapOropa-
TOPHBIX) COIEPKAT OrPOMHOE KOJIMYECTBO TOKCUYHBIX COCAMHCHHA —
OcH3(a)IUpeHa, ajubICrH0B, OKCHIOB a30Ta U YIiepoJa u 0000 OMacHBIX
coeMHEHUH CBHWHIA (B Cllydae NMPUMEHEHUS STUIUPOBAHHOTO OCH3WHA).
HamnbomnpIree KOMMIeCTBO BPEIHBIX BEIIECTB B COCTaBE OTPa0OTABIIHX Ta-
30B 00pa3yeTcs MpH HEOTPETYIMPOBAaHHON TOIUTMBHON CHCTEME aBTOMOOH-
ns. [IpaBuibHas ee perynnpoBKa MO3BOJSIET CHHU3UTH HMX KOJMYECTBO B
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

1,5 pa3a, a cnenuanbHbIC HEUTPATH3ATOPHI CHIXKAIOT TOKCHYHOCTH BEI-
XJIOTTHBIX Ta30B B IIECTh U O0jIee pas.

HHTeHCHBHOE 3arps3HeHre aTMOC(HEPHOro BO3AyXa OTMEUAETCS TaKKe
IpHu o0bIYe U MepepadOTKH MUHEPAITBLHOTO CHIPhs, Ha HedTe- U ra3omnepe-
pabaThIBaIONINX 3aBOJaX, IPH BEIOPOCE MBUIH W Ta30B M3 TOJI3EMHBIX TOp-
HBIX BBIPaOOTOK, MIPH CKMUTAaHUM MycOpa W TOPEHUH MOPOJ B OTBajnax (Tep-
PUKOHAX) ¥ T. A. B cenbCkux paifoHax oyaramu 3arpsi3HeHusT aTMochepHOoro
BO3JlyXa SIBJISIFOTCS JKUBOTHOBOAUYECKHE M TTHUIEBOIYECKHE (PEepMBI, TPO-
MBIIIJIEHHbIE KOMIIJIEKCHI 110 IPOU3BOJICTBY MsCa, paclbUICHHE MECTULIUAOB
HT. I

BriBoa. Boznyx npupoaHo# cpeibl — 3T0 BaKHEHIINN €€ KOMIOHEHT U
HeoTbeMJieMas ee yacTb. OT ero KadecTBa 3aBHCSAT YCJIOBHSI CYILIECTBOBA-
HUSl YeJIOBEKa, XKUBOTHOTO U PACTUTEIBLHOrO0 MHpa. MeToapl conuaibHO-
9KOJIOTHYECKOT0 MOHMTOPHUHIA Ba)KHBI JJISl ONPEAENICHUS] CTENEeHU HKOJIO-
THYECKOTO TpocBemeHus. VcXoas U3 pe3yibTaTOB TaKMX HCCIIEIOBAHUM,
MOYHO TIOJTOTOBHTHh MaKCHMAaJIbHO 3((HEKTHBHBIE TIPOTPAMMBbI SKOJIOTHYE-
CKOT0 00pa3oBaHUs HACETICHHUS.

B 3akimoueHne cTOUT CKa3aTh O TOM, YTO BBHY MHOTOKOMITOHEHTHOCTH
1 MHOTO()AKTOPHOCTH 3arpsi3HEHUSI BO3[yXa TOPOJICKON cpeapl HeoOXOoau-
MBI KOMILUICKCHBIC MCCJICIOBAHUS B JJAHHOM HAlpaBJICHUH, KOTOPHIC OYIyT
YUUTBHIBaTh COBOKYIHOE JE€HCTBHE BCEX acHeKTOB. BOJBIIMHCTBO peleHUit
0 MEpONpUATHUSAX MO YIYYIICHHIO KaueCTBa BO3IYIIHON Cpeabl JOJIKHBI
MIPUHUMATHCS HA TOCYJIAPCTBEHHOM YPOBHE.

JIMTEPATYPA

l.besyraas, O. 0. Bo3xyx roponos u ero mmenenus / 3. 0. besyrmas, U. B. Cmup-
HoBa. — CII6.: Actepon, 2008. — 253 c.

2.Xanapues, A. A. Tpancdopmauus TEXHOICHHBIX 3arps3HHTENCH B aTMOc(hepHOM
Bozayxe / A. A. Xamapues, A. I'. Xpymnaues, C. I1. 'anrokoB // Ycnexu COBpeMEHHOTO ecTe-
crBo3Hanms. — 2010. — Ne 12. — C. 158-164.

3.00 oxpane atMocepHoro Bo3ayxa: denepanpubiii 3akoH ot 10.01.2002 Ne7-d3 // Poc-
cuiickas razera. — Ne 91 ot 13.05.2002.

89



IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

YJIK 543.243.1:727.055

METObI CUHTE3A HUTPATA CEPEBPA(Il) B YCJIOBUAX
YUYEBHOW XUMUYECKOM JIABOPATOPUU

KOnuna A. A., Baptkesuu M. B, cTyaeHTHI

Hayunvie pykosooumenu — Banaesa-Tuxomuposa O. M., kano. 6uon. Hayx,
odoyenm; benoxeocmos A. A., kano. neod. Hayk, ooyenm

YO «ButeOckuii rocyiapcTBeHHbIH yHuBepcuteT uM. [1. M. Mateposa,
r. Burebck, Peciyonuka benapych

Beenenne. Hutpar cepebpa(l) sBisercs ogHUM 13 BOCTPEeOOBaHHBIX
PEaKTUBOB JJIsl y4eOHOTO XMMHYECKOTO SKCIIEPUMEHTA, O/THAKO Ipero/iaBa-
TEeTM XMMHU 9acTO CTAJIKHBAIOTCS C MPOOJIEMOH ero MmpuoOpeTeHus. JTo
CBSI3aHO C TEM, YTO BEIIECTBA, COJCPIKAIIIE [PparMeTalibl TpeOyoT 0c000-
ro oOpalieHus Npu NpuoOPETeHHH M CIHCAHWHU. B CBA3M C 3TUM HHUTPAT
cepedpa MpOCTO OTCYTCTBYET B MEPEYHE PEAKTHBOB Y MHOTMX IMOCTABIIH-
koB. OJHAKO HHUTpAT cepedpa MPEACTaBIISETCS BO3MOXHBIM IOJIYYUTHh B
YCIOBHSX y4eOHOW XxuMmmdeckoi mabopatopun. PaccMoTpuM crocoOsI 1mo-
nyaenust AGNOs;.

1. U3 «bankoBckoro» cepedpa (mpodsr 999):

a) Ctpyxku cepedpa (60 T) mocTeneHHO BHOCAT (O] TATON WM Ha OT-
KPHITOM BO31yxe) B Harperslii g0 50 °C pacteop 43 cm® HNO; (mm
1,40 r/em®) B 45 cv® Bogsl. [Tociie HOTHOrO PacTBOPEHHS KHUAKOCTH (DUITb-
TPYIOT, GUIBTPAT yNApUBAIOT JI0 00pa30BaHUs KPUCTAIIIMYECKOH TUIEHKH U
OXJIKIAIOT TIpU TiepeMernrBanuy. Beimasmme kpuctamuiel AGNO; oTcachl-
BalOT Ha BOpoHKe BroHxepa M MpoMBIBAIOT 2 pa3a JeassHOH Boo. Matod-
HBII PacTBOp BMECTE C MPOMBIBHBIMU BOAAaMH YNApUBAIOT U KPHCTAILUIN3Y-
0T, KaK yka3aHo Beire. O0e ¢ppakiui KpUCTAJUIOB CMEUINBAOT, CYIIAT IPH
110 °C u nomemaror B TeMHy1o 6anky. Beixon 95 r (90 %).

MartouHbIif pacTBOp NOCJI€ BTOPOH KPUCTAIUIM3ALUUA MOXKET COJAEPKATh
npumeck Cu, u ans nomydenust u3 Hero AGNO; pactBop mpeaBapuTenbHO
CJIE/IyEeT MOJIBEPTHYTh CIIEIIMAIBEHON OUUCTKE.

6) Buocsar 60 r mopomka Ag B cmech 50 em® 30%-noii H,0, 1 20 cm®
HNO; (. 1,40 r/em®), monHoe pacTBopenue 3akamumBaercs depe3 10 MuH.
JanpHelnyo paboTy NpOBOISIT, KaK YKa3aHO B IMYHKTE a).

2. U3 cnmaBoB, comepkammx menb. Cepedbpo 925 mpoObl. MoKHO HC-
MOJIb30BATh JIAXKE MOTEPSHHbBIE CEPhIH:
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Cexnust 1. Teopernueckue acIeKThl XMMHHU U OXPaHa OKPYXKaloIeil cpebl

a) [lpemapaT MOXHO HOJNYYHUTh U3 CIUIABOB, COJACPIKALIMX HECKOJBKO
npouenToB Cu, crenyromumM obpazom. CriaB pacTBOpsIOT (MO TAroil) B
20-40 % HNO; mo nHaceimenus. OTOMparoT HEKOTOPHI 00hEM pacTBOpa H
pactBopom KOH ocaxmaror Ag,O [¢ mpumecbto Cu(OH),]. Ocamok mpo-
MBIBAIOT BOJOW M CMEIIMBAIOT C OCTAJIBHOW YacCThIO PacTBOpa, MPH 3TOM
BCSL M€JIb, COJEpIKalascs B pacTBope, Beimagaer B Buge Cu(OH),, a Ag,0
U3 0CaJiKa MEPEXOUT B PacTBOP:

AgzO + CU(NO3)2 + H,0 = CU(OH)zl + 2AgN03

CmMmech GmIbTpyIOT, (pmibTpar ynapusaroT W kpuctamiuzyror AgNOs;,
KaK OIMCAHO BbILIE B II. 1.

Just ucnonpzoBanus AgyO, YaCTHYHO OCTABIIETOCS B OCAIKE BMECTE C
Cu(NOg),, ocamok 06pabaTHIBAIOT COJISTHON KUCIOTOMN; MOJYYEHHYIO COJIb
AQCl BoccTaHaBIMBAIOT B METAILUTHYECKOE cepebpo aeiicTBrem ZN.

6) U3 cruiaBoB, Oosnee OenHbIX cepeOpOM, HO B KOTOPBIX Bce ke AJ
6ompire, yeM Cu, AgNO; peakTuBHON KBanmu(pUKAIIUKM MOXKHO TOJYYUTH
CIIEIYIOITUM 00pa3oM.

CrmaB pacTBOPSIOT (TOA TATOM MM OTKPHITEIM Bo3xyxoMm) B HNOj,
GMIBTPYIOT, GMIBTPAT YHAPUBAIOT M KPUCTAJUIN3YIOT, Kak 00br4HO. Kpu-
cramisl AgNOs, conepikamue CUu(NOs),, IpOMBIBAIOT BOIOM WM B CIyYae
3HAYUTEJIBHBIX KonndecTB Mean — 5—-10%-noit HNOj. IIpoMsbiThie KpucTan-
Jbl TIEPEKPUCTAIUTH30BBIBAIOT M3 Topsidedl Boabl. [IpOMBIBHBIC BOABI, CO-
nepxamue AgNO;z;, MOXXHO HCIONIB30BaTh HPU HOBTOPHOW paboTe Ui
MPOMBIBKH KPUCTAILIOB.

Beixon HU3KHH (M3-32 TOTEPh NP KPUCTAIUTU3ALHN ).

B) [Ipenapar, mony4eHHbIH U3 CILIaBOB, B KOTOPBIX MeIH OOJbIIE, YeM
cepeOpa, Hy»K/IaeTCsl B JOMOIHUTEIBHON OTYUCTKE.

IMpomeiteie Bomoi min 5—-10%-Hoit HNO; kpuctamisr AgNO;, cozaep-
xamue CU(NO3),, masar B muatunoBoi gamke 1 1 npu 290-300 °C. Tlpu
stoM CU(NO3), pasznaraercs, ocrasisiss CuO, a AGQNO; 1ouTH He U3MEHSET-
cs1. TTocne oxnakaeHHs CIUTaBICHHYIO MacCy pacTBOPSIOT B BO€ M OT(HIb-
tpoBbiBatoT CUO. @unsTpat nmoakucisitor HNO3z 1 ynmapuBaroT 1o Kpuctai-
TM3AIMH.

r) Ilpu MCrOJIB30BaHUU CIUIABOB, OYeHb OemHBIX cepedpoM (o 30 %),
CIUTaB PAcTBOPSAIOT (IIOI TATOH MM Ha OTKpbIToM Bo3ayxe) B HNOjz, oca-
®KaarT cossHoM kucnotoit AQCI u mocie NpOMBIBKH COJIb BOCCTAHABIIHMBA-
I0T 10 Merayuia; yucroe cepedpo mis nepesona B AGNO; pactBopsiior B
HNO;.
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

PactBop Hutpara cepebpa(l) sydire roToBUTh HEOOIBIIUMHU TOPIHSIMHU
(3-5 mu1) B XOpolueii (CBEKeH) TUCTHUIMPOBAHHOM BOJE M XPAHUTh B TEM-
HOM (hi1akoHe. B Takux yciaoBusAX pacTBOp XpaHUTCS 1-2 Mecsra.

BemiectBo npeacraBiser co0oif OecIBETHBIE MIIACTHHYATHIE KPHUCTAIUIBI
poMOuuecKoi cuctemMsl, wi. 4,352 r/em®. T. . 212 °C, IIpU TeMIIepaType
KpacHOTO KaJeHUsl peakTHB paziaraercs. He m3meHseTcs mojn JeicTBHEM
CBETa, €CNIM HE NMPUCYTCTBYET OPraHMYECKUE BEIECTBA; B IPOTUBHOM CITy-
yae 4epHeeT (10 3TOW NPUYHMHE OCTABJIACT YSPHBIC ISITHA HA PyKax, MaTe-
PUH U T. 1.).

PeaktuB xopouio pactBopuM B Boje (68,3 % npu 20 °C) u riuuepuse,
PacTBOPUM B 3THJIOBOM, METHIIOBOM W U3OTIPOITMIIOBOM CHHPTAX, TPYIJHEE B
areToHe W Oensoisie. OUeHb XOPOIIO PacTBOPUM B OeH30HUTpHIE. [louTH
HepacTBopuM B KoHII. HNO3. A30THOKHUCIIOE cepedpo sIIOBUTO.

BoiBoa. B 3akimoueHne MOXXHO OTMETHTH, YTO HHTpaT cepedpa — J0-
BOJILHO PaclpOCTPAHEHHBIM U HAJEKHBIM aHTUCENTHYECKU Tpernapar. Ye-
JIOBEK CTAJKMBACTCA C HUTpPATOM cepedpa OyKBaJIFHO C TMEPBBIX CEKYH]
xu3HH: 2%-HBIA €r0 PacTBOP 3aKalbIBAIOT B IJ1a3a HOBOPOXKICHHBIM IS
NpO(GUIAKTUKYA KOHBIOHKTUBUTOB. J{71s1 00pBOBI ¢ HH(EKIUEH B HOCOTTIOTKE
UCTIONB3YIOT TOJY4YEeHHbIE W3 HUTpara cepedpa KOJUIOMIHBIE PacTBOPHI
(xommaprod, mpotaproi). Hurpar cepebpa(l) mupoko H3BeCTEH Kak peareHT
JUIsl OTKPBITHSL aHMOHOB || Tpynmbl (rajmoreHuipl, CyabQUIbI, LHAHHUIDL).
Bonee naTepecHO MCONb30BaHNE HUTpATa cepedpa Kak peJoKc-peareHra B
OKHUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUAX. B 3TOM KadecTBe ero IaBHO
MIPUMEHSIOT B MIPAaKTHKE XpoMorpadudaeckoro ananmza [2].

Hurpar cepedpa(l) ucronb3yercs Ajst HOMyYeHNUsT aMMHAYHOTO PACTBO-
pa okcuga cepebpa (peaktuB TouieHCa), KOTOPEIH SIBISICTCS] BaKHBIM pPeaK-
THBOM B aHAJIUTHYECKONW XMMUH, MIPH B3aHUMOJCHCTBHU KOTOPOTO C albJe-
THIOM IIPOMCXOAUT OKHCJIHUTEIHLHO-BOCCTAHOBUTENIbHASI peakiusi ¢ 00pa3o-
BaHHEM METATUYECKOTo cepedpa (peaxius cepeOpsHOTO 3epKaa).

JINTEPATYPA
1.Kapsxus, 0. B. Unctsie xumudeckue Bemectsa / 0. B. Kapskun, U. U. Anrenos. —
4-¢ w3a. — M.: Xumus, 1974. — 408 c.
2.XpamoB, B. A. «Anckuil KaMeHb» KaK PEaKTUB ISl AHAIUTUYECKOH XUMHUH /
B. A. Xpamos, E. }O. I'ypuna, I'. JI. 'n3z3arosa // Xumus B mkone. — 2006. — Ne 5. — C. 60-61.

92



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U arPOXUMHUH

CEKI[HA 2. Ponb xumuu 6 coepemeHHbIX
MEexXHO102UAX PACMEHUEB00CMEA U AZPOXUMUU

V]IK 631.531.027.2:632.95:633.521:631.559

BJUSHUE MTPOTPABJINBAHUS CEMSH HA YPOKAMHOCTH
N KAYECTBO JIbBHA-JOJIT'YHIA

AspeeBa M. A., cTyeHT

Hayunwiii pykosooumens — Komapos M. M., kano. c.-x. nayx, ooyenm
YO «Bbenopycckasi rocyAapCTBEHHAsI CEbCKOXO03SIMCTBEHHASI aKaTIEMHUSD,
r. 'opku, Pecriyonika benapychb

BBenenne. YpokaifHOCTh M Ka4eCTBO JILHO-TIPOIAYKIIMH B OOJBIION
CTETICHH 3aBUCAT OT YPOBHS 3allIUTHI TIOCEBOB OT BpEIUTENICH M OOJIE3HEH.
OHUM W3 OCHOBHBIX MCTOYHHKOB PAcHpOCTpaHEeHHUsT Hanbosiee BpeaoHOC-
HBIX 3a00JIeBaHWH JTbHA SIBIIIOTCS CEMEHa, IMO3TOMY HX IpeaIroceBHAs
00paboTKa SBIETCS 00s3aTEILHBIM JIEMEHTOM B TEXHOJOTHH €T0 BO3JIe-
nmeiBanHus. [IpOTHB KanbIIEBOTO XJIOpo3a M OaKTepro3a PEeKOMEHIYeTCs
MPUMEHEHHUE MHUKPOYJIOOpEHHI B BHC BHEKOPHEBOW MOJKOPMKH MOCEBOB
WIA TPUMEHCHHE WX B COYCTAHWUHM C TMPOTPABHUTEIAMU TNpHU 00paboTKe
CeMsH. 3aluTa JbHA OT BPEAMTENICH HEOOXOMUMa yKe Ha CaMbIX PaHHUX
dTanax pasBUTHS M MPOBOJMTCS IyTeM OOpabOTKHM CeMsH Iperaparamu
HUHCCKTULIUIHOTO [leﬁCTBHSI HJIn KOM6I/IHI/IpOBaHHbIMI/I npenaparamu, 06ﬂa-
JAarOIMMHU KaK HHCCKTUIIUIHBIMH, TaK U q)yHFI/lHI/I[leIMI/I CBOMCTBaMH.

Heas padorbl — m3ydnTh (H(HEKTUBHOCTH NPHUMEHEHHS Pa3IUIHBIX
MPOTpaBUTENCH PYHTHIUAHO-HHCEKTHIUIHOTO JCHCTBUSA ¢ MHKPOIJIEMEH-
TaMU [P BO3CIBIBAHUH JIbHA-TOJTYHIIA.

MaTtepuaabl 1 MeTOAHKA HccaenoBanmii. McciaenoBanus ObUH TIpo-
BeneHsl B 2011-2013 rr. Ha onsiTHOM nosie PYII «BureOGcknii 30HAIBHBIN
WHCTUTYT cenbckoro xossiicrBa HAH benapycu» Ha  nmepHOBO-
MOA30JIMCTON CPEHECYIJIMHUCTON IOYBE, Pa3BUBAIOIIEHCS Ha JIECCOBU-
HbIX CYTJIMHKAX, MOJACTUIACMbIX MOPCHHBIM CYTJIMHKOM C FJ'Iy6I/IHBI 0 1 M,
CO CIIEAYIOIIMMH arpOXUMUYeCKUMU mmokazaressimu: pHyc 5,6-5,9; P,Os —
237-248 u K,0 — 210-280 mr/kr moussr; rymyc — 2,8-3,2 %.

[IpenuiecTBECHHUKOM JIbHA-JIOJNTYHIIA B OIBITAX SBJSUTUCH 3EPHOBBIC
KYJNBTYpPHI, ITociie yOOpKH KOTOPBIX BHOCHIH TopHano 500 B mose 4,0 n/ra.
Munepansibie  ynoopenus (NogPgoKigg) BHOCHIM IMOJ MPearOCEBHYIO
KyJIbTHUBAIMIO B BUAE€ aMMHAYHOW CENUTPHI M JBOifHOTO cymepdocdara,
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

KaJMiHbIE — OCCHBIO B BHJE XJopucTOoro Kamus. IloceB mpoBoaunu B Tpe-
TheM aekaze ampeis cesiukod «Lemken» ¢ Hopmoii BbiceBa 22 MiH/Ta
BCXOXKHX CeMsH, YOOpKY — B (a3y paHHe-kenTou crenoctu. O0mas mio-
maab AeSHKE — 25 M%, yueTHas — 15 M°, HOBTOPHOCTb YeTHIPEXKPATHASL.
[IporpaBanBaHue ceMsiH MPOBOAMIIOCH 3a 2 HENENIM O I0CeBa Iperapa-
TaMM COIJIACHO CXeMe OInbITa (Talynia) B CIEAYIOMNX J103aX: MHKPOCHI
Cu, Zn, B, UC - 5,0 n/t; makcum, KC — 2,0 i/t; Tady, BCK - 1,0 si/T.
B ¢a3y BcxonoB (Bbicota JipHa 1-2 cM) B BapuaHTe 5 NpPOBOAMIIACH
00paboTka MpOTHB JBHSAHOIM Onoxu mpemnapatom ¢ackopn (0,1 s/ra); B
(a3y BcxobI-Ha4YaIO (a3bl «enoyka» (BbICOTA JIbHA 4—5 CM) — HEKOpHEBast
MMOJKOPMKAa MHKPOARJIEMEHTaMH JKOJIHCT MOHO IMHK (2,0 n/ra), 3a
HCKJTIOUYEHNEeM BapHaHTa 2, COBMECTHO ¢ (QYHTHIHUIHOH 00paboTKOM
mpernapatom noHesuMm (1,0 i/ra); B ¢a3y «emouka» (BBICOTa JbHA 8—
10 cm) — oOpaboTka TPOTHB ONHOJETHUX M MHOTOJICTHHX IBYIOJBHBIX
COpHSKOB 0aKoBOW cMechlo repOmIumoB cexkatop Typbo (0,05 mra) +
+2M4X (0,5 n/ra) + moutpen 300 (0,1 n/ra); B da3y «emouka» (BeIcOTa
npHa 10—15 cM) — 00paboTKa MOCEBOB MPOTHUB OJTHOJCTHUX U MHOTOJICTHUX
37IaKOBBIX COPHSIKOB rpaMMUHHIMIOM Muypa (1,0 1i/ra).

Biusinue npeanoceBHoii 00paGoTKH ceMsIH HA YPO:KAHHOCTH JIbHA-A0JTYHIA

YpoxkaifHOCTb, 1/Ta
BapuanTs! BOJIOKHA
TPECTHI
o01ero | JUIMHHOTO
1. KonTpouns (6e3 npoTpaBivBaHusi) 24,8 4.4 15
2. Muxpocui Cu, Zn, B — uakpycTarus ceMsH (¢hoH) 26,2 54 19
3. ®oH + HKOIUCT MOHO LIUHK (110 BEreTaIMu) 27,5 6,3 25
4. ®oH + MakCUM 32,8 9,8 5,0
5. ®oH + MakcuM + packop (1o BereTanuu) 44,2 13,5 8,3
6. ®ow + Taby 47,5 15,1 10,1
7. ®oH + MakcuM + Taby 49,0 16,2 11,2
HCPys 0,8-2,0 | 0,3-0,8 0,2-0,5

[IpennoceBHas 0OpaboTKa CeMSH OKa3aa MOJIOKHUTEIbHBIN 2 (eKT Ha
MOKa3aTeay IMOJeBOM BCXO0XKECTH M TYCTOTHI CTEONECTOs JIbHA-JOJTYHIIA,
HanboJiee BBICOKME 3HAYEHMS KOTOPBIX OTMEYCHBI NPH MPUMEHEHHHU Ipe-
MapaToB MHCEKTUIUIHO-QyHIHIUAHOTO AeicTBUs. KOMIUIEKCHOE HCIIOIb-
30BaHHME CPEJICTB XMMHU3ALUHN MOBBICHIO M OMOMETPUYECKHE IOKA3aTeIH
Ka4yecTBa PACTCHUH JIbHA-NOATYHIA. [Ipu 3TOM 3QEeKT OT mpOoTpaBIUBaHUSL
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MHCEKTUIUAAMH OKa3ajcs OoJiee 3HAYWUTENLHBIM, YeM TPH WX BHECCHHH
TIPY OTIPHICKUBAHUH BET€TUPYIOMINX PACTESHHH.

Hamnbonee BbIcOKast yposKaHOCTH TPECTHI, OOIIEr0 W JUTMHHOTO BOJIOK-
Ha IOJTyYeHa MPH KOMIUIEKCHOM HCIIOJIB30BaHUHM MHKPO3JIEMEHTOB, (pyH-
TUIMIOB ¥ WHCEKTUIIUIOB TpH TpoTpaBiuBanmu cemsH — 49,0, 16,2 u
11,2 11/Ta COOTBETCTBEHHO.

3axurouenue. [IpenmnoceBHas 00OpabOTKH CEMsH JbHA-I0JTYHIIA CYIIe-
CTBCHHO MOBBINIAECT YPOKAWHOCTh M KAaYECTBO JILHONPOIYKIUH: MHKPO-
9JIEMEHTHI 00ecleurBalOT NpUOaBKy ypOXKaWHOCTH JILHOBOJIOKHA OOIIEro
1o 1,0 u gymuasaoro — 1o 0,4; dyarunuast — 10 9,7 u 10 6,4; MHCEKTHIIUIBI —
10 9,7 u mo 8,2 w/ra coorBeTcTBeHHO. COBMECTHOE IPUMEHEHHE WHCEKTH-
OUI0B, (YHTHIUAOB W MHKPORIIEMEHTOB IIPH MPOTPABINBAHUH CEMSH
00eceumio MaKCUMaIbHYI0 TPUOAaBKY YPOXKaHOCTH TPECTHI B pa3Mepe
24,2 1/ra, mpHOBOJIOKHA obmmero — 11,8 m/ra u gmuaHEOTO — 9,7 1/ra. [pH-
MEHCHHE HHCEKTHUIHIOB TPU ONPHICKIBAHWN BETETHPYIOUINX PACTCHUI
oKa3anoch MeHee 3()()EeKTHBHBIM, YeM TMpPH WX HCIOIB30BaHUM TPH IIPO-
TpaBJIUBaHUK CEMEHHOIO MaTepHaa.

YK 633.521:661.162.6:631.559

BJIMSTHUE PETYJISITOPOB POCTA HA YPOXKAMHOCTD

N KAYECTBO JIbHOIMPOJAYKIIUN

ABaeeBa M. A., cTyaeHT

Hayunwiii pyxosooumens — Komapoe M. M., kauo. c.-x. HayK, 0oyenm
YO «benopycckas Tocy1apCTBEHHAs CETbCKOXO3SIMCTBEHHAS aKaJIeMUs»,
r. l'opxu, Pecniybimka benapych

Brenenne. [IpoGnema perymsamuu pocta M pa3BUTHS pacTeHHUil ¢ mo-
MOIIBIO (bHSI/IOIIOFI/I‘ICCKI/I AKTHUBHBIX BCHICCTB B HACTOALICEC BPEMSA ABJIA-
€TCsl OJJHOM M3 CaMBIX aKTyaJbHBIX B COBpEMEHHOW Omoiormu. B mocien-
HHUE TOABI OOJBIIOC BHUMAHUE YACISICTCS MPUMEHCHHUIO Ha JIbHE-JI0JTYHIIC
HOBBIX PErYJSTOPOB POCTa C LEJIbIO MOBBIIIEHUS! YCTOMUMBOCTH K IOJera-
HUIO KaK OJHOM W3 TJIABHBIX MPUYUH CHIDKCHUS YPOXKAHHOCTH M KadecTBa
JBHOTPOTYKITUH.

Heab padoThl — U3yYUTh UCIIOJIB30BAHUE PA3IUYHBIX PETYJISTOPOB PO-
CTa pacTeHHUH B IIOCeBaX JbHA-JOJTYHIIA B IIENAX COBEPIICHCTBOBAHUS TEX-
HOJIOTHH €T0 BO3JICIIBIBAHMSI.

Marepuajbl U MeTOAUKA HCCaeq0BaHuii. VccienoBanus ObUH Mpo-
BeneHsl B 2011-2013 rr. Ha onbrTHOM 110J1€ PYII «ButeOcknii 30HaNBHBIH
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T'opxu, 17-19 mas 2016 T.

HHCTUTYT cenbckoro xo3siictea HAH bemapycu» Ha nepHoBo-moazomnu-
CTOM CpEeAHECYIJIMHUCTON II0YBE, Pa3BUBAIOIIEHCA Ha JIECCOBHIHBIX CYI-
JMHKAX, TOJCTIIAEMBIX MOPEHHBIM CYTIIMHKOM C TITyOMHBI 0 1 M, co cie-
JYIOHIMMH arpoXuMHYecKuMu nokaszarensimu: pHyc 5,6-5,9; P,Os — 237-
248 u K,0 — 210-280 mr/kr noussl; rymyc — 2,8-3,2 %.

CxemMa ombiTa BKJIIOYaia aBa (akropa: A — peryisropsl pocta: Lellelle
750 (xmopmexBatxiopun, 750 r/m) — 1,0-1,25 n/ra; cepon (3Tedow,
480 r/n) — 1,0-1,5 n/ra; mommyc (TpuHekcanak-aTwi, 250 r/m) — 0,3—
0,6 n/ra; tepnan (menuksarxiopun, 305 r/n + sredon, 155 r/m) — 1,0—
1,5 n/ra; u B — ypoBens azotnoro mutanusi: No; Nao; Nyo. [Ipeniuecteennn-
KOM JIbHA-JIONITYHIIA B ONBITaX SBISUIMCH 3€PHOBBIE KYJIBTYPHI, TIOCIE yOOp-
KM KOTOPBIX BHOCHJIU TopHano 500 B mose 4,0 n/ra. YaoOpeHHs BHECSHBI
O]l TIPEATIOCEBHYIO KYJIBTHBAIMIO COTJIACHO CXeMe ombITa B BHme: Ngo —
neoiiHoi cymepdocdar (Pgy); Ny — aMMOHM3HMpOBaHHBIN cyrnepdocdar
(NZOPGO); Ngo— ADPK 6:21:32 (N18P63K9580,5Zn 0,8) + pomosnHuTEIbHBIE Nog
BHECEHBI B BuIe MoakopMkHu pactBopoM KAC (1:4) B ¢a3y ObicTporo po-
cra. Kamuitaeie ynoopenus (Kiso v Kgp) B BHIIe XJIOPHCTOr0 Kallusi BHECCHBI
¢ ocenu. [ToceB mpoBoaAMIU B TPEThei Jekaje anpeis cesuikoil «Lemkeny ¢
HOpPMOW BbICEBa 22 MIIH/Ta BCXOXKUX CeMsH, yOOpKy — B a3y paHHe-
xentor cnenoctr. OO0mas miomaas ASIsSHKH — 25 M°, ydetHas — 15 M2,
MMOBTOPHOCTh YEThIPEXKpPATHASL. YXOJ 3a MOCCBAMH MPOBOAMIICS COTIACHO
OTpacieBOMY PETJIAaMEHTY 10 BO3/CIBIBAHHIO JIbHA-IOJTYHIIA. PerynsaTopst
poCTa IPUMEHSITUCH B a3y KOHEIl OBICTPOTO POCTa — Hadalo OyTOHM3a-
U,

[IpuMeHeHNE peryIaTopoB pOCTa OKAa3alo ITO3UTHBHBIA A(PQEeKT Ha
OMoMeTpHYeCcKHe TIOKa3aTelld W YCTOHYMBOCTG K TIOJCTAaHHWIO JIbHA-
IONTYHIIA, JyYIIHE pe3yNbTaThl MOJNYYeHB TPH  HCHOIB30BaHUHI
npenaparoB cepoH (1,0-1,5 n/ra) u tepman (1,0-1,5 n/ra). Ilonkopmxka
[MOCEBOB a30THBIMHU YAOOPCHHUSIMHU TAKKE OKa3alia IOJIOKUTECILHOS IeH-
cTBHE Ha OMOMeTpHYecKue Mokasaresn. MakcuManbHas o0mias U TeXHuYe-
CKas JuiiHa CTEOJII OTMEYCHA MpH MPUMEHeHHu mpernapara cepoH (1,0—
1,5 ni/ra) Ha done a30THBIX ynoOpeHuid B po3e 40 Kr 1. B.

[IpumeHeHne peryisaTopoB pocTa B IOCEBax JibHA-IOITYHIA o0ecIieuu-
JIO TOCTOBEPHOE IOBBHIIICHUE YPOXKAIHOCTH JHHOBOJIOKHA Ha BceX (hOHAxX
MUHEPAILHOTO MUTAHUS (Tabuia).
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Baunsinue peryjasiTopoB pocTta Ha ypOmaﬁHOCTb 1 Ka4eCTBO JIbHOBOJIOKHA

YpokaliHOCTh BOJIOKHA, 1/Ta
obuero | JUIHHHOTO
PerapnanTsl —
Daxmop A JHo3za a300Ta — @axkmop B -
No | Nao | Nao :g;.}; No | N2o | Nao ;g;HA
1. KonTpomns 9,0 132 | 181 13,4 65199 | 124 9,6
2. Lellelle 750 (1,0 n/ra) 109]154| 211 15,8 7,8 114 | 147 11,3
3. Cepon (1,0 1/ra) 1421198 | 273 20,4 11,7168 | 224 17,0
4. Mopaayc (0,3 n/ra) 12,0)17,0| 238 17,6 82 |123| 16,6 12,4
S. Tepman (1,0 n/ra) 1121159 | 225 16,5 88 [125] 16,7 12,7
6. Lellelle 750 (1,5 n/ra) 119)16,8| 235 17,4 88 |126| 164 12,6
7. Cepon (1,5 n/ra) 134 118,7| 26,0 19,4 11,1158 211 16,0
8. Moanyc (0,6 n/ra) 11,0154 | 213 15,9 7,7 |11,1| 146 11,1
9. Tepmnaun (1,5 n/ra) 119)16,4 | 231 17,1 95 [132| 17,2 13,3
Cpeonee no . B 11,7116,5| 23,0 89 12,8 | 16,9
HCPgA 0204 0207
HCPwB 0205 0207
HCPgs4B 0102 0121

Hawubornee BbICOKasi yporkailHOCTh JIbHOBOJIOKHA TIOJIydeHa B BapUaHTax
¢ mpuMeHeHueM mpenaparta cepoH (1,0-1,5 s/ra), mpubaBka oOriero Bo-
JoKkHa coctaBuna 4,4-9.2 w/ra, gnmuaaoro — 4,6—-10,0 w/ra. JJonoiHUTENb-
Hoe BHeceHne 20 KT 1. B. Q30THBIX yIOOPEHUH YBEIHUNBAIOT YPOKaHOCTh
ob1rero BookHa Ha 4,8—6,5 1/ra u JnuuHoro Ha 3,9-4,1 1y/ra.

3axiouenue. [IpuMeHeHHE PEryisaTOPOB POCTa MOBBIMIACT YCTOHYU-
BOCTh CTEOJICCTOS JIbHA-TONTYHIIA K IOJICTAHUIO U YBEIUYUBACT €r0 ypo-
*alHocTh. MakcUManbHbIl Pe3yNbTaT MOJNY4YEH IPU IPUMEHEHUM Ipena-
para Cepon (1,0—-1,5 n/ra): ycroituuBocts nbHa 4,8 Oasia, ypoxkaiHOCTh
JBHOTpPECTh 66,9-68,6 1/ra, npHOBONOKHA obOmero — 13,4-27.3 w/ra u
mmHHOTO — 11,1-22 4 11/ra. BHeceHNe TOMOTHUTEIBHBIX a30THRIX yI00pe-
Huii B Buae noakopmku pactBopom KAC B hazy GricTporo pocra yBenudu-
BaeT ypOXKalHOCTh TPECTHI, OOIIET0 U [UIMHHOTO JIbHOBOJIOKHA.
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

YJIK 633.521:632.954

IOPEKTUBHOCTDb 'EPBUIINI0B B IOCEBAX
JIBHA-JOJITYHI A

AspeeBa M. A., CTyIeHT

Hayunwuii pyxosooumens — Komapose M. M., kano. c.-x. HayK, OoyeHm
YO «benopycckas TOCyJapCTBEHHAS CEITLCKOXO03SICTBCHHAS aKaIEMUSD»,
r. l'opxu, Peciybnmka Benapych

Beenenue. HanexxHas 3amura moceBoB JIbHA-IOJITYHIA OT COPHSIKOB —
IJIaBHAsl COCTaBHasi YaCTh MHTCHCHBHOW TEXHOJIOTMU €TI0 BO3JEIIbIBAHUS U
BAKHEHUIIMKA PE3EPB IOBBIIIECHUS YPOKAHHOCTH, YJIYYIIEHHsS KadecTBa
MIPOAYKIIUH, CHUXKEHUS 3aTpaT Ha ee mepepaborky. Ilpu oTcyTcTBHU Mep
OOpBOBI C COpHSIKAMU CpEJHHE MOTEPH YpOKasi TPECThl MOTYT JAOCTHUTaTh
63-86 %, a mpHOCEMSsIH — 72—77 % [1].

Heabp padoThl — U3y4YHUTh BUIBI U CPOKH NPUMEHEHHs TepOHIMIOB B
MOCEBAaX JIbHA-IONTYHIIA ¥ UX BIMSHHUE Ha YPOXKalHOCTh U Ka4eCTBO JILHO-
MIPOLYKIINH.

MaTtepuajbl 1 MeTOAHKA HccaenoBanmii. VcciemoBanus ObUH TIpo-
BeneHsl B 2011-2013 rr. Ha onsiTHOM nosie PYII «BureGcknii 30HaIBHBII
HHCTUTYT cenbckoro xossaiicrBa HAH bemapycu» Ha nepHOBO-
MOA30JIUCTON CPEHECYIJIMHUCTON IOYBE, Pa3BUBAIOIIEHCS Ha JIECCOBU-
HBIX CYTJIMHKAX, MOJCTHIAEMbIX MOPEHHBIM CYTJIMHKOM C TITyOUHBI 0 1 M,
CO CIICAYIOIMMH arpOXUMUAYeCKUMU mokaszaresimu: pHyc 5,6-5,9; P,Os —
237-248 u K,0 — 210-280 mr/kr moussr; rymyc — 2,8-3,2 %.

[TpeaiecTBEHHUKOM JIbHA-AOJTYHLIA B OIBITaX SBJISUINCH 3EPHOBBIE
KYJIBTYPBI, 1T0cjie yOOpKH KOTOpBIX BHOCHIM TopHano 500 B nose 4,0 n/ra.
Kanmitaete ynoopenust (Kgp) B Bie XJIOPHCTOrO KAl BHECEHBI C OCEHH;
HOJ TPEAIOCEBHYI0 KYJIbTHBALMIO BHECEHO KOMIUIEKCHOE YIOOpeHHue
mapku ADK 6:21:32 (N1gPs3KosBosZNgg). [loceB mpoBoammm B TpeTheit
Jekaje ampens cesuikoit «Lemkeny ¢ HopMoii BeiceBa 22 MIIH/Ta BCXOMKHX
ceMsiH, yOopky — B a3y paHHe-kenTol crenoctd. OOmmias riomans ie-
JNSTHKH — 25 M, yaetHas —15 M2, IIOBTOPHOCTh YETHIPEXKpATHAs. YXOJ 3a
MOCeBaMU: NPOTPABIMBAHUE CEMSH IPOBOJMIIOCH 3a 2 HEAENHU JI0 1oceBa
npenaparamu ButaBakc 200 ®d (2,0 1/t) + MHKpOCHI LIMHK, O0p, Melb
(5,0 n/T). B bazy BcxonoB (BeicoTa JibHa 1-2 cM) mpoBoamiIach 00paboTKa
NPOTUB JIbHSHOI O10xK npenaparom dackopa (0,1 s/ra); B pazy BcxobI-
Hayaso (asbl «eJo4Kka» (BbICOTa JbHA 4—5 CM) — HEKOpHEBas IT0JIKOPMKa
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mukpoasementamu (1,1 kr/ra) B Bume cyiabdara nuaka (ZnS04-7H,0) cos-
MecTHO ¢ (yHrunugoM noxesum (1,0 n/ra).

Cxema ombITa BKJIIOYAJIa BAPUAHTHI PUMEHEHUS TepOUITHIOB 1 UX Oa-
KOBBIX CMeceil B pas3iiMuHble CPOKH: KOHTPOJb (0e3 MpUMEHEHHs Trep-
ounmaoB); 6akoBele cMecu cexaTop Typ6o (0,05 m/ra) + 2M4X (0,5 n/ra) u
marayMm (0,007 xr/ra) + repourokc JI (0,7 n/ra), npuMeHsieMble IPH BBICO-
te npHa 3—10 cm; kammmcto (0,4 11/ra), IpUMEHsSEMBII 10 BCXO/I0B KYJIbTY-
PBl ¥ TIpH BBICOTE PAaCTCHWH JbHAa 4—7 CM; NPUMEHEHHE B YHCTOM BHE
npemnapatoB (enusan (0,2 n/ra) u 6azarpan M (3,5 n/ra) npu BeICOTE JIbHA
3-10 cM (Tabauna). Yuer cOpHIKOB mpoBouian yepe3 30 mHeil mocie o0-
paboTku repOuIIaMu.

Biusinue npuMeHeHHs repOUINI0B HA YPOKAHHOCTD JIbHA-T0ITYHIA

YpoxkaifHOCTb, 1/Ta
BapuanTsl BOJIOKHA
TPECTHI
0011Er0 JUIMHHOTO
1. KouTpons 22,0 7,0 4,0
2. Cekarop Typbo + 2M4X 43,3 13,4 9,5
3. Maruym + I'epOutokc 43,8 13,7 9,8
4. KaumcTro — 10 BCX0J0B 50,5 15,4 11,9
5. KammucTo — BeIcoTa jbHA 4—7 cM 51,1 15,6 11,8
6. denusan 43,4 12,4 9,2
7. bazarpan M 46,3 13,4 10,2
HCPys 0,3-0,5 0,4 0,3-0,4

MakcumanbHasi 6uonorndeckasi 3Q(HeKTUBHOCTb MOJy4eHa TPH IpH-
MEHEHHMHU TepOMIHa MOYBEHHOTO JISHCTBHS KAUIMCTO 10 BEreTHPYIOIUM
pacteHusiM JbHa BbIcoTOH 4-7 cM. HamMeHbliee yrHeTeHHe JIbHa Takxke
OTMEUYCHO B BapuaHTax C IpPENapaToM KaJUIUCTO. TEXHUYECKas IMHA
ctebmns coctaBmia 57,1 u 55,0 cM mpu ero MpUMEHEHUH O BCXOJOB KYJIb-
TYpHl U TIO BETETHPYIOIIUM pPAacTEHHSIM COOTBETCTBEHHO. B BapmaHTax c
MIpUMEHEeHHEM 0aKOBBIX cMeceil cekaTop Typbo + 2M4X u MarHym + rep-
ouroxc JI HabmOOamock yrHETEHHE KYIbTYpPHl U3-32 (PUTOTOKCHYHOCTH
Mpenaparos.

HawuGonee BbicoKast ypoKailHOCTh TPECTHI U BBIXOJ JJIMHHOTO BOJIOKHA
TMOJYYCHBI P MPUMEHCHUU 1O BCXOJO0B U MO BEre€TUPYIOUMIUM PACTCHUAM
repounuaa kawtucro — 50,5; 51,1 u 11,9;11,8 1/ra cOOTBETCTBEHHO.

[Tpn mpumeneHun npenapaToB (eHu3aH u 6azarpan M ypokaiiHOCTh
TPECTHI ¥ JJIMHHOTO BOJIOKHA HAaXOJWJIACh Ha YPOBHE ypOKalHOCTH, TIOJTY-
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T'opxu, 17-19 mas 2016 T.

YeHHOW B BapHWaHTaxX C NMPHMEHEHHWE O0aKOBBIX cCMeced cekarop Typbo +
2M4X u marayMm + rep6ourokc. OJHaKO MPUMEHEHHUS OJHOTO IIperapara
HEJIOCTATOYHO, YTOObI JOBECTH MOCEBBI JIbHA 10 HYXKHOM YUCTOTHI, KOTO-
pble OBUTH CHIILHO 3aCOPEHBI IBYA0JILHBIMH COPHSKAMH, YTO BIIOCIEICTBUU
YCHUJIWJIO €r0 MOJICTaHue, YAJTHHIIO CPOKH YOOPKH U YXYAIIUIO Ka4yeCTBO
TPECTBHI.

JIMNTEPATYPA

1. MaTerpupoBaHHas 3allUTa pacTeHHil: y4eOHUK Ui cTyaeHToB By30B / H0. A. Mupen-
k0B [u 1p.]. — Munck: BL Munduna, 2008. — 360 c.

YJIK 633.521:631.531.04:631.559

IOOEKTUBHOCTb KOMIIJIEKCHOI'O IPUMEHEHUS
CPEACTB XUMU3AIIMU ITPU BO3AEJIbIBAHUU
JIBHA-JOJITYHI A

ABpeeBa M. A., CTyieHT

Hayunwuii pyxosooumens — Komapose M. M., kano. c.-x. HayK, OoyeHm
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO03SIICTBEHHAST aKaIEMUSD»,
r. l'opxu, Peciydnmka bBenapych

BBenenmne. cnonb30BaHue CpesCTB XUMU3AINHA B COBPEMEHHBIX YCIIO-
BHUSX BBICTYIIa€T OJHMM M3 PEIIAIONIUX HaNpaBiIeHUI HWHHOBAIMOHHOTO
pa3BUTHUS pacTEHHEBOJCTBA, OOecredHBaloliee MOBbIEeHHE YPPEKTHBHO-
CTH ¥ KOHKYPEHTOCIIOCOOHOCTH OTpaciii. YpoBeHb 3(PPEKTUBHOCTH INpH-
MEHEHUSI arpOXUMHUKATOB MO/ OTAENbHBIE KYJIbTYyphl 3aBUCUT OT MPABUJIb-
HOTO MTO00pa UX BHIOB, 03 U CHOCOOOB BHECEHHS. B CBS3M ¢ 3THM BO3HH-
KaeT HEOOXOAWMOCTh H3YYCHHS CIIOCOOOB TOBBINICHHS 3(PQPEKTHUBHOCTH
BO3JIENBIBAHUS JIbHA-AO0ATYHIA IPU KOMIUIEKCHOM UCIOJIb30BAaHUU CPEACTB
XUMU3aLUH.

Hens pabdorbl. Onpenencarne >GGEKTHBHOCTH MPUMEHEHHS CPEICTB
XUMU3aUUHU 10 TPaJIULUOHHONW TEXHOJOTMH BO3JEIBbIBAHUS JIbHA-IOJITYHIIA
U 10 TEXHOJOIHMH, MPEAyCMATPUBAIONICH HCIOIB30BAHUE HOBBIX (hopm
MpemnapaToB.

Marepuajbl 1 MeTOAMKA UccaeaoBanuii. ViccnenoBanus ObuH mpo-
BeneHbl B 2011-2013 rr. Ha ombiTHOM ToJie PYII «BuTtebckuii 30HaNbHBIN
WHCTUTYT celbckoro xossiictBa HAH bemapycu» Ha  nmepHOBO-
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MOA30JIUCTON CPEIHECYTJIMHUCTON IMOYBE, Pa3BUBAIOIICHCS Ha JIECCOBU-
HBIX CYTJIMHKAX, TOACTHIAEMBIX MOPEHHBIM CYTJIMHKOM C TITyOHHBI 10 1 M,
CO CIEYIOIUMH arpoXuMHUYecKUMH Tokazaressimu: pHye) 5,6-5,9; P,Os —
237-248 u K,0 — 210-280 mr/kr mouBsr; rymyc — 2,8-3,2 %.

O PeKTUBHOCTD HCIIONB30BAHMS CPEJACTB XHMH3AIUKM OIPEIesIach
IIyTEM CPaBHHUTENILHOM OLIEHKH KOJMYECTBEHHBIX M KaueCTBEHHBIX IOKa3a-
TeJiell  ypoKaWHBIX JAHHBIX JIBHONPOJIYKIMH MNPU BO3/EIbIBAHUM JIbHA-
JIOJTYHIIA C MCIIOIb30BaHUEM IIPENapaToB TPAJULIMOHHON TEXHOJIOTUH U MO
TEXHOJIOTUM C HCIIOJIb30BAaHHEM IIpenapaTroB HOBOTO IOKOJICHHS, MpPERy-
CMaTpHBAIONIEH ONTHMH3ALMUIO NMPUEMOB 3allUThl paCTEHUH OT OoJIe3HEH,
BpeaUTENe, COPHON paCTUTENLHOCTH U TIOJIETaHUS.

TpagunroHHAs TEXHOJIOTHS BO3ICIBIBAHUS JIbHA-JONTYHIA: MPOTpaB-
JTMBaHHUE ceMsH mpemnapaToM ButaBakc 200 @D (2,0 n/ra); B pa3y Bcxomos
(BbIcoTa sbHA 1-2 cM) — 00paboTKa MPOTUB JILHAHOM OJIOXM NperapaToM
dackopa (0,1 n/ra); B ¢hasy «enouka» (BeicoTa JbHa 3—10 cM) — 0OpaboTKa
MIPOTHB OJHOJETHUX W MHOTOJICTHHUX ABYIOJNBHBIX COPHIKOB OaKOBOW cMe-
ceio cexarop Typ6o (0,05 m/ra) + 2M4X (0,5 n/ra).

[Ipemmaraemasi TeXHOJOTHS BO3IEIBIBAHNS JTbHA-IONTYHIIA: TIPOTPABIIH-
BaHUE CEMSH CMechbl0 mpemapaTtoB Makcum (2,0 n/t) + Tady (1,0 wt) +
mukpocun Cu, Zn, B (5,0 n/1); B a3y «emouka» (BbicoTa JbHA 4—7 CM) —
00paboTKa MPOTHB OJHOJETHUX W MHOTOJETHUX ABYIOJBHBIX U 3TaKOBBIX
copusikoB mpemaparom kawueto (0,4 y/ra); BHeceHue ymoOpenuit Ny B
Bujie noakopMku pactsopom KAC B nepuos ObICTpoOro pocra jibHa; B KOH-
IIe Teproa OBICTPOrO POCTa — Havajo (a3sl OyTOHU3AIMS — MPUMEHEHNE
perymaropa pocra cepos (1,0 n/ra).

C oceHM Ha IIOCEBHOM Y4acTKe BHeceH rIimpocar TopHago 500
(4,0 n/ra), xkanuiiHeie ymnoOpenus Kgy B BHIE XJIOPHUCTOrO Kaiks BHECCHBI
noJ 310b. BecHol mpoBeieHa paHHEBECEHHSISI KyJIbTHBALMS JUIS 3aKPBITUS
BJIATH, TIepe]] TOCEBOM Ha IIOCEBHOM IUIOMIaTN BHECEHO KOMIUIEKCHOE
ynobpenne B Buae ADK mapxn 6:21:32 B mo3e N1gPe3KgsBo5Z2Ng s ¢ Tocme-
Jylolle KyJabTUBaLUEH.

[IpuMeHeHne HOBBIX BHIOB IMPEMAapaTOB MHCEKTHUIMIHOTO, (DYyHTHIINA-
HOTO JEUCTBHSI U MHUKPOIJIEMEHTOB IPH MPOTPABIMBAHUU CEMSH, TepOu-
IUIOB M PETYIATOPOB pocTa odecreunBaeT 0ojiee BEICOKYIO arpOHOMHYe-
CKyI0 3(Q{EKTUBHOCTh TPH BO3/AENBIBAHUM JIbHA-JONTYHIA: NpuOaBKa
YpO’KalfHOCTH TpecThl cocTaBmia 15,6 m/ra, mpHOBONOKHA — 5,4 1/Ta, ce-
MsH — 3,6 1/ra (Tabnuma).
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T'opxu, 17-19 mas 2016 T.

IkoHoMHYecKast 3pPeKTHBHOCTH IPUMEHEHHs Pa3TMYHBIX TeXHOJOTHIi BO3/IeJIbIBAHHS
JIbHA-0JITYHIA (B pacueTe Ha 1 ra)

N HoBerit
Enunaunna BazoBbrit .
IokazaTens npeIaraeMbIit
U3MEpEHHS BapHaHT
BapHaHT
YpoxkaliHOCTb: JIbHOCEMEHA 1/ra 3,2 6,8
JIBHOTpECTa 1/ra 40,0 55,6
JIbHOBOJIOKHO n/ra 13,8 19,2
Howmep apHOTpECTHI Ne 1,24 1,49
OxoHoMuuecKui 2 deKT: TbHOCEMEHa THIC. py0/Ta - 170,1
JILHOTPECTA ThIC. pyb/ra - 1412,2
PenTabesnbHOCTh % 33,9 80,3

Kpome Toro, 66110 yCTaHOBIIEHO, YTO IPIMEHEHUE PETYIIATOPOB POCTA B
(ha3y «koHeIl OBICTPOTO pocTa — HAa4Yaslo OYTOHU3AINN» 00ECTICUUBAET BBI-
COKYIO yCTOHYMBOCTD PACTEHHH JIbHA-IONTYHIA K TOJIETAaHUIO, YBEIHINBA-
eT o0IIyI0 M TeXHIUYEeCKyIo AMuHYy cTedmns. [lomoxurensHbI 3P dexT npea-
JlaraeéMoi TEXHOJIOTHH OTPa’kaeTcsl M Ha KaYeCTBEHHBIX IOKa3aTelsiX JIbHO-
MIPOAYKITNH — HOMED JIBHOTPECTHI yBenmuumics ¢ 1,24 mo 1,49.

Jlist cpaBHEHMSI 9KOHOMHYECKOH 3(P(PEKTUBHOCTH IpEJIaraeMblX TeX-
HOJIOTMI BO3JETBIBAHMS JIbHA-JONIYHIA C TPaAMIHOHHOM TEXHOJOTHEH
pacyeTsl MPOM3BOAMINCH MO METOAWKE, OCHOBAaHHOW Ha COINOCTaBJICHUU
ce0eCTONMOCTH YPOXKaHHOCTH M TPOW3BOJCTBEHHBIX 3aTpaT Ha IpOBeje-
HHE BHEJPSAEMOI Hay4YHO-TEXHUUECKOH pa3paboTKy.

CyMMapHBIfi 3KOHOMHUYECKHHA A(PQEKT TpH BO3IECNBIBAHWN JIbHA-
JIOJITYHLIA 110 HOBOM mpeayaraeMoil TexHosiornu coctaBui 1582,3 Thic.
py06/ra npu ypoBHe penradensHocTH 80,3 % (6a3oBbIil BapuanT — 33,9 %).

3akiroueHne. KoMIUIeKCHOE TPUMEHEHHE HOBBIX BHJIOB IIPENapaToB
WHCEKTHIUAHO-()YHTUIIMAHOTO ACHCTBUS W MHKPORJIEMEHTOB IIPU IIPO-
TPaBIMBaHUU CEMsIH, TepOHINAOB U PETYIATOPOB pOcTa obecreunBaeT 60-
Jiee BBICOKYIO arpOHOMHYECKYI0 M 9KOHOMHYECKYI0 3((PEKTHBHOCTH MpPHU
BO3/ICJIBIBAHHUH JIbHA-IOJTYHLIA.
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YJIK 631.416.9

POJIb MUKPODRJIEMEHTOB B IATAHUUW PACTEHUI
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP

Boiiko O. A., cTyneHT

Hayunwvui pyxosooumens — Muponuukoea H. B., 3as. nabopamopueli
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO03STMCTBCHHAS aKaIEMUSD»,
r. l'opxu, Pecriybimka Benapyce

Beenenne. B nHacrosimiee BpeMsi B CEIbCKOM XO3SIICTBE HEBO3MOXKHO
oboliTHch 0e3 pa3paboTKH U BHEAPEHHUS BBICOKOA(D()EKTHBHBIX TEXHOJIOTHI
BO3/ICTIBIBAHUS CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp, HAlpaBIEHHBIX HA IOJTY-
YEHHE BBICOKHMX M CTaOMIIBHBIX YPO’KaeB C XOPOIIMM KaueCTBOM, COXpaHe-
HUS ¥ TOBBIIICHUS MOYBEHHOTO IIOJOPOAMs. B coBepIieHCTBOBaHUH TeX-
HOJIOTH BO3ZETBIBAHUS KYIbTYp peIlaroniee 3HaUeHHE NMEET cOaaHCHpo-
BaHHOE MTUTAHUE PACTEHUH BCEMH HEOOXOANMBIMH MaKpoO- M MUKPO3JIEMEH-
tamu. IlpumeHeHne MHKpOyROOpeHHMH SIBISETCS HEOTHEMIIEMOH YacTbhIO
COBPEMEHHOW TEXHOJIOTHH BBIPAIIMBAHUS CaxapHOI CBEKJIBI, CIIOCOOCTBYET
YCKOPEHHIO TIPOIIECCOB BHYTPEHHEro oOMeHa, AWHAMHUKE Pa3BUTHS pacTe-
HUM, B UTOTE — MOJIy4YCHUIO BHICOKUX YPOXKAEB C XOPOLIMMH TEXHOJIOTHYE-
CKHMH KauecTBaMM KOPHEIUI0A0B. [IoTpeOHOCTh pacTeHU B MUKPOAIIEMEH-
TaX BO3pPacTaeT B YCIOBHUAX HWHTCHCHUBHBIX TEXHOJIOTHH, IOCKOJBKY HpHU
60BIINX pa3Mepax BBIHOCA MUKPOJIEMEHTOB KOMIIEHCAIIMU MX C OpraHH-
YeCKMMH U MHHEPAIBHBIMU yIOOPEHUAMH IPAKTHUECKH HE IPOUCXOAMT [1,
4]. Tlpn BO3nENBIBAHUU CEJIbCKOXO3IHCTBEHHBIX KYIBTYP 3(h(PEKTUBHOCTH
MHUKpPOYIOOpEHHH ONpenenseTcss He KOJMYECTBOM NPUMEHSIEMBIX yHoOpe-
HHUH, a JOCTYITHOCTBIO MHKDOIEMEHTOB JUIS PAaCTEHHH NPH Pa3IMYHBIX
cnocobax BHeceHus. Haunbosee s pexTrBHBIE CIOCOOBI TPUMEHEHHST MHK-
PORJIEMEHTOB: IpeanoceBHasi 00paboTKa CeMsSH W HEKOpHEBasl MOJKOPMKa
MIOCEBOB.

Ananu3 undopmanuu. MHUKpPO3JIEMEHTHI — 3TO HEOOXOANMBIE dIEMEH-
ThI TINTaHUS, HAXOJSIIUECH B PACTCHUSIX B THICSYHBIX WIIM CTOTBICSYHBIX
JIOJIAX MIPOLIEHTA.

Pactenus He MOTYT HOPMaJIbHO Pa3BUBAThLCS O€3 MUKpO3IeMeHToB. OHI
BXOIAT B COCTaB BAXHEHIIMX (U3HOJIOTHYECKH AKTHBHBIX BEIIECTB M
Y4acTBYIOT B HpoOIEccax CHHTE3a OENIKOB, YIJIEBOJOB, BUTAMHHOB, JKHPOB.
IMox BAMSIHMEM MHKPO3JIEMEHTOB yiydmiaeTcs (DOTOCHHTE3, TPAHCHOPT
ACCHUMUJISIHTOB, MPOMCXOAUT (huKcanusi aTMOc(epHOro a3oTa U BOCCTAHOB-
JICHHE HUTPATOB B pacTeHHsX. OHU TONOXKUTENBHO BIMAIOT Ha pa3BUTHE
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CEeMSIH M MX IMOCEBHBbIC KadecTBa. I101 BIMSHHEM MHKPOJIEMCHTOB PacTe-
HUsI CTAHOBSITCS 0OoJiee YCTOWYMBBIMU K HEOJIArOMpPHUSTHBIM YCIOBUSIM atT-
Moc(hepHO# 1 MOYBEHHON 3aCyXH, TTOHUKEHHBIM M MOBBIIICHHBIM TeMIIepa-
Typam, MOPKEHUIO BPEAUTESIMU 1 O0Jie3HsIMU. B pe3ynbTare mpuMeHeH s
MHUKPOAJICMEHTOB B HECKOTOPBIX CIIydasX YAaeTCs COKPATHUTh CPOKHU CO3pe-
BaHUS CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp [3, 4].

OnTrMu3anys MATaHUS PACTCHUMN, MOBBIIICHUE () (HEKTUBHOCTH BHECE-
HUS YIOOpCHHIA B OOJIBIICH CTCIICHU CBS3aHBI ¢ 0OCCIICYCHUEM ONTHMAIIb-
HOI'O COOTHOLICHUA B IIOYBC MaKpO' nu Ml/leOS.HeMeHTOB, HpI/I‘{eM 3TO BaX-
HO HE TOJIBKO JJIsi pOCTa YPOdKasi, HO W JUIsl OBBIIICHHUS KAYeCTBa MPOIYK-
LMK PACTEHHEBOJICTBA 1 KHUBOTHOBOCTBA. Clie/lyeT YUUTHIBATH TAKXKE U TO,
YTO HOBBIC BBICOKOIPOIYKTUBHBIC COPTa MMEIOT WHTCHCUBHBIN OOMEH Be-
IECTB, KOTOPBIH TPeOyeT NOCTATOYHOU 0OECHEYCHHOCTH BCEMH AIIEMEHTA-
MU [TUTAHKS, BKIIFOYAs © MUKPOIJIEMEHTHI [5].

NureHcndukanus 3eMieaens YCHIMBACT MOTPEOHOCTh B MHKpPO3Je-
MEHTaX, YTO CBSI3aHO C POCTOM YPOXAHHOCTH CEIbCKOXO3SIMCTBEHHBIX
KyJbTYp ¥ YBETHYEHHEM BBIHOCA UMM MHUKpOdJIeMeHTOB. [loTpeGHOCTh B
MHUKPOYIOOPEHUAX PacTeT U B CBA3M C POCTOM IPUMEHEHHS KOHIICHTPHPO-
BAHHBIX MI/IHepaHLHLIX yﬂO6peHHﬁ, J'Iy‘IHIe OYHIICHHBIX, B KOTOpI)IX MI/IKpO-
3JICMCHTBI CO}Iep)KaTCS[ B HC3HAUUTCJIbHBIX KOJINUYCCTBAX. 3TO HC 06eCHe‘H/I-
BaeT BOCIIOJIHEHUS Pacxojia MUKPOIIeMeHTOB. CHU3WIOCH B mocieauue 20
JIeT ¥ NPUMEHEHUE OpraHMYecKuX yaoopenuii B benapycu, KoTopsie sIBIs-
IOTCSI TAKIKE HCTOYHMKOM MHUKPO3JIEMEHTOB.

Oco0eHHO BO3pacTaeT MOTPEOHOCTh B MUKPOYIOOPEHISIX TIPH BHECEHUH
MOBBIIICHHBIX 103 a30Ta, ¢pocdopa U Kanus. ITO CBI3aHO C TEM, YTO HPHU
BHECCHHHU BBICOKHX 103 (hocopa yMEHBIIAETCS NOCTYIMHOCTh PACTCHHSIM
IUHKA, Kamus — 0opa, a30THBIX — MEIU, MOoJnOIeHa. 3BecTkoBaHHE CHH-
»aeT TOCTYIMHOCTh MHOTHX MUKpodsieMeHToB [1, 3].

HecbanaHCHPOBaHHOCTh 3JIEMEHTHOTO COCTaBa KOPMOB H IIHMIICBBIX
MPOAYKTOB 10 MHKPO3JEMEHTaM NPUBOIUT K HAPYIICHHIO MHHEPAIHLHOTO
0o0MeHa, YTO SIBJIACTCS MPUYMHON M CTAPTOBBIM MEXaHH3MOM BO3HHKHOBE-
HHUSI MHOTHX 3a00JICBaHHA, B TOM YHCIIE CEPACUYHO-COCYIUCTHIX, OHKOJOTH-
4yeckux u ap. Hanpumep, nepBuUHbINA AeQUIIAT MEIH, a TAKKE HEOIaromnpu-
SITHOE COOTHOIIICHHE 3TOTO 3JICMEHTA C IIMHKOM IPHBOJAAT K OHOXMMHYE-
CKUM CJIBHTaM, KOTOPBIE MOXKHO paccMaTpuBaTh B KauecTBe (haKTOPOB pHUC-
Ka UIIEeMUYeCcKoil Oone3Hu cepana. Mmeronmecs TaHHbIC YKa3bIBAIOT HA TO,
9TO HEOOXOAUMO OOPAaTUTh BHUMAHUC HA HOPMUPOBAHHUE MUTAHUS YCIIOBE-
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Ka 10 IUHKY, Mead U ceseny. CHcTeMaTHYecKoe MOTPEOICHHE ITHX dJIe-
MEHTOB C THIIEH U JEKapPCTBEHHBIMH TIpernapaTaMu B OyIyIieM CTaHeT Oji-
HHUM U3 MyTeil MPOQHUIAKTUKHI UIIEMHIECKOH OOJIE3HH U aTepOCKIepo3a.

TakuMm 00pa3oM, CoepKaHWE MHUKPOIIEMEHTOB B PACTEHHEBOIUYECKOM
MPOAYKIUK UMEET OOJIbIIOe 3HAUYEHHE /ISl 3[J0POBbSI YEJIOBEKA U CEIbCKO-
XO3SUCTBCHHBIX JKHUBOTHBIX. [IpHMEHCHHE MHKPOYAOOPCHHUN SIBISCTCS
Ba)KHBIM 3JICMEHTOM BBICOKOW KYJBTYPBI 3eMJICIICIIUS, TIOATOMY BHOCUTH MX
B TICPBYIO OYCpEb CICAYST MPU BO3ICIBIBAHUU CEIbCKOXO3SHCTBEHHBIX
KyﬂbTyp II0 UHTCHCHUBHBIM TCXHOJIOTHUAM C BBICOKHUM ypOBHeM nnaﬂnpye-
MBIX YPOXKaeB, a TAK)KE Ha MOYBAX C HU3KHM COJICPKAHUEM MHUKPOIJICMEH-
ToB [3].

CoiepxaHie MUKPOIJIEMEHTOB YBEIHYMBACTCS C HAKOIUICHUEM B ITOYBE
OpraHUYecKoro BellecTBa. BHeceHue HaBO3a, KOMIIOCTOB M JIPYTHX Opra-
HUYECKHUX YHIOOpeHuii oboramaer mo4By He TOJIBKO MakKpo-, HO U MHKPO-
3J€MEHTAMU.

Jliist cenbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA HAMOOJEe BaXKHBIMU MHK-
PO3JIEMEHTAMU SIBJIIIOTCS MEIlb, OOp, IIMHK, MOJHOACeH 1 MapraHei. Jedu-
LIUT MUKPOJJIEMEHTOB B ITOYBE MOXKET CHMXKATh d(PPEKTUBHOCTH IPHMEHE-
HUS MakpoynoOpeHuil. OOBACHIETCA 3TO TeM, YTO HEAOCTATOK MHKPO3Jie-
MCHTOB HpI/IBOI[I/IT K HapyI_HeHI/IIO Ba)KHeﬁmHX 6I/IOXI/IMI/I‘{eCKI/IX HpOHeCCOB
B OpraHu3Me pactenuii [2].

Du3HoIOrnYecKas pojib MUKPOIIEMEHTOB 3aKII0YaCTCS B TOM, YTO OHH
NPUHUMAIOT YYaCTHE B OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX TMpOIEccax,
YIJIEBOJTHOM M a30THOM OOMEHE, MOBBINIAI0T HHTEHCUBHOCTH (POTOCHHTE3A,
YCTOWYHMBOCTh K OOJIC3HSIM U HEOIAronpHsTHBIM (pakTOpaM BHEIIHEH cpe-
JIbl, PETYJIUPYIOT BOJIHBIN peXuM pactenuii [3].

[epcrieKTHBHBIM HampaBlICHUEM IPH NPUMEHEHUU MHUKPOYIOOpeHUIA
ABJIACTCS UCITIOJIB30BAHUC KOMIINICKCOHATOB (XeHaTOB) U MHOTOKOMIIOHCHT-
HBIX YA0OpeHMH, comeprkalmux psaa Mukpoasrementos (Zn, Cu, B, Mo, Co,
Mn) [5].

3akiouyeHue. Bo3aensiBaHue CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP HEBO3-
MOXXHO 0Oe3 obecriedeHusi UX HEOOXOIUMBIMH JJIEMEHTaAMH MUHEPaTHHOTO
MUTAHWSA, TIPYA 3TOM PE3KO BO3PACTAET POJIb MHUKPOIJIEMEHTOB B CO3IaHHMU
ONTUMAIILHOTO 0OallaHCa MUTATEIbHBIX BEIIECTB. MHKpPO3JIEMEHTaM MpH-
HAQ/UICKUT Pa3HOOOpa3Has arpoXuMUYecKas W (U3UOJOTHYECKas POJIb.
Kax/1plii MUKPO3JIEMEHT BBITIOJHSET ONPEACICHHYIO (DYHKIMIO B PACTCHUU
U TIPY €r0 HEeJIOCTAaTKE B MUTAHUU BBI3BIBACT HAPYIICHUS OMOXUMHUYCCKUX U
(hM3MOJIOTUYECKUX MPOIIECCOB B PACTCHHSX, YTO MPUBOJIUT K MOJIYICHUIO
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HU3KHUX, HETMOJHOICHHBIX 0 Ka4decTBY ypoxaeB. du3monoruveckoe nei-
CTBHE MHKPODJIEMEHTOB B OMOJIOTHYECKHX OpraHW3MaX 3aBUCHUT OT UX KO-
mmgecTBa. CieyeT TakkKe OTMETHTh, UTO MO JEHCTBHEM MHUKPO3JIEMEHTOB
BO3pAcTaeT yCTOWIMBOCTh PACTEHUI K IPHOHBIM M OaKTepHaIbHBIM 00IIe3-
HSIM, K HEOJIArOMPHUsITHBIM YCIOBHUSAM BHEIIHEH cpepl [2].
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COAEPXAHUE MUKPOJJIEMEHTOB B I[IOUBE

N JOCTYIIHOCTD UX PACTEHUAM

Boiiko O. A, cryneHT

Hayunwiii pyxosooumens — Muponuuxoea U. B., 3a6. nabopamopueti
YO «benopycckas ToCy1apcTBEHHAs CEITbCKOXO03SMCTBEHHAS aKaIeMHUs»,
r. l'opxu, Pecriybimka benapych

BBenenne. YnpasiieHne npoLeccoM MUTAHMS U IOJIydeHHE HEO0OXOH-
Moro 3¢dexra B popMHpOBaHIH KaUYeCTBEHHOW NMPOAYKIWH MOXKHO JIHIIB
IIpU HAyYHO 0OOCHOBAHHOM NIPHMEHEHHHU yIOOPEHUH C y4eToM OHOIoTHIe-
CKUX U (DU3UOJIOTHUECKHX OCOOCHHOCTEH CENTbCKOXO3SIHCTBEHHBIX KYJIBTYD,
MOYBEHHBIX YCIOBHUil, CTEMEHN KUCIOTHOCTH M 3allacOB MAaKpO- U MHUKPO-
3JIEMEHTOB B nouBax. O0ECMeYeHHOCTh PACTEHUIT MUKPOAJIEMEHTAMH OTIpe-
JeTIIETCS YPOBHEM coJiepKaHus ux B mouse [ 1, 2].

YcraHoBieHO, 4TO (POHOBOE COJIEpIKaHKE Psila MUKPOJIEMEHTOB B I0Y-
BaX PECIyOIMKU HE COOTBETCTBYET MOTPEOHOCTH ISl HOPMaJIbHOTO POCTa U
Pa3BUTHsI PACTCHHUIA, 3JI0POBhS UEIOBEKA UM KUBOTHBIX. [IpoBeicHHbBIC OHO-
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TEOXMMUYECKUE HCCICIOBAHMUS CBUACTEIBCTBYIOT 00 ONpPEICICHHON 3aBH-
CHMOCTH MEXIYy COJCp)KaHHEM MHKPOAJIEMEHTOB B IOYBAaX, BEIMIMHON
YPOKaHOCTH CEIbCKOXO3IHCTBEHHBIX KYNbTYP M KadeCTBOM IPOIYKIIUH.
OO0ecme4eHHOCTh PACTEHHH MHKPO3JIEMEHTAMH OIPEAEIIeTCS yPOBHEM
cojepkaHnsl UX B mouse. Hanbonee BaXHBIM MPU 3TOM CUHTAETCS HE 00-
mee (BaJIOBOE) KOJIMYECTBO, a COAEP)KaHUE MX B HMOABMKHBIX (hopMax, Ko-
TOpBIE B KaKON-TO Mepe ONpeNesioT AOCTYMHOCTh 1 pacteHuil. Coxmep-
KaHUe TOJABWXXHBIX ()OPM MHKPODJIEMEHTOB H3MEHSETCSl MO MOYBEHHBIM
TUIIaM U B TIpeJiefiaX KaJ0ro THIIA, a TAKKe OT KUCIOTHOCTH, COJlepIKaHHs
rymyca, ocdopa u Kaibius.

Ananu3 uadopmanun. B HacTosmIee BpeMs B pecyOJInKe UIsT MUKPO-
JIEMEHTOB MeJlb ¥ 0Op YCTaHOBJIEHBI I'paJlallii COAEPKaHUSA MX B IIOYBE,
KOTOpBIE pa3feNAIOTC Ha YEThIpe IPYMIBL: HU3KOE, CPEIHEe, BBICOKOE U
n30bITOYHOE conepikanue (Tabi. 1).

Tabnuua 1. 'pagauusi No4YB N0 COAEPKAHUIO MHKPOJIEMEHTOB, MI/KI I0YBBI

I'pynmnsl o6ecnieyeHHOCTH

MukposnemMeHT | 1 11 \Y%
HH3Kas cpenHsis BBICOKAsI U30bITOYHAS
S (o ——— <15 1,6-3.0 3,150 51-7,0
<5,0 5,1-9,0 9,1-12,0 12,1-16,0
. <03 0,31-0,7 0,71-1,0 >10
BonopactBopumslii 60p <10 1120 2130 3150

* Han uepToii — MUHEpaJIbHBIE MTOYBBI, MOJ] YePTOil — TOP(SHO-O0IOTHBIC TIOYBBI.

JIJis1 HOPMaNbHOTO POCTa M Pa3BUTHUS CETbCKOXO3SIMCTBEHHBIX KYIBTYD
ONTUMAJIbHBIE APaMETPhI COAEPKaHUI MUKPOIIEMEHTOB B II0UYBE COOTBET-
CTBYIOT B OCHOBHOM BTOpOH IpyIie 00ecre4eHHOCTH I04B, IJie He00X0 11~
MO KOMIIEHCHPYIOILIEee BHIHOC BHECEHUE MUKPOYJOOpEHNUIT B BUIe HEKOPHE-
BBIX IOJIKOPMOK, OOpPaOOTKH CEMsIH M IOCTYHAIOUIMX MHUKPODJIEMEHTOB C
opraHndeckumMu ynoopenusimu. Ha mouBax Tperbeil rpymimbl obecrieueHHO-
CTH BHECEHHE MHKpOYNOOpeHmil He TpeOyeTcs, TONBKO A ITOBBILCHHS
Ka4ecTBa MPOIYKIUH BO3MOXKHBI 00paOOTKM CEMSIH WJIM HEKOPHEBBIE TOA-
KOPMKH B MMHHMAJIBHBIX J03ax. UeTBeprasl rpymmna HM30BITOYHOTO COZIEp-
KaHUSI MEKPOJIEMEHTOB HCKIIIOYAET NPUMEHEHNE COOTBETCTBYIOMINX MHK-
poynobpennii. CoOmoieHre 3THX IKOJIOTHIECKUX OTPaHWYEHHH 0COOCHHO
Ba)KHO B 30HE PAJMOAKTUBHOIO 3arpsi3HEHUs mouB [3, 4].
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Pe3yabTaThl MOCIEIHUX TypPOB arpOXUMHUYECKOTO 00CIIEN0BAHUS [1aXOT-
HBIX 3€MeJb PECIyOIMKU MOKAa3ali CPABHUTEILHO HEOOIBLIOE M3MEHEHHE
COJIEp)KaHMs 3aIacaB MOJBMXKHBIX (pOpM OOpa, MeAuW ¥ LMHKA B MOYBaX
pecmry6uukwu (Tabi. 2).

Tabnuna 2. OfecnedyeHHOCTh MHKPO3JeMEHTAMH NaX0THBIX Mo4B Benapycn

Bop Menb
Cpenne- % mous Cpenness- % 1mouB
O6acTh B3BEIICHHOE 1-it u 2-i1 BEIICHHOE 1-it u 2-i1
coziep)kaHue, | rpymm obecre- | comep)kanue, | Tpymim odecre-
MTI/KT TTOYBBI YEHHOCTH MI/KT TIOYBBI YEHHOCTH
Bpecrckas 0,49 93,1 2,19 82,6
Burebckas 0,64 76,6 2,18 87,0
T'oMenbckas 0,51 86,4 1,68 92,3
I'pomHeHcKast 0,71 53,8 1,49 97,1
MuHckas 0,72 49,2 1,70 94,3
Morwunesckas 0,63 72,9 1,78 96,0
Pecny6mika benapych 0,62 715 1,83 91,6

CpenHeB3BelIeHHOE coJiepkaHue 0opa B MaxOTHBIX MOYBAX B CPEIHEM
no pecrybnuke cocrasisier 0,62 MI/KT MOYBBI, YTO COOTBETCTBYET OINTH-
MallbHOMY cofepxaHuio. Hambonpinee cpeqHEB3BEHIEHHOE COJEpIKaHHUE
6opa B MuHckoit o6mactu 0,72 mr/kr, HauMeHbIee — B bpectckoit obmactu
0,49 mr/xr moussl. Jlons mouyB 1-if m 2-# rpynm 0O0ecIe4eHHOCTH TO pec-
my6muke cocrasisiet 71,5 %. bonpme mous 1-it u 2-# rpynm oGecrieueHHO-
cru 6opom B Bpecrckoii o6mactu (93,1 %), Mensie Bcero — B MHUHCKOH
obnacrtu (49,2 %).

CpeIHEB3BEIICHHOE COJICPYKAHUE ME/IM B MAXOTHBIX MMOYBAX KOJICOICTCS
B ONTHMAJIBHBIX Mapamerpax — 1,83 Mr/kr mouBbl, goiyisi mouB 1-it u 2-i
rpynn obecneyenHoct — 91,6 %. HauOonbliee cpepHeB3BelIEHHOE CO-
nepxanue meau B bpectckoit obmactu 2,19 mr/kr, Haumenbiiiee — B ['poj-
HeHcko# — 1,49 mr/kr mouBkl. Bonbiie mous 1-if U 2-i Tpymn 00eceYeHHO-
ctu B I'pomnenckoit obmactu 97,1 %, meHbine Bcero — B bpectckoit —
82,6 %.

BriBoa. O6cienoBanne MaxoTHBIX TOYB TTOKa3aJl0 HEOOXOANMOCTE (-
(heKTHBHOTO NMPHUMEHEHHMS MHUKPOYNOOpPEHUI C YU4eTOM COAEp)KaHUS COOT-
BETCTBYIOIIMX MHKPOJJIEMEHTOB B MOYBaX. DKOJOTHYECKass 0E30I1acHOCTh
MPUMEHEHNS] MUKPOYIOOpEeHUH JI0JDKHA MCXOJHUTh M3 PacdeTa yIOBIIETBO-
peHust moTpedHOCTH pacTeHuH. [ToCKOIbKY Meb OTHOCST K IpyIE TsDKe-
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JIbIX METAJUIOB, MOBBILIEHUE €€ COAEPKAHUS B [IOYBAX JOJDKHO OBITH BECHMa
YMEPEHHBIM U HE NPEBBIILATh COOTBETCTBYIONIMX IIOPOTOBBIX YPOBHEM 3a-
rps3Henus [4].
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BJIMSAHUE COCTABOB XUJIKUX KOMIIVIEKCHbBIX
YIOBPEHU KOMILJIEMET HA HAKOILIEHUE COJIAHUHA
TI'onox M. H., maructpasr

Hayunwuii pyxosooumens — Iloodyonasa O. B., kauo. c.-x. Hayk, doyeHm
YO «benopycckas rocy1apcTBEHHAs! CEJIbCKOX03SHCTBEHHAS aKaIeMusy»,
r. opku, Pecriyonuka benapychb

Brenenne. OGecrieunBasi €CTECTBEHHYIO 3alIUTy KapTodens oT rpuOKoB
U HACEKOMBIX, €r0 JIMCThs, CTEOJIM M MOoOEery colepKaT BHICOKUI YpOBEHb
TOKCHYHBIX COEAMHEHUH, Ha3bIBAEMBIX MIMKOAIKAJIOMIaMH (0OBIYHO colia-
HUH W YaKOHMH). [ JIMKOAJIKOJIOMIBI, KaK MPaBUJIO, COAEpKaTcsi B HEOOJb-
IIOM KOJIMYECTBE B KIIyOHSX, a TAKXKE B HANOOJBINEH KOHIICHTPAUU HEIo-
CPENCTBEHHO MOJ KOXKYPOM.

Hapymenne XMMHYECKOTO pPaBHOBECHSI OKPYXKAIOIIEH Cpellbl, YCIOBHI
XpaHEeHHs1 NMPOAYKTOB MOTYT NPHBECTH K IOBBIIIEHHOMY COAEP)KAaHHIO B
HHUX BPEAHBIX BEILIECTB, HAIPUMEp cojaHnHa B Kaprodene. [lox nefictBrem
cBeTa KapTodeab NPHOOPETAET 3€JICHOBATHIN LIBET B CBA3M C MOBBIIICHUEM
YPOBHS XJIOpO(QUIUIA, YTO TAKXKE MOXKET YKa3blBaTh Ha IOBBIIIEHHBIN ypo-
BEHb COJIAaHMHA U YaKOHMHA.

CoBpeMeHHbIE TEXHOJIOTHUH TOJIyUYCHHs BBICOKHUX YpPOXKaeB CEIbCKOXO-
3STMCTBEHHBIX KYJIBTYp INpPelyCMaTpUBAIOT CO3/aHHE ONTHUMAJBHBIX YCIIO-
BUIl NMUTaHWs pacTeHHH Ha NPOTSHKEHMH Bcell Bereranuu. PaspaboTaHbl
KOMIUIEKCHBIC YA0OpeHHs M KOMIUICKCHBIE ITpenapatsl, CoAeprKaIine Haps-
Jy C MaKpOdJIE€MEHTAMU MUTAHUS MUKPOAIEMEHTBI M PETyJIATOPBl POCTa,
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3 (PEeKTHBHOCTL KOTOPBIX MOXHO HM3y4UTh Ha Kaprodene. [IpumeHeHme
HOBBIX (OPM KOMIUIEKCHBIX YHZOOPEHUH CIIeIMaTH3UPOBAaHHBIX MJISI KapTo-
(e ¥ KOMIUIEKCHBIX TIpenapaToB Ha OCHOBE MUKPOJJIEMEHTOB M PEryJIsi-
TOPOB POCTa IO3BOJIIET ONTUMM3UPOBATh NHTaHHE KapTodens u paspabo-
TaTh CUCTEMY YIOOpEHUs], 00eCIeYHBaIOIIYI0 BBICOKYIO, YCTOHYMBYIO MPO-
JYKTUBHOCTb, YMEHBIIUTH JEHCTBHE HEONAronpHsTHBIX METEOpOJIOTrHYe-
CKHUX YCJIOBHH Ha (hopMHpOBaHHE YPOKaHHOCTH KapTodes.

Llean ncciepoBaHuii — ONPEACINTH COJIEpKaHNE COJAHUHA B KapTode-
JIe M MCCIIe/IOBaTh JACHCTBUE YIOOPECHUI Ha HAKOIUICHHE U AMHAMUKY ajKa-
JIOU1a COpTaMU KapTodeJst pa3sHbIX CPOKOB CO3PEBAHUSI.

AHaau3 pe3yabTaToB wHcciaenoBaHusa. OInpenencHUe COJNaHMHA B
KIyOHAX KapTodens cOPpTOB pa3HbIX CPOKOB CO3PEBAaHHS NPOBOAWIIM B J[BA
HeproJa: B TSUCHUE Mecsla Iociae yOopKu U depe3 6 MecsleB XpaHeHUs —
B Mapte B CHUJI «Cuektp» npu kadenpe xumun YO BI'CXA (tabnurma).
B pesynpTaTe DaHHOTO MCCIICIOBAHUS YCTAHOBJCHO, YTO COJIAHUH HMEET
CIOCOOHOCTh HaKaIIMBAaThCS B KapTodese mocTeneHHo. Pacnpenensercs B
KJIyOHSIX OH HEpaBHOMEPHO, HauOOJbIIas €ro KOHIEHTpAlus B IOBEpX-
HOCTHBIX CJIOSIX, OKOJIO TJIa3KOB U MEHbIIIE B cepeanHe. Pe3ko moBblaercs
coJiep)KaHue COoJIaHMHA B KapTodene mocie 6 MecsueB XpaHeHus — B 1,5—
1,8 pa3za.

Biusinue cOCTaBOB KOMILIEKCHBIX KUAKUX y100penuii KomnieMer Ha HakomieHue
COJIAHMHA KJIYOHSIMH KapTodeJisi pa3HbIX CPOKOB co3peBaHusi, MI% (2015 r.)

Ckap0 Bpus 3opauka
Bapuanr Centsi6ps | Mapt |CenrsOps| Mapt |Cenrs6ps| Mapr
2015r. | 2016r. | 2015r. | 2016r. | 2015r. | 2016T.
1. (DOH - N100P60K120 1,25 1,96 2,53 3,96 3,45 6,20
2. KommneMer-Kaprodens 1,35 1,96 2,53 3,85 3,68 6,26
3. KommeMer-Xenezo 1,38 1,61 2,58 2,79 3,54 519
4. KommieMer-
Kaprodens + Kommue- 1,35 1,66 2,69 3,82 3,58 6,17
Mert-XKeneso
HCPgs 0,09 0,13 0,06 0,15 0,09 0,05

KauecTBeHHOE omnpeseneHue conannHa B ceHTA0pe 2015 r. B kiyOHsIX
kaprodens coproB Ckap6, bpus u 3opauka Ha Bcex BHIIaX CPe30B HE IaJ0
OKpAIIMBaHUS, U JAHHBII TTTUKOATIKAION] HE MPOSBUICS. 3HAUYUT, MOXKHO
OTMETHUTb, YTO 3TO TOKCHYHOE BELIECTBO HAa PAHHUX CPOKaX XpPaHEHUS B
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KapTodene OTCyTCTBYET, i TaKOi KapTodenh HUKAKOH OMAaCHOCTH I Ye-
JIOBEKA HE TPENICTABIISET.

KonmuecTBeHHBII aHAMN3 COAepKaHUS COJAHWHA B KITyOHSIX KapTodems
MoKa3all, 9T0 COpT 30padka MMeeT OoJblliee KOJMYECTBO TAHHOTO BEIIe-
ctBa — oT 3,45 1o 3,68 Mr%. AHanU3 JaHHBIX MMOKA3bIBAET, YTO COACPIKAHKEC
COJIaHMHA B TOBAPHBIX KIYOHSIX KapTo(ens yBeIHudnuBacTcs B 0ojiee CKOpPO-
CIIENBIX COpTax (CpelHEepaHHUM — paHHUIT).

HexopHeBast moakopMka kapTodesst cocTaBaMi KOMITICKCHBIX KHIKAX
ynoopenunit KommneMeT yBenuuuBaia cCoJAepKaHUE COJaHWHA BO BCEX Ba-
puaHrtax ombITa A1 coproB Ckapb u 3opauka Ha 0,10-0,13 mr% u 0,09—
0,23 Mr% cooTtBeTcTBeHHO. [IprMeHeHne KOMIUIEKCHOTO ynoOpeHus Kom-
mwreMet-Kapropens n KommreMer-)Xene3o HecymecTBEeHHO BIHSIIO Ha
HaKOILJICHHUE COJIaHUHA COPTOM bpm3.

AHanu3 JaHHBIX MOKa3bIBaeT, 4To npuMeHeHue KommieMera-XKeneso
JIOCTOBEPHO CHIDKACT COJICPXKAHNE COJTAHWHA B KITyOHSIX KapTo(dens pa3HbIX
CPOKOB BETETAIINH ITOCIe 6 MECAIeB XpaHeHHs B cpeareM Ha 16,3-29,5 %.

BoiBoa. Takum 00pa3om, HEKOpHEBas MOJKOPMKa KapTodes cocTaBa-
MU KOMIUIEKCHBIX XUAKUX ynoOpenuit KommiaeMer cymiecTBEHHO BIHSIET
Ha HAaKOIJIeHHE CoJlaHWHA KIyOHsMu KapTodens. Mcmonp3oBanue KOM-
IJIeKCHOTOo *kuakoro ynoopenus KommieMet-XXene30 mo3BoiseT CHUBHUTH
cojiep)KaHre COJIaHMHA Yepe3 MOJroja XpaHeHHsI B KIYOHSIX C pa3iHMyHOM
MIPOJIOJKUTEIFHOCTHIO BETE€TAIMOHHOTO TIEPHOJIa

V]IK 631.816.12:635.21

3®PEKTUBHOCTb HEKOPHEBOM IMMOJKOPMKH KAPTO®EJISA
Tonon M. H., Mmaructpant

Hayunwuii pyxogooumens — Iloodyonasn O. B., kauo. c.-x. nayk, doyenm
YO «besnopycckas rocyapCTBEHHAs! CEJIbCKOX035HCTBEHHAS aKaIeMUsy»,
r. 'opxu, Pecniybimxa benapyce

Beenenune. B Hacrosiee Bpems Iepes 4eIOBEYECTBOM CTOUT OYEHb
Ba)KHasl 33/1auya IOJYYCHHS BBICOKMX YpPOXKAaeB CEIbCKOXO3IHCTBEHHBIX
KyJIBTYp HaJJIeXkallero KauecTsa. B yacTHOCTH, pH BO3JENBIBAHUN KapTO-
¢erst, npuMeHsst yIoOpeHHs, HCOOXOJUMO TOBHIIIATh YPOKaHOCTh KITy0-
Hel u cofiepkaHue Kpaxmana B HuX. Kaprodens — onHa U3 IIIaBHBIX TEXHH-
YECKHX KYJbTYp, MCIOJb3YEMBIX IS MOJYYCHHS KpaxMaya, a 3T0 O4YCHb
Ba)XHOE ChIphE, KOTOPOE HCIIOJIB3YETCSI BO MHOTHX OTPACIISIX MPOMBIIIICH-
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HOCTH. A Takxe KapTrodenb O4YeHb Ba)kKHas NWINEBast KyJbTypa, U €ro IO
IIPaBy HA3bIBAIOT «BTOPHIM XI€O0MM.

CoBpeMEHHbIE TEXHOJIOTHH TOJyYEHHUS! BBICOKHX YPOXKAa€B CEIBbCKOXO-
3IHCTBEHHBIX KYyJIbTYp MPEAyCMaTPHBAIOT CO3AAHHE ONTHUMAIBHBIX YCIIO-
BUIl NUTaHWs PacTeHHH Ha NPOTSHKEHMM Bcell Bererauuu. PaspaboraHbl
KOMIUIEKCHBIE YJJOOPEHUS U KOMILIEKCHBIE MPENnaparhl, CoJeprKalie Haps-
Iy ¢ MakpOdJIEMEHTaMH IMTaHUS MHKPOAJIEMEHTBI M PETYJISATOPBl poCTa,
3¢ PEKTUBHOCTH KOTOPBIX HEOOXOAMMO M3y4HTh Ha Kaprodeie. [Ipumene-
HHE HOBBIX ()OPM KOMIUIEKCHBIX, CHEHHAIM3UPOBAHHBIX Ul KapTodeis
yIOOpeHNi M KOMIUIEKCHBIX IperapaToB Ha OCHOBE MHKPOIJIEMEHTOB U
PETYJIATOPOB POCTa IMO3BOJIICT ONTUMH3MPOBATh IMHUTAHHE KapTodens H
pa3paboTaTh cucTeMy yqoOpeHHs, 00eCIeINBaIOIIyI0 BHICOKYIO, YCTOHUIH-
BYIO NMPOAYKTHBHOCTh, YMEHBIINTH JEHCTBHE HEOIArONPHUATHBIX METEOPO-
JIOTHYECKUX YCJIOBHH Ha (opMHUpOBaHHE yposkaifHOCTH KapToders.

Ieab ucciieoBaHuil — JaTh OLEHKY 3KOHOMHYECKOHW 3(QEKTUBHOCTH
N3y4aeMbIX HOBBIX (OPM JKHIKMX KOMIUIEKCHBIX yJOOpEHHII Ha OCHOBE
MHUKPO?JIEMEHTOB TIPH BO3/IEJIBIBAHUH KapToQes.

MeTtoanka u aHaIU3 ucciaenoBanmii. [losessie ONMbITH ¢ KapTodeaem
coptoB 3opauka, bpuz u Ckap6 npooguinu B 2015 r. Ha ONBITHOM IONE
1ab0paTopuu OMOTEXHOJIOTUH Kadeapbl CeNbCKOX03HCTBEHHOW OHOTEXHO-
soruu u 3konorun YO BI'CXA Ha nepHOBO-TIOA30IMCTON JIETKOCYTITHHH-
CTOI1 1OYBE, pa3BUBAIOIICHCS Ha JIETKOM JIECCOBUIHOM CYTJIMHKE.

B ombiTax ¢ kapTodeneM COpToB pa3HEIX CPOKOB CO3PEBAHMS H3yHaIOCh
JIEWCTBHE JKUIIKOTO KOMIUIEKCHOTO ynooOpenus KommieMer pasmuuHBIX
coctaBoB (PecnyoOnnka benapycs) 111 HEKOpPHEBBIX MOJKOPMOK KapTodess
Ha ypOo)KalHOCTh M KayecTBO KIIyOHeM, a TakKe MCCIIeI0BaIach arpOHOMH-
YyecKkas 1 S9KOHOMHYecKas 3(pEeKTHBHOCTb.

IIpu ompenenennu (HakTUIECKOH SKOHOMHUYECKOH 3(PpPEeKTHUBHOCTH OT-
JIEbHBIX KYJBTYpP OLEHUBAIOT MPHOABKY yposkasl MO TEKYLIUM LeHaM. JTO
MIO3BOJISIET BBISIBUTH LIEIECOOOPA3HOCTD BIIOKCHHUI B MOIYYECHHYIO MPHUOaB-
Ky yposKast OT yaoOpeHuH.

Ha npakTuke 5K0HOMHUYECKY10 3 (EKTHUBHOCTh OYEHb MHOTHX arpoIpH-
€MOB U MEPONIPHUITHH ONPENEIIAIOT IIyTEM CPABHEHHS CTOMMOCTH JOTIOTHH-
TEJILHOHM MPOAYKIMHU (TIPEeIbHBIH JOXO0/1) C JONOJIHNUTEIbHBIMHU 3aTpaTaMu
(IpenenbHbIE M3JEPIKKH), YYUTHIBAs TOJBKO IPSMBIE MPOHM3BOJICTBEHHBIE
3aTpaThbl 0e3 pa3IMYHBIX HAKJIAJIHBIX pacxonoB. [loaTomy BMecTo nmokasare-
JIe «YUCTBIN TOXOA» M «YPOBEHb PEHTA0EIBHOCTI» MPUMEHSIOTCS TI0Ka3a-
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TEJH «YCIIOBHBIN YUCTHII TOXO» U «yCIOBHBIN YPOBEHb PEHTA0CTHHOCTI.
Cpenn 3TOH TPYNIBI MEPONPUATHA BaKHOE MECTO 3aHUMAET XHMH3AIUSA
CENbCKOTO XO3SICTBA, B TOM YHCJIE IPUMEHECHNE YI0OpEHHHA.

Pacuer sxoHOMHUYECKOH 3PPEKTHBHOCTH MPHUMEHSIEMBIX CPEICTB XUMU-
3alMU POBOJIIICS MO0 METOINKE, pa3paboTaHHOW MHCTHTYTOM MOYBOBEIC-
uus u arpoxumund HAH Benapycu [32]. OH npoBoiiics Ha IpuOaBKy ypo-
KaWHOCTHU OT MPUMEHSEMBIX CPEJICTB XUMH3ALIIH.

Ha ocHOBaHMH MOJTYy4YCHHBIX JAaHHBIX (pacyeTHOU MpHOAaBKU MPOAYKLHH
Ha 1 xr NPK, npubaBku yporxasi Ha reKTap moceBa 3a cueT yaoOpeHuit) u
HOPMaTHBOB 3aTpar, CBSI3aHHBIX C IPUMEHEHHEM yJOOpEHHUH, OTpeeIsIoT-
¢ SKOHOMHYECKHE IMoKa3aTend. OCHOBHBIMHU IOKa3aTEISIMH HKOHOMHYE-
cKkoi 9P PEKTUBHOCTH yIOOPEHUH SIBISIFOTCS: MPUOBUIH (YHCTHIN TOXOM) Ha
TeKTap MoceBa OT MPUMEHEHHs yI0OpEeHUI U MPON3BOAHBIE YHCTOTO JT0XO-
J1a — peHTa0eNbHOCTh, WK NMPUOBUTH Ha €AWHUIYY NPOU3BEICHHBIX 3aTpar
(omun py6ms, oqua mosmap CIIIA, ogua EBpo), Ha emWHUILy BHECEHHBIX
ynobpennti (Ha 1 T NPK, Ha 1 T HaBo3a, Ha | 71 )KUIKUX MHKPOYIOOPEHUIN).

Jist ompenenieHust MPUOBUIM TIPEIBAPUTENILHO PACCUUTHIBACTCS CTOM-
MOCTb NPUOABKH ypoxKasi, TOJY4EHHOTO 3a cYeT yAOOpeHHi, U 3aTpaThl Ha
NOJIy4eHHE IPUOAaBKH yposKasi OT yI0OpEHHUH.

Pacuer sxoHOMHUUYECKOI 3(PEKTUBHOCTH HCIIOIb30BAHUS JKUIKUX KOM-
IUIEKCHBIX ynoopennii KommeMer nokasai, 4To MX IpUMEHEHHUE SIBISETCS
SKOHOMHYECKH BBITOJAHBIM TPHEMOM. AHaJIM3 JAHHBIX I10Ka3bIBacT, YTO
HEKOpHeBas 00paboTka TOCaMOK KapTOoQenss COCTaBaMH JKHIKHUX KOM-
IUIEKCHBIX ynoOperuit KommiueMeT mnpm BO3HENBIBAHUH COPTOB PAa3HBIX
CPOKOB cO3peBaHUs Hamuboee NMPHOBIIFHA B TIPOU3BOACTBE CPEAHECTICIIOTO
cronoBoro copra Ckap0, rae yCIIOBHO YHCTHIH JOXOX MO BCEM BapHaHTaM
onbiTa coctaBui 137,3-375,76 teic. py6/ra (Tabmuia).

OmnpeneneHue  arpoHOMHYECKOW S(GQEKTUBHOCTH  IOKa3alno, YTO
HauOOoIbIIasi OKYNaeMOCTh NMPOAYKIMEH HaOmoaaeTcss B BApHaHTaxX C MpH-
MeHenrneM KommieMert-XKene3o (90,0-198,0 1/i). Haubosee 0T3bIBUNBBIM
Ha NMPUMEHEHHUE JKUJIKUX KOMIUIEKCHBIX yIO0OpeHHH Ha OCHOBE MHKpOJJIe-
MEHTOB SIBJIsIeTCsl KapTodens copra Ckap0.

Taxas ke TeHAeHIXsT HaOMI0JaeTcs ¥ IIPU pacyeTe IKOHOMHUUYECKOi 3¢-
¢extuBHOCTH. [IprMeHenne Ha kaprodene copta bpms ymodpenms Kom-
mwieMet-Kapropens wu  coBmecTHOro wmcmons3oBaHus —KomrmieMer-
Kaprogems n KommneMert-Kene30 SKOHOMHYECKH HEIEIeco00pa3Ho, I0-
CKOJIBKY OKYIIaeMOCTh 3aTpaT coctaBisier 0,7 u 0,8 pyo/py0., a peHTabeNb-
HOCTB — 29 1 — 16 % COOTBETCTBEHHO.
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SxoHoMHYecKast 3P (PEeKTHBHOCTL IPHMEHEHHsI COCTABOB KHAKHX KOMILJIEKCHBIX
yao6penuii KomnieMet npu Bo3ie/IbIBAHUH COPTOB KapTodeist
Pa3HBIX CPOKOB CO3PEBAHMS

Bapuant ,
= ) a ° L= ! !
< 2 s . > Y] < s .
S| E8 | 5% |Es | B2 | eE| 53
=3 =R e <. F s 56 | &4
-~ s (S . A 2 3 © I
< = S o ) =& > A4 g > § 8
S5 | 2= 5 2 2 35 g | 2z
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© E > = = ] > = o
= > K 5 K S g % 2E| 58
é‘ S 5 O § S¢ o >
Ckap0

KommeMer-
89 35,6 329,3 192,0 137,3 1,7 72

Kaprodens

KowmzieMer- 99 | 1980 | 3663 | 4644 | 31986 | 79 | 689

Keneso

KommieMer-

Kaprogpens + Kom-| 166 55,3 614,2 238,44 | 375,76 2,6 158
wieMer-XXene3o

bpus
KowrmreMer- 37 | 148 | 1369 | 1920 | 551 | 07 | -29
Kaprodens
KomnzeMer- 45 | 900 | 1665 | 4644 | 12006 | 36 | 259
Keneso
KommeMer-
Kaprojems + Kowm-| 54 | 180 | 1098 | 23844 | -3864 | 08 | -16
mieMer-)Keines3o

3opauka
KommneMert-

64 | 256 | 2368 | 1920 | 448 | 12 | 23

Kaprodens
KomnzeMer- 70 | 1400 | 2500 | 4644 | 21256 | 56 | 458
Keneso
KommeMer-

Kapropens + Kom-| 76 26,3 281,2 238,44 42,76 1,2 18
wieMert-XXene3o

BeiBoa. DxoHOMHYECKH OOOCHOBAaHHBIMH Ha BCEX COpTax Kaproders
sIBIIsieTCS  Mcnoib3oBanne KommneMer-XKene3o, okymaeMocTh 3aTpar Mo
KOTOpPOMY cocTaBisieT ot 3,6 o copty bpus no 7,9 mo copry Ckap0, a peH-
Ta0eIbHOCTh COOTBETCTBEHHO OT 259 10 689 %.
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V]IK 338.436.33:631.445.24:631.472.71(476.4)
ATPOITPOU3BOJACTBEHHAS I'PYIIIIUPOBKA

N KAYECTBEHHAS OHEHKA ITAXOTHbBIX
JEPHOBO-TIIO30JUCTBIX IMOYB 3A0 «<ACB I'OPOJIEL»
MKJIOBCKOT'O PAMOHA MOTHJIEBCKOM OBJIACTH
I'puneBuu E. B., crynent

Hayunwuii pyxosooumens — Kypeanckas C. /1., kano. c.-x. Hayk, 0oyenm
YO «besopycckasi roCyIapCTBEHHAS CEbCKOX03UCTBEHHAS aKaIeMUs»,
r. lopku, Pecriyonka benapychb

BBenenne. PamonanpHOE HCIIONB30BaHUE 3€MEIBHBIX PECYPCOB B XO-
3STACTBE HEBO3MOXKHO 0€3 ydeTa KaueCTBEHHBIX OCOOCHHOCTEH €ro MOYBeH-
HOTO TMOKpoBa. KadecTBeHHas OIEHKA ITOYB HEOOX0AUMA TIPH 3eMIICYCTPOii-
CTBE, OIICHKE IPOU3BOACTBEHHON IEATENBHOCTH, ONPEIEIICHNH CTPYKTYPHI
MMOCEBHBIX IIOMIAJIEH, BEIOOpA ITyTel MOBBIIICHUS TUIOIOPOIHS ITOYB U Jp.
C 3Toi eNbI0 MPOBOIUTCS arpONPOU3BOICTBEHHAS TPYIITUPOBKA U Kade-
CTBEHHAs OILICHKA MOYB.

B cBs13u ¢ 3TUM 11€/1bI0 HAILIUX UCCIENOBAHUMN SIBIISIIOCH IIPOBEICHHE ar-
POTIPOM3BOACTBEHHON TPYNIHUPOBKA U KAUYECTBEHHON OIIEHKH MaXOTHBIX
nepHoBo-Ioa30ucThIX MouB 3A0 «ACH I'opomery IlIkioBckoro paiona
MoruseBckoit 061acTu.

Anammu3 uccaenoanuii. 3A0 «ACBH T'oponer» pacmosoxeHO B ILI€H-
TpanbHOM yacT LIIki0BCKOro pailoHa. AJIMHHUCTPATUBHO-X039HCTBEHHBIHN
LEHTP NPEANPHUATHS pacronioxkeH B A. [opoxen. OOmias miomans ceirbCKo-
XO3SHUCTBEHHBIX yromui cocraBiseT 5323,76 ra, W3 HUX TMamHA -—
4561,86 ra.

HccnenoBanus mokaszanu, 4TO TMOYBEHHBIH MOKPOB TEPPUTOPUHU XO3SM-
ctBa 3A0 «ACBH Toponen» BrirouaeT 87 pa3HOBHIHOCTEH MOYB, OOBEIM-
HEHHBIX B 7 THIIOB: JCPHOBO-IIO/I30JIUCTHIC, ICPHOBO-TIO30JIUCTEIC 3a00J10-
YCHHBIC, JICPHOBBIC 3a00JI0YCHHBIC, TOP(SIHO-O0TOTHBIC HU3MHHOIO THIIA,
TOp(hsIHO-O0IOTHBIC BEPXOBOTO THIIA, AJUTIOBHABHBIC (IOWMEHHBIC) IEPHO-
BBIC U JICPHOBBIC 3a00JI0UCHHBIC X AHTPOIIOTCHHBIC MTOYBBIL.

Haubompiryto mionaae maxoTHeIX yroauit (4023,67 ra) 3aHuMaroT aep-
HOBO-IIO/I30JIMCThIE MTOYBBI, BKIItoUyatouiue 47 pazHosuaHocteil. Cpenu naH-
HOTO THIIA TTOYB Tpeo0IajaroT AePHOBO-TIANIEBO-TIO30IUCTHIE JETKOCYTIIH-
HUCTBIC TMOYBBI HA JICCCOBHIHBIX CYTJIMHKAX, MOJCTHIAEMBIX MOPEHBIMU
cyrimHKamMu ¢ rryomssl 0,6-0,9 M, ¢ TpocioWKoil mecka Ha KOHTaKTe
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(963,79 ra). CoryacHO pacueTHOMY MHIEKCY OKyapTypernocts (0,80), atu
TIOYBHI ABJSFOTCA CPEIHEOKYIBTYPEHHBIMH.

C mespio parioHAIEHOTO WCIIOIB30BAHUS 3€MEINb MTPOBOIAT arpoIpoun3-
BOJICTBEHHYIO TPYNIIHPOBKY, TO €CTh OOBEIWHEHHWE pa3IM4YHBIX BHUIOB U
pasHoCTel MoYB 10 OJIN30CTH CYLIECTBEHHBIX B MPOHM3BOJCTBEHHOM OTHO-
IIEHUH TPU3HAKOB U cBOicTB. [Ipn 00beMHEHNH TIOYB B arporpymnmsl py-
KOBOJICTBYIOTCSI CIIUCKOM arpoNpOH3BOJCTBEHHBIX rpynn noys bemapycu,
paspaboranabiM bemHUNITA.

AHanu3 MOYBEHHOIO MOKPOBa XO3AHCTBA MOKa3al, YTO MaxOTHBIE Jep-
HOBO-TIO/I30JIUCTHIE TIOYBBI MPEJCTaBIEHH 5, 6, 8, 9, 29 u 30 arporpymnmna-
Mu. Hambompmryro turomanp maxoTHBIX yromwmid (2932,28 ra) 3aHMMArOT
MOYBBI, OTHOCSMIHECS K 5 arporpynme (27 MOYBEHHBIX Pa3HOBHIHOCTEN).
K 701 arporpynme OoTHOCHTCS W TOYBEHHas Pa3HOBHIHOCTbH, Ipeodiasa-
fomast B xozsaicTe (963,79 ra). 3HaUMTENEHO MEHBIIYIO OO IUIOMIATN
3aHMMAIOT MIOYBBI, OTHOCSIIKECS K 6 U § arporpynnam. Tak, k 6 arporpymnre
OTHOCHTCS 8 IOYBCHHBIX pazHoBuUAHOCTEH (394,06 ra), a k § arporpyrmre —
Bcero 6 (464,14 ra). Tonbko 2 mouBeHHble pasHoBuaHOCTH (33,20 ra) oT-
Hocatcs k 30 arporpymnme u 1 mouBeHHast pa3HOBUAHOCTH (25,27 ra) — x 9
arporpyrmre.

ITpurogHOCTH MOYB AJIST BO3AETBIBAHHS T€X WM MHBIX KYJIBTYp OIpesie-
JISIOT MCXOJ M3 PacdyeToB OaIbHON OLIEHKU C y4eTOM IIOMPAaBOYHBIX KO-
3 HUIHEHTOB HA (PaKTOPHI, JOMOIHUTEIFHO BIUSIOMINE HAa YPOKANHOCTE.

Pacuersr kauecTBEHHOH OICHKH MOYBHI (TI0 MPEOONIAArONICH MOYBCH-
HOW Pa3HOBHWIHOCTH) TOKA3BIBAIOT, YTO HWCXOMHBINA Oay mamHu — 66,2.
®dakTHYeCKUi 0aJl MaXxOTHBIX YTOJIMHA TOJ CENIbCKOXO3SHCTBEHHBIC KYJIb-
TypHI B cpeHeM cocrasisier 51,3. st pacuera 6ajutoB MO KyJIbTypam Obl-
JIM TIPHUHSATHI MOTIPaBOYHBIE KO3 uimeHTh Ha kiuMar HIkioBckoro paiio-
Ha (0,87), a TakKe Ha OKYJIbTYPEHHOCTH Hccneayembix mous (0,89) [1].

BoiBoa. YunthiBas naHHbIE OaNIbHOW OIEHKH, a TaK)Ke aCCOPTUMEHT
KYJbTyp, BO3AETBIBAEMBIX B XO3SHCTBE, BEIOMpaeM KyJIbTypHl, HanOoiee
MIPUTOIHBIE ISl BO3JENBIBAHNUSA Ha JaHHOW MOYBE, TSI COCTABICHHS CEBO-
obopoTa: SUMEHb + KIeBep; KIeBep; O3MMOE TPUTHKAJE; OBEC; JIIOIHHO-
OBCSIHAsl CMECh; O3MMas IIICHHIIA; KYKypy3a Ha 3eJICHYI0 Maccy.

Takum 00pa3oM, palMOHAILHOE MCIOJIB30BAHUE 3€MeEJIb U TOBBIILICHHE
UX MPOAYKTUBHOCTH BO MHOIOM 3aBHCAT OT TIIATEIbHOIO BBIMOIHEHHUS
Ka4eCTBEHHOI'0 ¥ KOJIMYECTBEHHOI'0 y4eTa 3€MeIbHBIX PECYPCOB.
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JINTEPATYPA

1. OCHOBBI PaIOHAIBHOTO 3EMIICTIONB30BAHNUS: METO. YKA3aHUs II0 BBIIOIHEHHUIO Kypco-
Boit pabotst / T. 3. Mundenko [u 1p.]. — F'opku: BI'CXA, 2014. - 96 c.

V]IK 63:54:005.584.1(476.5)

WU3MEHEHUE ATPOXUMHUYECKHUX CBOMCTB MAXOTHBIX
JEPHOBO-IIO30JUCTbBIX ITOYB CIIK «10BOCHA-AT'PO»
KHPOBCKOI'O PAHOHA MOTMJIEBCKO OBJIACTH

B ITPOIIECCE UX CEJIbCKOXO3MCTBEHHOI'O
HNCIIOJIb30BAHUS

JokyuaeBa A. A., CTyAeHT

Hayunwuii pyxosooumens — Kypeanckaa C. /1., kano. c.-x. HayK, 0oyenm
YO «benopycckast rocyIapcTBEHHAs! CEIbCKOXO3HCTBCHHAS aKaIeMuUs»,
r. l'opxu, Peciybnmka benapych

Brenenne. l3MeHeHHE arpOXUMHUYCCKUX CBOWCTB MOYB Hanbosee 00b-
€KTHUBHO OTpPaXkaeT XapakTep BEICHHUS CElNbCKOXO3SHCTBEHHOTO MPOU3BOJ-
cTBa. ParyoHanpHOE IPUMEHEHNE MUHEPAJIbHBIX H OPraHUYEeCKUX yaoope-
HMH, COOIIOIEHHE BCEX 3BE€HLEB TEXHOJIOTHI BO3/ICIBIBAHUS CEIbCKOXO03SM-
CTBEHHBIX KYJIBTYD SIBJISIFOTCS OCHOBHBIMH (DaKTOpaMu, MO3BOJISIIOLIMMU
L[EJICHANPaBIEHHO BO3JIEHCTBOBATh HA IPONECC BOCIPOM3BOJACTBA ILIOJO-
poaust noys. OcCylecTBIEHHE MOYBOYITYYINAIOMIMX MEPONPHUITHN MPOBO-
JUTCA U3 pacyeTa JOCTIXKEHUS U MOJAep KaHUs ONTUMAIIbHBIX apaMeTpPOB
OCHOBHBIX arpOXMMHYECKHX CBOWCTB ITOYB, IIPH KOTOPBIX 0OECTICUNBAIOTCS
BBICOKHE YPOBHHM YPOXKAEB CEJIBbCKOXO3SHCTBEHHBIX KyJNbTyp M OKyIae-
MOCTB YIOOpCHHIA.

AHaJIM3 HCCJIeN0BaAHNi. B CBA3M C 3TUM LIENbIO HALIKX UCCIEN0BAaHUN
SBISUIOCH M3YYEHHE M3MEHCHHSI OCHOBHBIX arpOXMMHYECKHX CBOWCTB Ia-
XOTHBIX JepHOBO-TIoa30mucThIX mouB CIIK «Jlo6ocua-AI'PO» Kuporckoro
paiioHa B mpoliecce uX CeTbCKOX03IHCTBEHHOTO MCIIOIB30BAHUS 32 MTEPHOJ
mexay X (2011 r.) m XHI (2015 r.) Typamu arpoxuMu4eckoro oocieno-
BaHUsL.

Hccnenosanus nokasanu, uro Ha Teppuropun CIIK «/lobocna-AI'PO»
Kuposckoro pailoHa pacmnpocTpaHeHb! 8 THIOB IOYB, BKIIOYAOIUX 52
MOYBCHHBIE PAa3HOBUAHOCTU. JlEpHOBO-MOJ30JIUCTBIE IOYBBI 3aHUMAIOT
22225 ra; nepHOBO-NMOA30JMCTHIC 3a00ioueHHbIE — 537,2 Ta; JCpPHOBBIC
3abostouenHble —111,2 ra; TopdsiHo-60n0THBIE HU3UHHBIE — 21,0 ra; Topdsi-
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HO-00JIOTHBIE BEpXOBBIC — 7,7 Ta, aJUTIOBHAIbHBIC (TIOWMEHHBIC) JEPHOBBIC
3a0ooueHHble — 0,08 ra; aunoBuanbHbIE 0OJIOTHEIE 3a00J04eHHBIE — 3,8
ra; aHTPOIIOTeHHO-TIpeoOpa3zoBaHHbIe TOYBI — 97,0 Ta.

[TaxoTHBIE yroaps MPEACTaBICHE B OCHOBHOM JEPHOBO-IIOI30IUCTHIMHU
U ICPHOBO-TIOJ30JIUCTHIME 3200JI0YCHHBIMU TOYBAMHU.

AHaM3 M3MCHEHHs KUCIOTHOCTH MAXOTHBIX ITOYB XO3SIMCTBA MOKAa3al,
yto B 2015 roay mo cpaBuenuto ¢ 2011 romgom, N0l CHIIBHOKHCIBIX [TOYB
CHHU3WJIACh TIOYTH B YETHIPE pa3za. YBEJIMYMIACH M JIOJS MOYB C KHUCIOH U
cnabokucioil peakuuen cpensl — Ha 15,3 u 17,2 % coorBercTBeHHO. B TO
e BpeMs CHH3WIach 1ois mo4B (Ha 7,1 %) ¢ Omu3Kkoil Kk HeWTpaabHOH pe-
aknueit cpenpl. OTMETHIIOCH U CHIDKEHHE JJOJIH TI0YB C HEHTpalIbHOM | cia-
Oomenoynoit peakmueii cpeasl — Ha 20,1 11 5,3 % cOOTBETCTBEHHO.

B cBs13u ¢ 3TUM cpenHeB3BelieHHoe 3HaueHne pHyc cHu3minock ¢ 5,99
1o 5,61 (tabum. 1).

Ta6nuna 1. JuHAMHKA KHCJIOTHOCTH MAXOTHBIX MOYB X03siiicTBA

Ilo I'pyniaM KHCJIOTHOCTHU

| I i v v Vi VI

<4,50 %5016_ 5,01-5,50 | 5,51-6,00 | 6,01-6,50 | 6,51-7,00 | >7,00

ra | % |ra|%|ra| % [ra| % |[ra| % |ra | % |[ra|%

XI1112887| 97 [3,4|241/8,3|535|18,5|536| 18,6 | 635|22,0| 685 | 23,7 |158|5,5| 5,99
X111]3002] 24 |0,8|328/10,9/1014| 33,8 |1074| 35,8 | 448 149|108 | 36 | 6 [0,2]|5,61

CpetHeB3B.
3HAYCHHE

Typst
Ilnomane, ra

ITo pesynbraram 12 Typa oOcnenoBaHuss HauOoObIIAs JOJS MaXOTHBIX
nous (40,7 %, wiam 1175 ra) xapakrepusyercst CpeJHUM COJIep)KaHHEM Ty-
Mmyca. JlocTaToyHO BBICOKYIO JI0JII0 B CTPYKTYpE IIOCEBHBIX ILUIOIIaAEH
(26,3 %, i 759 ra) 3aHMMaiK TMOYBHI C MOBBIIICHHBIM COACPKAHUEM Ty-
myca. K 13 Typy nosist moYB ¢ MOBBIIICHHBIM COJIEPKaHUEM T'yMyca CHHU3H-
nack Ha 8,2 %. B To e BpeMs J10J1s MOYB CO CPEJHUM M HEJOCTATOYHBIM
COJICp)KaHWEM TyMyca HPaKTHYECKH BBIPOBHSIACH M COCTAaBHJIA COOTBET-
crBeHHo 34,9 % u 30,4 %.

Takum 00pa3om, MO CPaBHEHHIO C MPEIBIIYLIIMM TYpOM arpoxXuMuye-
CKOTO 00ciefoBaHMS IIOYB CPEIHEB3BEHICHHOE COJCpXKaHHE TyMyca
ymenbmiocsk Ha 0,06 % u cocraBmo 2,31 % (tabm. 2).
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Tab6nauna 2. luHaMuKa coiep:KaHUS FyMyca B IAXOTHBIX MOYBAX X035iicTBa

o Ilo rpynmam cofiepsKanus rymMmyca E
- Q o
2| 40 0 || m v v vi |2
> g <1,0 ; 151-2,0| 2,01-25 2,51-3,00 >3,00 gz
= g 15 5 s
= |ra|% |ra|%|ra|% ]| ra % | ra| % | ra| % |& ”
X1l {2887 | 230,881 (2,8|569|19,7| 1175 | 40,7 | 759 | 26,3 | 280 | 9,7 2,37
XI3002 | - | - | 60(2,0/913(30,4| 1048 | 34,9 | 543 | 18,1 | 438 | 14,6 2,31

[Ipowmsonum w3MEeHEHNs B CTPYKType IUIOMIaeii U 1Mo cTeneHn obecte-
YeHHOCTH T04B (pocopom. Tak, momg MaxOTHBIX MOYB C OYEHb HU3KUM U
HU3KAM COJICp)KaHUEM IOJBIXKHBIX coequHeHuit docdopa k 2015 roay
3aMETHO YBEJIUYMIIACh — COOTBETCTBEHHO Ha 5,1 u 9,9 %. A nonst mous co
CpPeIHUM COJICp:KaHHEM IOJBWXKHBIX coenuHeHuid ¢ocdopa yBemuumiach
BTpoe — ¢ 8,2 1o 24,1 %. 3a neprox MeXy TypaMu arpoXUMHYECKOro 00-
cJeI0oBaHUsl MPOU30ILIO 3HAYUTEIbHOE CHUKEHHE JOJM MOYB C BBICOKHM
colieprkanueM NoABIKHOTO docdopa — ¢ 43,8 10 19 %, a Tarxxe NOSBUIHCH
MIOYBHI C OYEHBb BBICOKHM COJCpKaHMEM ITOJIBIKHBIX COeTUHEHUH (ocdo-
pa.

Takum o0Opa3oM, 3a IepHoO MEXIY TypaMHu 0oOCIIeZIOBaHUS CpeTHEB3BE-
IICHHOE 3HauYeHHWe IIO/IBIKHBIX coenuHeHnd Qocdopa CHU3HIOCH Ha
62 Mr/Kr MOYBBI U COCTaBWIO 165 Mr/Kr moussl (Tabdi. 3).

Tabnuna 3. [luHaMuKa cojiepKaHusl MOJABUKHBIX coelMHeHuii pocdopa B maxoTHBIX
MoYBax xo3siiicTBa

o rpynmam conepxanus P,Os

| I 11 v \Y VI
<60 61-100 | 101-150 | 151-250 | 251-400 >400
ra|% |ra| % |[ra| % ra % | ra| % |ra|%

X1l 12887 [176(6,1{199| 6,9 |238]| 8,2 | 1010 | 35,0 |1264| 43,8 | - - 227
X1 13002 [345(11,5/503|16,8|724|24,1| 835 | 27,7 |569]19,0| 26 | 0,9 165

Typst
IInomasp, ra
CpeaHB3Belll.
3HAaYECHHUE,
MI/KT

Cornacuo XIIl Typy arpoxummyeckoro oOcClieOBaHHS, JOJsI MOYB CO
CpEeIHUM U O4YeHb BBICOKUM cojiepkanueM K,O yBennumnach Bcero Ha 1,2
u 0,9 % cooTBeTCTBeHHO. B TO ke BpeMsi yMEHBIIIIACH JIOJISl IOYB C OYCHb
Hu3kuM (¢ 20,1 go 1,3 %) u HU3KUM coJiepKaHWEM TOIBIKHBIX COEINHE-
Huit kamms (¢ 13,9 mo 12,8 %). ot moYB ¢ MOBHIIIEHHBIM U BEICOKHM CO-
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Jiep’KaHueM TIOJIBIKHBIX coequHeHn Kanus k 2015 romy yBenmuumiach Ha
11,6 1 6,2 % COOTBETCTBEHHO.

Takum oOpas3omM, 3a IepHoa MEXIY TypaMu 00CIIeIOBaHUS CpeIHEB3BeE-
IIEHHOE 3HAYeHHE TMOJBIDKHBIX COSAWHEHWH Kaldusig YBEIWUYMWIOCh Ha
47 mr/Kr 1 cocTaBIIIO 253 MI/KT OYBHI (Ta0I. 4).

Tabnuna 4. I[l/[HaMl/lKa coIepikaHUus MOABHKHBIX CcoeTUHEHMI KaJIusi
B MaXOTHBIX MOYBAX X035IiiCTBa

Ilo rpynnam conepxanust K,O

| l 1 v \% Vi
<80 81-140 141-200 | 201-300 | 301-400 | >400

3HAYCHHE,
MI/KT

Typst
IInomasp, ra
CpenHeB3Ber.

ra |% | ra % ra % ra % ra | % | ra|%

X1l |2887 |581 [20,1| 400 | 13,9 | 554 |19,2| 593 |20,5| 462 (16,0297 |10,3] 206

X1 13002 | 38 [1,3| 385 | 12,8| 613 |20,4| 964 |32,1| 665 [22,2|337|11,2| 253

Hamnbonee 00BEKTHBHBIM KPUTEPHEM OIEHKH YPOBHS IUTIOIOPOIUS MOY-
BBl SIBJIACTCS MHICKC OKYJIBTYPEHHOCTH II0YB, I/Ie Ka)KI0€ CBOWCTBO ITOYB
BBIPAKAETCS B OTHOCHUTENBHBIX BEJIMYWHAX W OTpPaKaeT CTEIEeHb COOTBET-
CTBUSI ITOYBHI TPEOOBAHUAM KYJIBTYPHBIX PACTCHUI.

BeiBoa. 3a mepwox MeXAy TypamMH arpoOXHMHYECKOTO OOCIIeTOBaHHS
OTHOCHUTEIbHBIH WHJEKC OKYJIBTYPEHHOCTH MAITHH TI0 OOECIIEYCHHOCTH
MOJIBMYKHBIMU coenuHeHusMu docdopa causmics ¢ 1,0 mo 0,71 u HaxomuT-
cs Ha cpenHeM yposHe. CHusmncs ¢ 1,0 mo 0,88 u oTHOCUTENBHBIA UHIIEKC
OKYJIbTYPEHHOCTH TIO KUCJIOTHOCTH, HO TO-TIPEKHEMY HAXOJUTCS Ha BBICO-
KoM ypoBHe. O0eCIeueHHOCTh MaXOTHBIX [TOYB MOJABHXHBIMH COCIMHEHHSI-
MU KaJiusi ¥ TyMYCOM HaXOJUTCS Ha ONTHUMAaJIbHOM YPOBHE.

B nenom B mpouecce cenbCKOX039MCTBEHHOTO UCIIOIb30BaHUS CTENIEHb
arpOXMMHYCCKOH OKYIBTYPCHHOCTH TAXOTHBIX JEPHOBO-TIOA30IMCTHIX
noyuB xo3giictBa cHuzmiack ¢ 1,0 1o 0,90, X0TA 1 HAXOAUTCS MO-IPEKHEMY
Ha BBICOKOM YPOBHE.
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YJIK 632.952

OCOBEHHOCTHU OPTAHUYECKUX ®@YHI'HIIU 0B
Epmogosuu U. E., crynent

Hayunvwiii pyxosooumens — bynak T. B., kano. xum. Hayk, ooyenm

YO «benopycckas TOCyJapCTBCHHAS CEIIbCKOXO03SIIICTBCHHAS AKAICMUS,
r. l'opxu, Peciydnmka bBenapych

Beenenue. OyHrumuasl — 3TO XUMHYECKHE COCIUHEHHS, KOTOpBIE
HEOOXOIUMBI I MPOGUIAKTAKA U JICUCHUS PACTEHHA OT TPHOKOBBIX 00-
ne3Heil. OtnenpHBIe (QYHTHIUABI CIIOCOOHBI TPEIOTBPAaTHUTh HEKOTOPHIC
3abosIleBaHNS PACTEHUH, CIPOBONMPOBAHHBIC OakTepusiMu. Pasnudaror op-
raHUYEeCKHEe ¥ HEOpraHMYEeCKHEe (YyHTHIIU/IBL.

B coctas HCOPraHn4CCKUX (l)yHFI/lLIl/IZLOB BXOJAT CJICAYIOIMIUE XUMHYC-
CKHE BEIIECTBAa U COEIUHEHHs: MOJOTas U KOJUIOUJHAs cepa, U3BECTKOBO-
CEpHBbIU 0TBAp, MEJHBIN KYIIOPOC, XJIOPHAs PTYTh, XJIOPOKUCH MEIH.

Jlyist TOro 4TOOBI NMPEJOTBPATHUTh MOSBICHHS TPHOKOBBIX 3a00JIeBaHUM,
HEOOX0AMMO MPOBOAUTH NMPOQHIAKTUKY NOAOOHBIX 3a0oneBanuil. [Ipodu-
JAKTUYeCKHe (PyHIHIUABI — 3TO BEIIECTBA, KOTOPHIE MPEAYNPEKAAIOT T10-
SIBIICHUE W Pa3BHTHE TPHOKOB, OO MPEMATCTBYIOT Pa3MHOKCHHIO B Me-
CTax WX CKOIUIeHMs. Bce pelicTBHE NpOQHIAKTHYECKUX (QYHTHINIOB
HaNpaBJeHO Ha TOJABJICHHE PENPOJYKTUBHBIX CIIOCOOHOCTEH MapasuTOB.
JleueGHbIe (hyHTHIMIBI UCIIOIB3YIOT B TOM CIydae, eciii O0JIe3Hb MOIyqHiIa
pacrmipoctpaHenue. JleiicTBue eueOHbIX (DYHIHMIUIOB HAIIPABJICHO HA YHU-
YTOXKCHHUC MULICIINA, BBI3bIBAA TCM CaMbIM rubenn IpH6OB.

KpOMe 9TOro, (byHFI/IHI/IIII)I HCIOJB3YIOT MJIA IPOTPABJIMBAHUA CCMSH.
ITporpaBnuBaHKe TTOMOraeT GOPOTHCS C OONE3HSIMM, KOTOPBIE MEPENaroTCs
U paclpocTpaHstoTcs ¢ ceMeHamMu. CyIecTBYIOT IpoTpaBiIuBaromue GyH-
THIUIBI, TIPH TIOMOIITH KOTOPEIX 00pa0OTKe MOBEPraloT HE CEMEHA, a caMy
nouBy. Takue QyHIHIUIBI TIpeIHA3HAUYEHBI IS YHUYTOXEHUS BO30yanTe-
neil 6one3HH, KOTOpble HaxoATcs B royse. Emie oaun tun GyHrHIuIoB —
9TO (DYHTHMIHIBI, KOTOpPBIE HCIIONB3YIOT Ul NPOTPAaBIMBAHUS PACTEHHH,
HaXOJSIIUXCS B COCTOSIHUS MOKOs1. Takue pyHrHunabl MPUMEHSIOT O3 THEeH
OCEHBIO MJIM 3MMOM Ul YHUYTOXEHUsI BO30yAnTeNeld Ooie3Hel, KOoTopbie
aKTHBHBI B 3TOT IEpHoJ] BpeMeHU. [IoMHMO ONpPBICKMBAaHUS pPAcTCHHH M
MOYBBI, (DYHIUIMIB! MCHONB3YIOT ISl ONPBICKUBAHUS OBOIIE- U 3€pPHOXPA-
HUJTHLL.

Anaym3 uHpopmauuu. Opranuueckn GYHTUIUIBI JEISIT Ha HE COAEp-
XKalllie B CBOEM COCTaBE TSKENIBIX METAIOB (PTYTh, OJIOBO) M COZEpIKa-
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mme. Opranndeckne (pyHTUITUIBI OTHOCATCS K PA3IMYHBIM KiaccaM XHUMH-
Yyecknx coeauHeHui. K BakHEHIINM opraHndecknM (yHTHIHIAM OTHOCST-
Ci TIPOM3BOJHBIC TETEPOIMKINIECKUX COCAWHEHWH, IUTHOKapOaMaToB,
CepHOH KHUCIIOTHI, THOITMAHATOB apOMATHYECKOTO psijia, (heHona, hocopop-
TaHUYECKHE COCIMHEHUs, XJIOPIPOU3BOAHBIC apOMATHYECKUX YIIIEBOIOPO-
JIOB, aJbJIETHJIA, MBIIIBIKOCOICPIKAIINE Tperaparbl, COlM Ha(TEHOBBIX
KHCJIOT, HUTPOCOEJWHEHUs], OJOBOOPIaHMYECKHE W PTYTbOPraHHMYECKHE
COCMHEHUS], XHHOHBI.

@OyHrUUMIBI, OTHOCSIIMECS K TIeTEePOLMKIMYECKUM COEIMHEHUSIM, B
HacTosIIIee BpeMsi 3aHUMAIOT Bexayliee Mecto. K HUM OTHOCATCS paszind-
HBIE a30TCO/IepIKaIllie TIPOU3BOIHBIC MUPHUMUIIHA, IMHUIa3071a, MHPa3oiia 1
np. U3 opraHmdecknx (QYHTHIHAOB HamOoliee MIUPOKOE IMPUMEHEHHE B
60pp0e ¢ O0Ie3HAMHU PACTCHUH HAIILTH TUTHOKApOaMaTHI.

[IpousBonHbIe (eHOMA, MOIpa3AeIAIoNecs Ha HUTPO(EHOIBI U XIIOp-
(eHONBI, W3BECTHBHI HE TOJIHKO CBOMMH (DYHTHIWIHBIMH, HO M BBICOKHMH
OaKkTepUIUIHBIME CBOWCTBaMH. OHH OTIMYAIOTCS U30MPATEITHHOCTRIO JCH-
CTBUSI.

MHorue npenapatsl 3QpGeKTHBHBI B 00pb0e MPOTUB MUKPOOPTaHU3MOB,
BBI3BIBAIOLIMX OHOJIOTMYECKOE Pa3pylleHHE HEMETAIIIMYECKUX MaTepHalioB,
0co0eHHO JipeBecuHbl. BemiecTBa, oTHOCsIIMECS K rajoreHaIKHIpeHoIaM,
MIPOSIBIISIFOT HAWBBICIIYIO (DYHTUIUIHYIO aKTUBHOCTb.

dochopopraHnuecKkue QYHTHIUABI CTATH MIPHUMEHSATHCS B CEITLCKOM XO-
3SIACTBE OTHOCHTEIIFHO HEJaBHO. JTH MperapaThl OTHOCHTEIBHO OBICTPO
MeTaOOMU3UPYIOTCS B PACTCHHUSAX, ITOYBE, BOJIC U B JPYTUX 00BEKTaX BHEIII-
HEl cpenpl, IOATOMY B MCHBIICH CTENCHH CHOCOOHBI HAKAIUIUBATHCS B
MIPUPOJIHBIX YCIOBHSX, BKIFOYAsCh B 1enu nutanus. @ocdopopranmyeckre
GyHrUIMaB 00J1a1A10T BBICOKOH M30MPaTENbHOCTBIO ICHCTBYSI, HEKOTOPbIE
W3 HUX CIIOCOOHBI IIPOHUKATH B PACTCHUA.

W3 gncna XI0prpou3BOIHBIX aPOMATHICCKUX YTIIEBOJAOPOIOB JIIUTEIIb-
HOE BpeMs UCToib30Bajcs rekcaxiopoenson (I'’XB), koTopsiii TepseT cBoe
3HAa4YCHHE BCJICACTBHE OUYCHH Y3KOTO CIEKTpa AeHcTBHA. DYHTHIIMAHOCTH
9TON TPYNIBI XUMHYECKUX COCIMHEHUH YBEIMYIUBACTCS IO MEpe HAKOILIe-
HUS aTOMOB XJIOpa B OEH30JIBHOM sIIIpe, IPH 3TOM 3aMeHa XJI0pa OpoMOM He
CIOCcOOCTBYeT yBemuIeHHIO GyHruimaHocTH [1].

[Ipy momamanwm Ha pacTeHHE pas3HbIE (YHTHIUABI BeOyT ceds mo-
pazHoMy. M3 opraHmdecKuxX (GyHTHUIMIOB TOAXOIAT COCAMHEHUS, COMACP-
)Karue XJIopPeHoa U HUTpodeHu I, 3aTeM (HEHOJbI, KPEe30Jbl M X MPOU3-
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BOJHBIE, IIeJIecOo00pa3Ho TakKe NMpUMEeHeHHe TuModa u nudennna. OgHako
OOJBITMHCTBO YTHX (PYHTUIIUIOB HEAPPEKTHBHO K BO3ICHCTBHIO.

HHTEepecHO OTMETHUTH, YTO NMPH HAIMYUHM B MAacjlax HEIPEAENbHBIX CO-
€AMHEHUH CHIDKAETCSI aKTUBHOCTH TaJIOTCHCOJCPKAINX HMHCEKTHIUIOB U
HEKOTOPBIX OPraHUYECKUX (DYHIHIUAOB. DTO CBA3aHO C YACTHUYHBIM DPa3-
pylieHreM (YHTHUIUJIOB IIPH CONPSDKEHHOM OKHCJIEHHH KHCIOPOJOM BO3-
nyxa. ['ajmoreHcozepiamiye MHCEKTUIMIBI BCTYNAIOT B PEAKLHUIO TeJIOMe-
pHU3alUK C HENpeneabHbBIMUA COCIUHEHHSMH, a TaKKe C YIJIeBOJIOPOAaAMH,
BXO/SIIIMMHM B COCTaB CKHIUAapa. MeJqHble HEOPraHWYeCKUe IpernapaThl
OTJIMYAIOTCS BBICOKOH MPOJOIDKUTENIBHOCTBIO JAEHCTBUS M XOPOIIO YAEp-
KHUBAIOTCS Ha JUCTBAX (OOpIOCKast KHUIKOCTD), OpraHUICCKHe ()yHTHITHIBI
He 001a1a0T GUTONMAHBIM ASHCTBHEM, HO CTUMYJIUPYIOT POCT PACTEHUH 1
YHHYTOXAIOT TaKkue 3a00JICBaHUs, IPOTHB KOTOPBIX OSCCHIIBHBI MM TTOYTH
OeccrIbHBI HEOpraHW4ecKue npenaparsl. Hajgo nepecMoTpeTs KOHIEHTpa-
IIMH ¥ HOPMBI pacxona pyHIHINAOB B CTOPOHY MX CHW)KEHHS, TaK KaK y Hac
MHOTHE OpraHudecknue (yHTHIUIBl PEKOMEHIOBAHBI Ul NPUMCHEHHS B
Ooslee BBICOKHMX KOHIEHTpalusx (Hepeako B 1,5-2 pasa) mpu MeHbleM
yucie o0paboToK 3a Ce30H. 3a pyOekoM Te e Ipenaparbl MPUMEHSIOT B
6oj1ee HU3KUX KOHIIEHTPAIUAX, HO TP OOJIbIIEH KpaTHOCTH 00pabOTOK.

3a mocrnenHee BpeMs MOSBMINCH JaHHBIE O TOM, YTO BO3poOcCIIee pac-
NpOCTpaHEeHUE 3a00JICBaHUIl ILUIOJIOBBIX KYJIBTYP MYYHHUCTOPOCHBIMH TPH-
0aMu CBS3aHO C YCHJICHHBIM HCIOJIb30BAHUEM HOBBIX OpraHWuYeckux (yH-
THIUJIOB U3 TPYNIBI THOKapOamaroB. beHomm u TnodoHaT™METHII, BECbMa
TOKCHUYHBIC JJISI JIOKAEBBIX UYEPBEH M JPYrHX IOYBEHHBIX OPraHU3MOB,
BCJIC/ICTBHE CBOEH BBICOKOH MEPCHCTCHTHOCTH B IIOYBE HECOMHEHHO OyIyT
OKa3bIBaTh HEOJIArONPHUATHOE BO3IECHCTBHE Ha IMOJE3HYIO MOYBEHHYIO (day-
HY ¥ MHKpOQJIOpY, OCOOEHHO IIpH MPUMEHEHHUH B BBICOKHX 103aX. M3 opra-
HUYECKUX (YHTHITUIOB HanOoJiee TOKCUYHBI JUIS PhIO XJIOpOTaJoHU, ¢e-
Hapumod, 3audendoc, OymupuMar, TPHUIMKIA30J U HEKOTOPBIE IPYTHE.
[Toutn Bce opranmdeckue (GYHIHIHABI OBIIN MPEICTAaBICHBI TUTHOKapOa-
MaTaMH U KalTaHOM, HO OCHOBHOH II0 TOHHaXy ObliIa cepa, €€ HCIO0JIb30Ba-
11 B 2—6 pa3 60Jblle, 9YeM BCe OCTaIbHbIE ()yHTUITUIBI.

B 6opb0e ¢ TBepA0i TOJIOBHEH MIIICHHIIBI 1 KAMEHHOW TOJIOBHEH TIMEHS
UCTIONB3YIOT PTYTHCOAEPIKAIUE TIPenapaThl, KOTOPHIE 10 HACTOSIIEro Bpe-
MEHHU SIBISIFOTCSl Takke HamboJjiee NEHCTBEHHBIMH NPOTHUB KOPHEBBIX THH-
neit. Kpome toro, npumensitor oprannueckue Gpyrummas (TMTI, IIXHB,
I'XDB, kanTaH, KHHOJIAT), KOMOMHUPOBAaHHbIE IPENapaThl HA UX OCHOBE U JIP.
VYka3aHHble npenapatsl 3GQGEKTUBHBI TaKKe MPOTHUB APYIHX TOJOBHEBBIX,
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KpOME TBUTFHON TOJOBHU IMIICHUIBI W SYMEHS, BO3OYOUTEIH KOTOPBIX
HaXOJATCS BHYTPH CEMSH W HE MOJNABIAIOTCA (DYHTHUIIMIAMU KOHTAKTHOTO
nerictus. B GophOe ¢ MBUTBHOH TOJIOBHEH MIICHHUIBI U SYMEHS J0JT0e
BpeMsI OCHOBHBIM CIOCOOOM, KOTOPBI JOBOJBHO TPYAOEMOK M HE BIIOJHE
HaJle)KeH, ObLIO TepMHuueckoe obe33apakuBaHue cemsH. [lepBoHauanbHO
MPOTHB TBUIBHOM TOJIOBHY MIICHUIIBI U STYMCHS TPUMCHSIIU POJIAH, a B IMO-
CJIEAYIOIIHE TO/Bl CTaJlM UCIIOJIb30BAaTh KapOOKCHH, TPUMHIAI, THO(DOHAT-
METHIL.

VY 4yBCTBUTENBHBIX K MEIbCOACPXKAILUM IIpenaparaMm KyJabTyp U B
YCJIOBUAX AOCTATOYHOT'O YBJIAXKHCHHA XJIOPOKUCH MCIU MOKCT BbI3bIBATH
O’KOTH JICTHEB M CETKY Ha miofax. [loaToMy ee ciemyer MpUMEHATh TU}-
(epeHIIMPOBaHHO B 3aBUCHUMOCTH OT 30HBI M KYJIBTYPHI: B 30HAX C CYXHM
JIETOM XJIOPOKHCH MEIH JaeT BBICOKHUIT 3P eKT, a ceBepHee, B pailoHaX I10-
CTaTOYHOTO YBJIXXHECHUS, JIy4Ile IPUMCHATh OpraHnveckne QyHrunuasl. B
TaKOM CMECH OpPraHMYECKUE COSANHCHHS OTIUYAIOTCS OOJBIIEH TTPOIOIIKH-
TENBHOCTBIO ACWCTBUS U O0JIee TOKCHIHBI TS BO30yIuTelneit 3a00IeBaHmA.

3akmaiouenue. C 1ebl0 MUHUMH3AIMKA BPEAHOTO BO3ACHCTBHS IECTH-
LII/I0B Ha OKPY’KAIOIIYIO Cpely CIeIyeT:

— IIPUMEHATH BEIECTBa ¢ 0oJiee BEICOKOI OMOJIOrMYeCKON aKTUBHOCTBIO
U COOTBETCTBCHHO BHOCHUTH WX B MCHBIICM KOJUYECTBE HA CAWHHUILY IIJIO-
1maau;

— IPUMEHSATH BEIIECTBA, KOTOPBIC HE COXPAHSIOTCA B IIOYBE, a pa3iara-
F0TCSI Ha OE3BpEIAHBIC COCTUHCHUS.

JINTEPATYPA
1. Mupenkos, 0. A. Xumuueckue cpernctBa 3amuthl pactenuii / F0. A. Mupenkos,

I1. A. Cackesud, C. B. Copoxka. — HecBmx: HecBinkckas ykp. tui., 2007. — 336 c.
2. OpexoB, A. Il. Xumus ankanouznos / A. I1. Opexos. — M.: Meaununa, 1955. — 868 c.
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V]IK 581.192.1

3HAUEHUE MUHEPAJIbHBIX BEIIECTB 151 PACTEHUI

N NCITOJb30BAHUE BBICOKOBUOAKTHUBHBIX ®OPM
MHUKPOS3JIEMEHTOB

HNBanoBa A. C., Cypmuna E. FO., ctyneHTs

Hayunwiii pykosooumens — Moxosa E. B., kano. c.-x. nayx, ooyenm

YO «benopycckas rocy1apcTBEHHAs CEJIbCKOX03SHCTBEHHAS aKaIeMusy»,
r. opku, Pecriyonka benapychb

Beenenne. Tpuana (1ouBa-pacTeHHE-)KMBOTHOE) SIBIISICTCSI €AWHOM CH-
CTEMOM, B KOTOPOI Hepa3phIBHO CBSI3aHBI BCE 3BEHbs MUTPALIMOHHON Lenn
MHUKPO3JIEMEHTOB. J[BMKEHIE XMMUYECKHX 3JIEMEHTOB OIPEAEIACT T€OXH-
MHYECKyI0 00CTaHOBKY B Onocdepe.

[TomHOIIEHHOE pa3BUTHE PACTCHUN BO3MOXKHO JIHMIIH IPH COATaHCHPO-
BaHHOM ITUTAaHHH, B KOTOPOM MHKPO3JIEMEHTHI UTPAIOT HE MEHEE BaKHYIO
poib, eM a3oT, dochop, Kanmii, HO MX HEOOXOIUMOEe KOJINYECTBO 3HAUH-
TEHHO MEHbIIIE (OTCIOIa i TEPMUH «MHKPOIJIEMEHTBI»).

B coBpeMeHHBIX YCIIOBHSIX UCIIOJIBb30BaHHE YAOOPEHHH, colepKaliuX B
CBOEM COCTaBE MUKPOAJIEMEHTHI — OJIHA M3 CaMbIX 3((EKTUBHBIX MEp BO3-
JIeWcTBHS Ha OMOXMMHYECKHE MPOIIECCHI, POTEKAIONINE B PACTEHHH, U CO-
OTBETCTBEHHO Ha Ka4eCTBEHHbIE U KOJUUECTBEHHBIE MOKA3aTeNn OyIyIIero
yposxast [1].

AHanu3 uHbopmManmuu. MHKpO3IEeMEHTHl TpeOYIOTCS pacTeHHSM Ha
MPOTSDKEHUH BCETO NMEPUOAA PAa3BHTHS: HauMHAs OT HaOyXaHWs W Ipopac-
TaHWS CEeMSH M 3aKaH4YMBAas CO3pPEBaHHEM. Poyib MHKpPO3JIEMEHTOB B NHTa-
HHUM pacTeHUi MHororpaHHa. OHM BIUSIOT Ha psif (EpPMEHTATUBHBIX IPO-
LIECCOB M BXOST B COCTaB MHOTHMX OHMOJIOTHYECKH aKTHBHBIX BEIECTB,
YIIy4IIafoT UCITIOJIb30BAaHUE PACTEHHAMH NMUTATENBHBIX BEIIECTB M ya00pe-
HUM, YIYy4IIalOT IPOLECCHl ONBLICHMS, IOBBIAIOT 3aCyX0- MU MOPO30-
YCTOWYUBOCTh, MMMYHUTET pacTeHui. IIpuueM pasziudHble CeabCKOXO035M-
CTBEHHBIE KYJIBTYPHl OTJIMYAIOTCA M PA3TUYHONW TOTPEOHOCTHIO B OTACIbH-
HbBIX MHUKPOJJCMCHTAX. HaanMep, NmeHuna U ASYMCHb HaI/I6OJ'IBHIyIO I1o-
TpeOHOCTh MCHBITHIBAIOT B MEIH, B TO ke BpeMs KyKypy3a Oojiee TyBCTBH-
TeNbHA K HEAOCTATKy LWHKA, PalC M CBEKJIa OCOOCHHO TpeOOBATENbHBI K
oopy.

Tak, cepa (S) HeoOX0AUMA PACTEHHUIO JJIsl MOTJIOIICHHUS a30Ta, JIbIXaHM,
cuHTe3a OeskoB, oOMeHa BeliecTB M Hepruu. [Ipn rubenmn KopHEeBOH cH-
CTEMBI B YCJIOBHSAX HEXBaTKM KHCJIOpOAa (Hampumep, NpU 3aTOIUICHUH)
pacmayiaetcsi ¢ 00pa3oBaHHUEM CEPOBOIOPO/A, KOTOPHIH SIOBUT VISt KOPHA
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[2, 3]. TpeOyercst B HeOOIBIIOM KOMMYECTBE, U, KaK NPABUIIO, B TOKACBOM
BOJIE CEPBI JOCTATOYHO JUIS PACTECHHUS.

ITpu HEnoOCTaTKE CEPBI paCTEHHE OTCTAET B Pa3BUTHUH, CTEOIN CTAHOBST-
s BBITAHYTBIMH 1 TOHKHMH. HexBaTka S B mepByro ouepenp OTpakacTcs Ha
MOJIOJIBIX JIUCTBAX. XJIOPO3 HAUMHAETCS C MPOXKHIOK, JUCTOBOM ammapar
MOXET PUHUMATh KPacHO-(HOJICTOBBII OTTEHOK.

Bop (B). Ilornomenue kanbliys HaNpsIMYO CBS3aHO C HAJIMYHEM 3TOTO
MHUKpO3JIeMeHTa. BiusieT Ha koIuuecTBo caxapoB U BuTaMuHa C B II0Aax.

Henocrarok 6opa naryOHO BIMSET Ha IPOPACTaHHE MbUIbIBI U 3aBs3U.
[Tnonpl CTaHOBSATCS CKIOHHBI K PACTPECKUBAHUIO U Oone3HsM. Touku pocta
1 KOPHH PAcTeHHMsSI 3aMETHO OTCTAalOT B Pa3BUTHU. MOJIOJBIC JIUCTS CTAHO-
BATCA Kyp4yaBbIMH M OnieHbIMH. Habmromaercst yCHICHHOE pa3BUTHE TOH-
Kux 00KOBBIX MoOeroB. HeoOxoaum B T€4EHHH BCETO INMEpHOAA POCTa pac-
TeHus. [Iepen30pITOK MOXKET OBICTPO YOUTH KOPHEBYIO CUCTEMY.

Marnwnit (Mn). [IpuanMaer ygactie B 00pa3oBaHUH XJI0pohHiIia U Jbl-
XaHWM pacTeHus. Ilornomenne TeCHO CBsI3aHO ¢ HanuaueM ¢ocdopa B 10-
crynHoi ¢opme. [Ipu nedunure Mn TkaHb MEKAY KHUIKAMH JKeyTeeT (IIsT-
HUCTBIN XJIOPO3).

Kanbuuit (Ca). BeicTymaer B pacTeHHsIX B POJIH CTPOUTEIHLHOTO MaTePH-
ana. Kak mpaBmiio, B 1mouBe COJEPIKUTCS B JOCTATOUHOM KOJHYECTBE, HO
MIOTJIOIEHHE HATIPSAMYIO 3aBUCUT OT HAIW4HA Oopa.

Menp (Cu). CTUMYIHpPYET POCT PACTEHHS U SHEPTUIO NTPOPACTAHHS Ce-
MsiH. [Tpn BBICOKOH KOHLIEHTpALMK a30Ta B MOYBE MOTPEOHOCTh paCTCHUH B
Menu Bo3pacraet. [Ipu nedunure y pacteHnii pa3BUBaeTCs XJI0PO3, JUCTHS
3aKpY4MBAIOTCSl, KOHYMKH OEJNEIOT M 3achIXaioT. Yale Bcero HEZOCTAaTOK
MeJId OTMEYaeTCsl Ha IecUaHbIX rmoyBax. M30bITOK Meau BBI3BIBACT 3aTpya-
HeHue B norjomeHun Gocdopa U3 NOUBEI.

XKenezo (Fe). YuactByer B 00pa3zoBaHnU XJIOpOoMiIa, aKTHUBU3UPYET
JbIxaHue u oOMeH BemiecTB. IIpu yBeIWYeHUM MHTCHCUBHOCTU CBETa II0-
TpeOHOCTh PAacTeHUs B kene3e Bo3pactaeT. [Ipu HemocTaTke pa3BUBaeTCA
XJIOPO3 (JTUCTHA XKEITCIOT, IPUUEM CaMH JKHIIKU OCTaloTCA 3eneHbiMu). Ho B
TO € BpeMsI OOJIbIINE O3B JKeNe3a I'yOUTEeNBHbI ISl PACTEHHS.

Mapranen;, (Mn). [Ipuaumaer ydactue B (OoTOCHHTE3e, 0Opa3zoBaHUH
xjopoduiia U JIpIXxaHuM KopHed. CrocoOcTByeT ycBoeHuto asora. [lpum
neduITe CHMKACTCS YPOXKAaHHOCTh M yCTOWYMBOCTH K 3a00JE€BaHMSM, a
pOCT KOpHEH 3amenmsieTcs.
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Huuk (Zn). [ToBBImaeT yCTOMYUBOCTh PACTEHUS K 3acyxe M OOJIEe3HIM.
Oco0eHHO IIMHK HE0O0XOIMM IIPH BHECEHUH O0JbIIOro KosimuectBa docdo-
pa B nouBy. IIpu HemocraTke pa3BUTHE PAaCTEHMs 3aMEUISIETCSl, OTMHUPAIOT
CTapble JHCTHS, MaJO 3aKJIafbIBAETCS IUIOJOBBIX MOUYEK. M30BITOK IMHKA
HapyIIaeT Npolecc MOTJIOMIEHHE JKelle3a, YTO IPUBOAUT K XJIOPO3Yy.

Momubaen (Mo). Biusier Ha a30THBIH 0OMEH W MOTJIONICHHE KalbIIMS.
Jeduut yacto HabmomaeTcss Ha KUCIBIX mouBax (pH wwke 5,2). [Ipu He-
JIOCTAaTKE Y PAacTEHHH HaKalUIMBAIOTCS HHUTPATHI, 3aMEIJISIETCST POCT U Ha
JIMCTBSIX MOSIBIISIETCS] KPAIT4aToCTh.

Kobanpt. CiocoO6cTByeT HaKOIUICHHIO XJIOPO(GMIIa B JIUCTHSIX, YBEIH-
YMBACT MHTCHCUBHOCTD JBIXaHUS, CTUMYJIHPYET POCT PACTCHHUH.

Kpemuuii. Bimsier Ha mpouHOCTH CTEOJIs, CUITy IIBETEHUS M SHEPTHIO 3a-
BSI3U.

Hoxa. OrBeuaer 3a IMMYHHUTET PAacTEHUS, SBISIETCSI MPUPOJHBIM AHTH-
CCIITUKOM.

OcoOblif MHTEpEC BBI3BIBAIOT BHYTPHUKOMIUIEKCHBIE COCIHHEHHS, CO-
Jiep Kaliie MUKIMIECKHe IPYNIUPOBKHA OPraHMYECKUX MOJIEKYJI, TaK Ha3bl-
BAac€MbI€ KICIIHCBUJIHBIC, HJIM XEJIAaTHbIC, COCOAUHCHU. CprKTypa TaKHuX
BHYTPUKOMILUICKCHBIX Coe[[I/IHeHI/Iﬁ Kak Obl HAITOMHHAET KJICITHH, KOTOPLI-
MU JINT@H/Bl OXBaTHIBAIOT MOHBI MeTayua. C TOYKH 3pEHUS] COBPEMEHHON
arpoxuMu, BHCKOPHCBOMY INUTAaHHUIO aJIbTCPHATUBLI HECT. B otnuume ot
KOPHEBOT'0, BHEKOPHEBOW ITOJKOPMKOH MBI MOXKEM OINEPAaTUBHO W Kade-
CTBEHHO PETYIMPOBATh IPOLECCH MUTAHUS B MEPHOJ BETCTALMH PAaCTCHUH
B KOHKPETHBIX YCIOBHMAX KaXIOTO TOJa M B KpaTdaiIine CpoKH AJS TOTO,
4TOOBI MAKCUMAJIBHO PEAIM30BaTh €€ FeHETHYECKU I OTEHIINA.

BriBoa. ®opma, B KOTOpOH HAXOAATCSI MUKPOAJIEMEHTBI, TAKXKE SIBIISCT-
csl BaXXHBIM KpUTEpHEM BbIOOpa ynoOpenmil. XenarHble (OPMBI MHUKpO-
yI[O6peHI/II‘/’I Ha CeFOI[HS[HIHI/Iﬁ JACHb OJJTHU U3 JIYUYHINX U ONTHUMAJbHBIX JJId
pacTeHuit; HOCUTEIIMU MUKPOAJIEMEHTOB BEICTYIIAIOT BHYTPUKOMIUIEKCHBIE
COCIMHEHUS, KOTOPbIE [ENIAal0T MHKPOAJIEMEHTHI JIETKOJOCTYINHBIMU JUIS
pacTeHui.

Takum 00pa3zoM, MPU HENOCTATKE MUKPORJIEMEHTOB B PACTEHHUSIX Hapy-
IIAI0TCS IIPOLECCHl JIbIXaHUs, (POTOCHMHTE3a, YIJIIEBOJHOTO OOMEHa, YTO B
KOHCYHOM CUYCTC HNPUBOAUT K CHHXXCHHUIO IPOAYKTUBHOCTH paCTeHHﬁ,
YXYIIICHUIO Ka4eCTBa ypOXKas U, CIeI0BAaTEeIbHO, K CHI)KEHUIO PEHTA0ECIb-
HOCTH.
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TJI51 - OCHOBHOM BPEJUTE.JIb SIBJIOHU B YCJOBHUAX
CEBEPO-BOCTOKA PECIIYBJIMKU BEJIAPYCH

Kaunosa U. B., cryneHr

Hayunwuii pyxogooumens — Cmpenkosa E. B., kano. c.-x. Hayk, doyenm
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOX03STMCTBEHHAS aKaIEMUSD»,
r. l'opxu, Pecriydnmka bBenapych

BBenenne. CanoBoactso benapycu tpagummonHo HanOoxee 3¢ dexTHs-
Hasi W BBICOKO NPHOBUTBHAS OTPACIh CENbCKOXO3SHCTBEHHOTO IPOW3BOJ-
cTBa, obecrieunBaroIlas HaceJleHHe BUTAMHUHHBIMU NMPOIYKTaMHU MHUTaHUSA,
nepepabaThIBAIOIIYI0 TPOMBIIUIEHHOCTh — CBIPHEM U HIPAIOIIAs BaXKHYIO
pOJIb B HANOJHEHHUU JEHEKHBIMU CPEACTBAMHU I'OCYJAapCTBEHHOTO M MECT-
HOTO Or0/IKETOB [1].

Jnst obecrieuenus: moTpeOHOCTH HaceneHus benapycu B miojax cemed-
KOBBIX KYJIBTYp B Mpe/eiax HayyHO 0OOCHOBAHHBIX HOPM UX MOTPEOJICHHs
IUTOIIAAb MPOMBIIIICHHBIX HACAXKICHUN si00HN K 2025 T. TOIDKHA COCTaB-
itk 144,8 ThIC. Ta, rpymu — 20,8 THIC. Ta, 9TO TPeOYyeT 3aKIagKd HOBBIX
CaJIOB €XKEroJTHO Ha IUIOIIAAHN OKOJO 13 THIC. Ta M MPOU3BOJICTBA ITOCAT0Y-
HOTo MaTepHuaina B mpenenax 10 MuH. mT., CBOOOJHOTO OT BpEAMTENCH Ka-
PAaHTUHHOTO U HEKApaHTUHHOTO 3HaueHus [2].

B nuromMHUMKax sI6JOHM U TPYIIH B YCIOBUAX bemapycu 3apeructpupo-
BaHO OKO0JI0 70 BpeIHBIX HACEKOMBIX M KJemlell, KOTOpble HAHOCST 3HAYH-
TeNbHBIA Bpe U YOBITKH. 1IpH OTCYTCTBUH M HECBOEBPEMEHHOM BBITION-
HEHHH 3aIIUTHBIX MEPONPHUATHNA MPOTUB BPETHBIX OOBEKTOB B MUTOMHHUKAX
IUIOJIOBBIX KYJIBTYDP BBIXOJ] CTAaHJAPTHBIX CaXEHIIeB CHIkaeTcs Ha 18-33 %
[3, 4].

Hy»XHO OTMETHTH, YTO KOJMYECCTBEHHBIN U BHIOBOH cocTaB GuTodaros
B MMIUTOMHUKAX CEMEUYKOBBIX KYyIbTyp 3a HOCIEIHHE 25 JIET CHJIBHO H3Me-
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uuics. Tak, B mocieqHee necsaTuieTre HaOII0Aat0TCs BCITBIIIKH YHCICHHO-
CTH pasInYHLIX BUIOB T [4, 5].

3enenHas s0IOHHAS TS, IUTASICh KIIETOYHBIM COKOM JINCTHEB M MOJIOIBIX
mo6eroB, BbI3bIBacT ux Aedopmariuio. [lodern oTcTaroT B pocTe, UCKPHUB-
JISIOTCSI, MHOTZA 3achIXaloT. Ha CHIIBHO MOBPEXICHHBIX JEPEBBIX IUIOIBI
MEJIBYAIOT, TEPSIIOT TOBAPHBIA BUJ. 3a BereTalMOHHbII ce30H Tist qaet 9-11
[IOKOJICHUH.

S16:10HHO-TIOIOPOXKHUKOBAsI TJISI NTOBPEXIAET HE TOJIBKO JIHCThS, HO H
wionsl. JIncToBas macTHHKA SOJOHU, 3aceeHHas TIeH, CKpyYHBaeTcsl 1o-
IepeK B MIMPOKYIO TPYOKy M skenrteeT. [1moxsl, moBpexaeHHbIE BpeaAnTe-
JIeM, UMEIOT HEPOBHYIO TIOBEPXHOCTH C YIIIyOJIEHHUSIMH, CTAHOBSITCSI OJJHO-
Oookumu. Takue s0JOKH OCTAOTCS MEIKHMHU M ypomiuBbiMH. Ha s0moHe
pa3BHUBaeTCSA 5 MOKOJEHUH BpeauTelss. Murpanus Ha MOJOPOXKHUK (JIeTHee
KOPMOBOE PAaCTeHNE) HAaUWHACTCS B HAYaJIe HIOJIS.

UucneHHOCTh SI0JIOHHO-TIOIOPOKHUKOBOW TiU mocturana 70 ocobei B
cpenaeM Ha 200 mor. cM. B ronpl, GiaronpusiTHBIC Ui Pa3BUTHS 3€JIEHOM
SIOJIOHHOH TJIH, 3aCEJICHHOCTh JIepeBbeB BpeanTeneM apocruraet 100 %.

ACCOPTUMEHT WHCEKTHLUAOB Juisi OOphOBI C TIsIMH Ha 5I0JJOHE OYEHb
orpaHu4eH U (GaKkTHYECKH HE W3MEHSUICS Ha NPOTSHKEHUH MOCIEIHUX Jiecs-
TUJIETHH.

AHanu3 pe3yasTaToB. [IpoBeneHsl ucciieoBaHus MO OLEHKE (P dek-
TUBHOCTHU IIpenapara MUPUHEKC MPOTHB 3eJICHOH S0JOHHOW M sS0JOHHO-
MTOTOPOXKHUKOBOH TiH. [IpenBapuTenbHO NCIBITAHUE MTHPHUHEKCA TPOBOIH-
1 B 12a00paTOPHO-TIONICBOM MEJKOJEITHOYHOM OIBITe Ha OTACIBHBIX Jie-
peBBsx. M3yuanun meficTBue mpernapaTta B Pa3iIMIHBIX KOHIEHTPAIMSIX HpO-
THUB 3eleHON g0IoHHO#M Tim. B kadecTBe sTanoHa mcmonb3oBamu BIM-58
HoBEIH, 400 i1 K.3. D) PeKTHBHOCTD OLIEHUBAIN IO THOEIHN BPEIUTENS de-
pe3 1, 3, 5 aHel nocne onpbICKUBaHUS B CPABHEHUU € 3TAJIOHOM U KOHTPO-
neM. buonornyeckas >QQEeKTUBHOCTh NUPHUHEKCA B KOHLEHTPALMSX OT
0,05% mo 0,15 % npu ucxomuout uucinernnoctu Tiam 290-300 ocobeit B
cpemHeM Ha OJuH mobOer Ha 3-i IeHb mocie o0paboTku cocraBwia 97,7-
100 % u Gbu1a Ha ypoBHE 3TanoHa (tadm. 1).

IMockonbky 3¢ (EeKTUBHOCTh TUPUHEKCA TPOTUB 3€JCHOMN SOJOHHOW TIIH
B J1a00paTOPHO-TIOJIEBOM OIBITE OblIa NPAaKTHYECKH OJWHAKOBA MPHU BCEX
UCTIBITAHAAX, TIPH JallbHEWIIeM n3ydeHHH 3(GGEKTUBHOCTH Ipernapara Obl-
7u B3sTH KoHIeHTparmu ot 0,05 mo 0,1 %.

Buonornueckas 3 PpeKTHBHOCTS TipenapaTa OICHUBAIACH 10 CHIDKCHHTO
YHCJICHHOCTU TIM B CpaBHEHUH ¢ 3TanioHoM (BI1-58 HOBBIN) W KOHTPOJIEM.
OO0pabOTKH OIMBITHBIX YYaCTKOB (PYHTHUITIAMHU MPOTHB O0JIe3HEH TIPOBOIH-
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JU COTJIACHO CHCTEME 3allUTHBIX MEpOTPHITHH, MPUMEHIEMBIX B XO3Sii-
ctBe. [InprHEKC MPOTUB T MPUMEHSIIN B HauOoJIee ONTUMANIBHBIE CPOKU:
16.06 — npoTtuB s6;10HHO-TIOTOPOXKHUKOBOH, 03.07 — mpoTHB 3eneHON 50-
noHHOW. OTIPBICKUBaHMS TPOBOIIIIN TPAKTOPHBIM OIIPBICKMBaTeNeM. Pac-
X071 pabouelt xuakoctu konedancs ot 600 no 1000 1/ra, B 3aBHCUMOCTH OT
BO3pacTa cajia U BBICOTHI KPOHBI JepeBbeB. COOTBETCTBEHHO 3TOMY HOpMa
pacxona mpemapara B onbitax coctaBisuia 0,3; 0,5; 0,75 u 1,0 kr/ra.

Tab6auna 1. Bnonoruyeckast 3¢()eKTHBHOCTH HA MEJIKOIeJISTHOYHOM ONbITE

Konnenrpanus | Buonornueckast 3¢ ¢hekTHBHOCT mocae 00paboTku, %
Bapuant npenapara B
paboueM pac- UYepes | nenp UYepes 2 must Uepes 3 must
TBOpE, %o
1. upunexc 0,05 60,0 97,7 99,6
2. [Mupunekc 0,075 82,5 100 -
3. Ilupunekc 0,10 84,7 100 -
4. lupunekc 0,125 93,3 100 -
5. [Mupunexc 0,15 98,9 100 -
6. B1-58 HoBbIit 0,10 965 100 _
(dTanon)

B pesynbTaTe HpOBEICHHBIX HCCIEOBAaHUI YCTAHOBICHO, YTO MHUPH-
HEKC TOKa3aJl BEICOKYIO AP PEKTHBHOCTh IPOTUB TJIX HA SOJI0OHE U B TIPOM3-
BOJICTBEHHBIX YCIIOBHSIX. bromorndueckas 3¢ ¢ekTHBHOCTh IpemapaTa Ipo-
TUB 3€JICHOW SOJIOHHOH, SOIIOHHO-TIOOPOKHUKOBOM TIHM IIPH HCXOIHOU
grciaeHHocTH 54-59 ocobelt B cpenHeM Ha OIUH MOOETr yXKe depe3 CYTKH
coctamia 88,8-89,4 % u 78,4-33,0 %, coorBercTBeHHO (Tabmd. 2). Ha 5-i
JieHb THOeb Tiiel coctaBmia 99,1-99,8 % ObuTa Ha U YpOBHE 3TAJIOHA.

Ta6auna 2. buonoruyeckast 3p(eKTHBHOCTH B I10JIEBOM ONbITE

Buonornueckas 3¢ hekTHBHOCTB, %
Hopma
3enenast s10IOHHAS S1610HHO-TIOTOPOKHUKOBAS
Bapuanr pacxona, =
xr (1)/ra JHeii mocne 06paboTKu
1 5 10 1 5 10

1. ITupumop 0,3 88,8 99,6 100 784 99,1 100
2. Iupumop 05 89,0 99,8 100 78,3 99,8 100
3. Mupumop 0,75 89,4 99,2 100 80,0 99,2 100
4. ITupumop 1,0 89,2 99,7 100 83,0 99,7 100
> BH:58 1,0 82,4 99,4 100 78,7 99,7 100
HOBBII
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OPEANPUATUA-IUAEPBI MIPOU3BOJACTBA NIECTULIUI0B
B BEJIAPYCH

KoBanesckas T. B., ctynent

Hayunwiii pyxosooumens — Cuumxo M. JI., kano. c.-x. Hayk, ooyenm

YO «benopycckas Tocy1apcTBEHHAS CEITbCKOXO03SIMCTBEHHAS aKaIeMUs»,
r. 'opku, Pecniy6nuka bemapychb

BBenenne. B nensx obecrniedeHus MOTPeOHOCTH CEILCKOTO XO3S5HCTBA B
XMMHUUYECKHX CPEJICTBAX 3aIUTHl PACTEHHH, KaK BaXXHEHIIEM (aKkTope mpo-
JIOBOJILCTBEHHOW M IOCYAAapCTBEHHOW 0E€30MaCHOCTH, a TAK)KE YMEHBIICHHS
3aBUCHMOCTH OT UMIIOPTA OT/ENBHBIX BHJOB TOBAPOB M PACIIMPEHUS J0JIN
9KCIOPTa MPOAYKINH B CTpaHe (QYHKIHOHHPYIOT 4 TPEIANPHUATHS MO BHI-
mycky necturmno: OO0 «®Ppargeca», OAO «['pogHOpaitarpocepBuc,
OAO «I'omenbckuii XuMuaeckuit 3aBoa», 3A0 «ABrycT-bem».

OpnHako JHIEpCKHe TMO3UIMK 3aHAIHM KOMITAaHUM «ABrycT-bem» u
«®pangecay. [Ipon3BoACcTBEHHBIE MOIIHOCTH KOMITAHUU «ABTYCT» pa3Me-
mensl B Poccun u benapycu.

Ananu3 nHpopmanun. B Pecriy6iuke benapycs B 2009 rogy BcTymuia
B CTpOH mepBasl ouepeqb CYNEepPCOBPEMEHHOIO 3aBOja IO IPOHM3BOJCTBY
XMUMHUYEeCKUX cpelcTB 3amuTsl pacTteHuil 3AO «Apryct-bemy». IlpoexTtHas
MOIIHOCTh OEJIOPYCCKOTO MPENIpHSITHS COCTaBIsIeT 0Kojio 20 ThIC. T Tpe-
napatoB B rof. B Hactosmee Bpems 3AO «Asryct-ben» sBisercs nuaepoM
10 TPOU3BOJACTBY CPEACTB 3alUTHl pacTeHuil B PecmyOmuke benapyce.
[IpoekTHAass MOIMHOCTH €ro IMPOWU3BOJCTBEHHOTO KOMIDIEKCAa COCTaBIISCT
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12 MHITHOHOB JIMTPOB IpenapaToB B roj. Ha mpeanpuarun BeITycKaeTcs
6omee 30 BUIIOB CPECTB 3aIIUTHI PACTCHHM.

[Ipou3BOACTBEHHBIM KOMIUIEKC 3aBoja «ABryct-bem» BKIIIOUaeT yd-
M€ TOCTIKEHMS TIEPEJOBBIX TeXHOoJIorni. Ha npennpusitun ucnonb3yercs
BBICOKOTEXHOJIOTHYHOE 000pYyI0BaHHE BEAYIINX €BPONEHCKUX IPOU3BOIH-
Tesieil. 3aBoJ MpEACTaBIsIET COOOM COBPEMEHHOE TEXHOJOTMYHOE IMPOM3-
BOJICTBO pa3HBIX IIPENapaTHBHBIX (OPM XHMHUYECKHX CPEJICTB 3alUTHI
[Mponykuus ¢dacyercss B HaAEKHYIO Tapy COOCTBEHHOTO M3TOTOBJICHUS: Ye-
TpreXCHOﬁHble KO3KCHBIC KAaHHUCTPbI TPOU3BOAATCA Ha COBPEMCHHOM
HEMEIIKOM 000pYI0BaHHH.

Bcest mpopykumst npeanpuaTHs OpHEHTHPOBAaHA ITIPEXIE BCEro Ha yIo-
BJIETBOPEHHE MOTPEOHOCTEH B CPEACTBAX 3aIUTHI PACTEHHH BHYTPEHHETO
CeNIbCKOXO3SMCTBEHHOTO phIHKAa PecryOmuku bemapycs. 3aBon Takke BbI-
mycKaeT mpoaykiuio Ha skcnopt mist crpan CHIT (Poccms, Yipanna, Ka-
3axctaH, MongoBa, ApMeHUs), NMPEANPUHIMAIOTCS IIard Mo BBIXOLY HA
peiaku JlatnaCcKoM AMepuku U FOxHON Adpuku. Hons skcmopra B 2015
roay cocrtaBuia 56 %.

Jist obecrieueHusi BBICOKOTO KayecTBa MPOAYKIHMM Ha 3aBOJAE CYIIe-
CTBYCT aKKpE€AUTOBaHHAsA Ha COOTBCTCTBUE Tpe6OBaHI/I$IM HalTMOHAJIBHOTO
cragaapta CTb NCO/MDK 17025 uentpanshas naboparopus. Ona obec-
MIEYMBACT TPEXCTYNEHYATyI0 CUCTeMy KOHTpost kadecTBa: 100 % BxomHOU
KOHTDPOJIb BCETO CBHIPhS W MAaTEPHAJIOB, ITOCTYMAIOIIUX HA IPEANPUATHE,
0oTO0p mpoO B mpoliecce MPOU3BOACTBA M MIPOBEICHUE NTPHEMO-CAATOYHBIX
WCIBITAaHUH.

3A0 «Asrycr-ben» — enuHCTBEHHOE B pecIyOJiMKe HpPEANPUSTHE,
BHEJIPUBILIEE CHCTEMY YTHJIM3allMM OTXOIOB IPOM3BOJCTBA. TBepable n
JKUJIKUE OTXOJbI, 00pa3ylomuecst B pe3ysibTaTte paboThl OCHOBHOTO ITPOM3-
BOJICTBA M HE IMOJUISKAINe AaJbHEeHIIIeMy HCIOJIb30BAHUIO, OABEPTaOTCS
TEPMHUUYECKOMY 00€3BpPEKHBAHUIO B MHCHHEPATOPHOH YCTaHOBKE IIPH TEM-
nepatype 850-1200 °C.

Ha npeanpusatiy BHeApeHa MHTETPUPOBAHHAS CHCTEMa MEHEIKMEHTA U
MOJIy9eHbl MexmyHapoanble ceptudukater [ISO 9001, ISO 14001, u
OHSAS 18001 — o kadecTBy, OXpaHe TPy/Aa M DKOJOTHH, a TAK)KE HAI[HO-
HabHbie CTH 9001 u CTB 18000. DT0 moaTBepKAaeT KOHKYPEHTOCIIOCO0-
HOCTh M WHBECTHIHOHHYIO IPHUBJIEKATEILHOCTh NPEIIPHUITUS U CHOCO0-
CTBYET SKOHOMHYECKH LieJiecoo0pa3sHoMy, cOallaHCUpOBaHHOMY M Oe3omnac-
HOMY ero (yHKIIHOHHPOBAHUIO 110 3aBOEBAHMIO JINEepCTBa Ha poiHke C3P.
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B 2013-2015 rogax nessats npenapartos (Tady, Crupur, banepuna, Ko-
nocans I[Ipo, bunenc rapant, Topramo 500, Pakype, Toprago 540 u 'am-
6uT) cramm ynaypearamMu KoHKypca «Jlyumme ToBapel PecmyOmuku bera-
PYCB».

Hcropus xommnannu «®pangeca» Hadamnach ¢ mapta 2006 roma. CoBpe-
MEHHBI 3aBOJI OBLIT MOCTPOCH HeAaneko (B ABYX KHUIOMeTpax) ot I. bepesst
Bpectckoit obmactu. B utone 2007 roga yxe ObUia BBIMyIICHA TIEpBas map-
TUs IpoayKiuu. M3 pa3suBaromielicst komnanuu 3a 10 et oHa mpeBpaTtH-
JIMCh B BCAYUICTO NPOU3BOAUTEIIS HA PBIHKE.

«Dpanaeca» — NpPU3HAHHBIA JHUIEp HAa OEJIOPYCCKOM PBIHKE XHMHUYe-
CKAX CpeICTB 3alMTHl pacTeHud, 25 % mNpoW3BOACTBA IECTHIHIOB
B PecnyObrmuke Bemapyce mpuxomurcs Ha qoiro kommamn «®DpaHzmecay.
[Ipon3BOACTBEHHBIE YYaCTKH OCHAIIEHBI 00OPYINOBaHHUEM BEYIIHX EBPO-
nieiickux npomsBogutene, 70 % MpOU3BOACTBEHHBIX MPOLIECCOB aBTOMATH-
3upoBaHBl. KoMmaHWS KOHTPOJHMPYET KadeCTBO IPEIapaToB HA BCEM MPO-
H3BOJICTBEHHOM MPOIIECcCe — OT KOHTPOIIS CHIPBS B TA0OPATOPUH TPEATIPHSI-
TUA-TIOCTABIIMKA 10 KOHTPOJIA KauyeCTBa rOTOBOM MIPOAYKIIUH.

Hogeiiniee 000pyaoBaHHE MO3BOJISIET OMPEACTSITh MAKCHMAaJIbHO TOY-
HbIC JO3UPOBKHU HeO6XOZ[I/IMI:IX XUMHUYECKUX BEIIECCTB U YBCIINYUBATHL Mac-
mTabbl BBITyCKAa TOTOBOHM MPOIYKIIMH, CHUXKAET HATrPy3Ky Ha MEePCOHAT
B OTHOILIEHHUH CIIOXHBIX (PU3MUECKUX ACHCTBUIL.

Kommanusa «®Ppanneca» 3a00TUTCS U 00 IKOJOTHYECKol Oe30macHOCTH
CBOETO MPOU3BOJICTBA U OKpYy:karoweil cpensl. B 2015 roxy BBesieH B 3KCILTY-
aTallMI0 YHWKAJIBHBIH KOMIUICKC JIOKAJTBHBIX OYHUCTHBIX COOPYXEHHH, 4YTO
MO3BOJIUT MPOU3BOIUTH KOMIUICKCHYIO (DU3UKO-XUMHYCCKYIO U OHOJIOrHYe-
CKYIO OYHCTKY NPOW3BOJACTBEHHBIX CTOYHBIX BOJ JI0 0€30I1aCHOI0, C KOJIO-
TMYECKOM TOUKH 3pEHHSI, YPOBHS COJIEP>KaHUsSI 3arps3HSIONINX BELIECTB.

B aktuBe «®paHnmecsl» — coOCTBeHHass HaydHasi JabopaTOPH
U J1B€ Ta0OpaTOpUH MPOM3BOJCTBEHHOTO HA3HAYCHHUS, INI€ MPOBOMIATCS HC-
CJIEZIOBAaHUS B IPOU3BOJICTBEHHBIX YCIOBHUSIX.

Ceronusa Ha npennpusaTan padortaeT okono 200 genosek. IlITat mocto-
STHHO PacTeT, YTO OOYCIIOBIIEHO HE TOJBHKO YBEIWYCHHEM OOBEMOB IPOM3-
BOJICTBA, HO M PAaCIINPEHUEM PBIHKOB cObITa mpoaykuuu. B 2015 roxy mpe-
napartbl KOMITaHWH MTOCTABIISUINCHh HA POCCUHCKUN M yKpaUHCKUH pbIHKK. Ha
CErOJHSAIIHUI JIeHb yCHeNHO (pyHKIMOHUPYIOT TpH lLexa. J[Ba U3 HuX pa-
00TalOT ¢ repOMIMIaMHU, a TPETHH — C MHCEKTHLUIAMH, (YHTHIMIAMHU,
MPOTPABUTEISIMH ceMsiH. B mpoaykToBoil nunelike kommnanuu 33 3ddek-
THUBHBIX IpenapaTa u 6osee 20 HaxomaTcs B pa3paboTke.
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3a 10 ner kommanus mosryyuia 4 Harpazpl B o0nacTH KadectBa: Mex-
nyHapomHas Harpana «EuropeanQualityAward» («EBpormelickoe kaue-
ctBo») oT Homunanmonnoro Komurera EBpomneiickoii busnec Accambien
(EBA, Oxcdopn, Bemukobpuranus, 2010 rox), aummomsl «JIydime ToBapsl
Pecniyommmku Benapycs» mo nroram 2010 roga u 2012 roxa, naypear Ilpe-
mun [IpaBurensctBa Pecrry6imku benapyce 3a mocTimkeHus B 061acTé Ka-
yectBa 2013 rona, aumnomant Konkypca Ilpemun CHI' 3a mocTikeHus B
obnacTu kauectBa u yciyr B 2016 roxy.

BriBoa. Ha ocHoBaHuM aHanm3a NMpOM3BOJCTBA XMMUYECKUX CPEICTB B
pecny0iHKe YCTaHOBJIGHO, YTO JIBe KOMIaHUH — «ABrycT-bem» n «®panze-
ca» — npous3BoAAT B cpeqHeM 80 % oT Bcero o0beMa BBITYCKaeMBIX TIECTH-
IIU/I0B 1 MO3HUIIMHU HX €KETOJHO YKPEIIIIOTCS.
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OI'BOY BO «VYbstHOBCKasi TOCYJapCTBEHHAS CEIbCKOXO03UCTBEHHAS
akagemus uM. I1. A. CtoJeImuHa»,

r. YbsHOBCK, Poccus

BBe)JEHl/Ie. OCHOBHBIM HaIlpaBJICHUEM IMOBBLIIIICHU ypO)KaﬁHOCTH CCJIb-
CKOXO3SMCTBEHHBIX KYJIBTYp ABJIACTCA obecrieyeHue MX OCHOBHBIMH 3JIE-
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MEHTaMH MUTaHUs: a30ToM, ¢pochopoM U kamueM. O4eHb 9acTo 3a0bIBAIOT-
Csl 3aKOHBI 3eMJIEZIeNIMs, KOrja HauOoublasi ypoxaiHOCTb (opmupyercs
pu 00ecriedeHUr PacTeHU BCEMU KaK Makpo-, TaK U MHUKPODJIEMEHTaMH.
JlokazaHo, YTO MpH KOPHEBOM MHUTAaHWU PACTEHHs MOTJIOIIAIOT U3 MOYBEH-
Horo pactBopa Oosee 70 ayemMeHTOB. B HacTosiiee BpeMsi MUKPOIJIEMEHTHI
MIPAKTUYECKHU HE BKJIIOUEHBI B TEXHOJIOTUYECKUE ONEepalllu BBUY HEJOCTa-
TOYHOH N3y4EHHOCTH CPOKOB, HOPM BHECEHHS M NX COANaHCHPOBAHHOCTH, a
TaKXKe JOPOrOBU3HBI UX MpHMeHeHHd. ONHAKO HEJOCTaTOK MUKPOIJIEMEH-
TOB HE TOJILKO NPHBOJIUT K CHIDKEHHUIO YpOXKasi, BBI3bIBAET psil Ooje3He y
pacTeHuil, a MHOT/a U UX TUOeNb, HO U CHIDKAeT Ka4eCTBO MU YEIOBEKa
U JKUBOTHBIX. MHUKpO3JIEMEHTHI SIBISIOTCS aKTHBHBIMH LIEHTpPaMH (hepMeH-
TOB, YJIYYLIAIOMIMMH OOMEH BEIIECTB B PACTHTENILHBIX U JKUBOTHBIX Opra-
HmMax. [lostomy mpoGmema CcHaOXEHUS pacTeHHH MHUKPOIIEMEHTaMHU
NMeEET 00IIeONOIOTHYECKOE 3HAUEHHE.

B nacrosiiee BpeMs OOO «OnuTHBIE ATPOCUCTEMBD) HaNaXKeH BBIITYCK
KHUIKUX yOoOpeHuil co cOanaHCHPOBaHHBIM KOMIUIEKCOM MHKPO3JIEMEHTOB
B xemaTHoi Qopme — «MukpoBut» Ha ocHOBe ODJID (OKCHATHHHICH-
11(hocHOHOBOI KHCIIOTHI), IpeIHA3HAYEHHBIX IS TIPEIIOCEBHON 00padoT-
KM CeMsH, BHEKOPHEBOW M KOPHEBOW MOAKOPMKH IIOCEBOB CEILCKOXO3sii-
CTBEHHBIX KyJIbTyp. [lo IaHHBIM 3aBOJA-M3TOTOBHTENS, XEJIATHPOBAHHBIC
MHUKPOJJIEMEHTBI SIBISIIOTCS PETYJISATOPaMu pocTa, 001agaroT aHTUMHKPOO-
HBIMH M aHTHBHPYCHBIMH CBOMCTBAaMH, 3HAYUTEJBHO IOBBIIIAs ypokaii-
HOCTH NPAKTHIECKN BCEX CENTbCKOXO3SMCTBEHHBIX KYIBTYP.

Metoauka M aHaau3 McciaedoBaHUi. B cBsi3u ¢ 3TUM mepen Hamu
BCTaja LeJIb — U3Y4YUTh AcHCTBHE Npenapara MUKpPOBUT Ha SPOBYIO IIIIE-
HUIly JIByX HOBBIX, HanOoJiee NMEPCHEKTUBHBIX COPTOB SPOBOW MIICHMIIBI
Cumbuprur u YapsaoBckas 10. B 2014-2015 rr. ObuT 3alI0KEH OIBIT HA
6a3ze ompiTHOrO Moyt ®PI'BOY BO «YnpsaHOBCKas ToCyJapCTBEHHAs CENb-
CKOXO3STIICTBEHHAs aKaJeMus» B YETBIPEXKPaTHOM HOBTOpeHHH. TexHoo-
THs BO3JENBIBAHMS — OOLIETIpHUHSATAs JUIA YCIOBHH peruoHa. 1o naHHBIM
NPOU3BOJUTENCH Npemnapara, peKOMEH/IOBAaHO €ro NMPUMEHEHHE IIPH Tpes-
noceBHON 00paboTke ceMstH 1 00paboTKka pacTeHui 1Mo Beretanuu. B cBs3u
C 3THM CXEMa ONbITa OblJIa CIIAYIOLICH:

1. KoHTpossb.

2. O6paboTKa ceMsH mepe]] IOCEBOM.

3. O6paboTka pacTeHHH B IEPUOJ KYIICHUS KYJIBTYpBHI.

4. JIBoitHOE IpUMEHEHHE IIpernapara Inepesl IOCEBOM U 110 BETeTaIliH.
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PesynbpraTel HAIMX UCCIIENOBaHUN MOKA3alld, 4TO MUKPOBUT HE MOBIIN-
ST Ha TIEPUOBI TIPOXOXKACHUS (a3 pocTa M pa3BUTHsI pacTeHHH 000UX COp-
TOB, ¥ MEpPUOJ Bereranuu y copra YabsHoBckas 10 cocraBun 89 nueil, a
copra CumOupuut — 90 mHeil. 3a roabl WCCIEAOBaHWN Ha PACTCHHUSX HE
HaOJII01aTI0Ch 3apaKEHHOCTH, CJIEJJOBATEIbHO, MBI HE MOXEM IpPOCIEIUTh
JIelicTBHE TIpernapaTa Kak aHTHCENTHKA.

JleficTBHe TpemapaTa MPOCIEKUBAIOCh HAUMHAS C TIEpBOH (ha3wl pocra
pactenuii — Bcxoxsl. [IpemapaT MUKPOBHT IpH MpeanoceBHONH 00paboTke
CeMSsH 3aMETHO TOBJIMSAT Ha MOJIEBYIO BCXOXKECTh PACTEHHI Ha copTe YIbs-
HoBckas 10, moBEICHB ee B cpenHeM 3a nBa roga Ha 3 %. [Ipumenenue
MuxkpoBuTta Ha copre CHMOMPIUT IPON3BEIIO HE3HAYUTEIHFHOE TTOBBIIICHNE
JTAaHHOTO ITOKa3aTellsl, YTO BOILIO B OIIMOKY omnbITa Ha ypoBHe 5 %. Ha co-
XpaHHOCTh pacTCHHH B OOJIBIIEH CTETIEHN MOBIMSIO MPHUMEHEHHUE MpeTapa-
Ta mepex moceBoM u mo Bereraruu (Ha 1,8 %). OcoOCHHO OT3HIBUMBBIM
oka3zancs coptr CuMOUpPIHUT.

Kak noka3seiBaet puc. 1, npuMeHeHHe Npenapara CyIeCTBEeHHO MOBIIHUS-
70 Ha (hOPMHUpPOBaAHUE IUIOLIAIM JIMCTHEB. [IpennoceBHas 00paboTKa ceMsH
B CaMOM HauaJjle BEereTalyy CIOCOOCTBOBAJIA YBEJIMUEHHIO (DOPMHUPOBAHHUS
IUTIOINAAN JUCThEB Ha 65 % 10 CpaBHEHMIO ¢ KOHTpoJeM. Takas jxe TeH/IeH-
st coxpaHwiachk B (asy kymenus. OmHako mocie o0pabOTKHM pacTeHHH
Ipenapar Hadan JeiicTBOBaTh Kak CTUMYJISATOP pOCTa, M MOCTENEHHO Ipo-
HCXOMUJIO YBEIUYCHHUE IUIOMAAN JUCThEB Ha 3 W 4 BapuaHTax. B dasy
TpyOKOBaHUS PAacTEHUs Ha JNAaHHBIX BapuaHTax yxe Ha 20,5 % mpeBbimranu
2 BapWaHT W HAMHOTO OOTOHSUIM KOHTpOJIbHOE 3HaueHwe. CienyeTr oTMme-
TUTh, YTO JBO¥MHAs 00pabOTKa MpemaparoM CrnocoOCTBOBaja (HOpMHUpPOBa-
HHUIO HanOOoJIBIIEH TUIONIA I JINCTEEB BO Bee (pas3bl pocTa M pa3BHUTHS, TIpe-
BEIIIAs KOHTPOJBHEIN BapuaHT Ha 50 %. Takas ske 3aBUCHMOCTH HaOIIr01a-
J1ach Ha OMbITe ¢ copToM CUMOMPLNT, T/ie IUIOIAIb JIUCTHEB Ha TOCIETHEM
BapHaHTE MPEBHIIIATa KOHTPOJIBHEIHN BapuaHT Ha 50,5 %.

ITomMuMo yBenMUeHHMS IUIOMIAAN JINCTOBOM IMOBEPXHOCTH, IPOUCXOINIO
YBEJIMYEHHE MHTEHCUBHOCTH €€ paboThl, UTO OTpakaeTcs B TMHAMUKE UH-
croit mpoaykruBHocTH (otocunreza (UIID). Ilpumenenue mpenapara
MuxkpoBut Ha cemenax ysenuuuBano YIID na 11,7 %, a Ha BapuanTe npu
COBMECTHOM TPUMEHEHHUH Mepe MOCeBOM | Mo Beretanuu — Ha 20,5 % 1o
CpPaBHEHHIO C KOHTPOJIEM.
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Puc. 1. HapauyBaHue miommaam TMCTbEB PACTCHUSMH SIPOBOIT IIICHUIIBI
copra YibsiHoBcKas 10

OCHOBHBIM ITOKa3aTeJeM JIeHCTBHA mpemapata MUKPOBHUT SBISETCS
yposkaitHocTh. OtpenieneHne CTPyKTYphl YPOXKAHHOCTH MTOKA3allo, 9To Ipe-
napar MOBIHsUI Ha BCE DJIEMEHTHI CTPYKTYpPbI ypokaiiHocTH. PacTenus Ha
n3y4aeMbIX BapuaHTax OblIM OoJiee BHICOKOPOCIBIE, 0COOEHHO Ha BapuaH-
Tax ¢ MPUMEHEHHEM IIpenapara IpH MOJIrOTOBKE CeMsH K moceBy. OOpa-
0oTka pacreHHii MUKPOBHTOM B IEpHOA KyLIEHUs crocoOcTBoBasa (op-
MHPOBAHHIO OOJBIIET0 KOIHMYECTBAa KOJOCKOB M 3epeH B Koioce (Koioc-
KoB — Ha 5,5 %, a 3epeH — Ha 3,9 % 1o cpaBHeHHIO ¢ KOHTposeM). OcobOeH-
HO OT3BIBYMB Ha 00pabOTKYy MHKPOAIEMEHTaAMH OKa3ajics COPT YIbSHOB-
ckas 10. Ha n3ygaempIx BapuaHTax 3epHa OBLIM 3aMETHO KpyIHEe, YTO I0-
kazana macca 1000 3epeH (pa3Huna B Macce gocturana 1,1 r). HanGomnpmme
TOKa3aTel N HaOIroaich Ha MoCIeAHeM BapraHTe (00paboTKa CeMsH U pac-
TEHHH), YTO, HECOMHEHHO, CKa3aJIOCh Ha YPOKAWHOCTH SPOBOH MIIICHHITHI.

Kak mpencrasneno B tabiuile, copt YibsHOBcKas 10 CHIBHO pearupo-
BaJ HA MUKPO3JIEMEHTEHI, MOBBIIIAs ypoxKaiHOCTh 10 5 %. J[BoitHOe nmpume-
HEHME TMpernapara CIoCOOCTBOBAIO IOBBINICHUIO ypoxkalHocTd Ha 14,8 %,
yTo cocrasisuio 0,25 1/ra.
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Copt CUMOMPITUT HE TaK PE3KO pearupoBal Ha MpernapaT, 0COOCHHO ero
nmpuMeHeHne npu oopadoTtke cemsH B 2015 roxy, 4rto q0Ka3aHO MaTeMaTH-
gecKoi 00paboTkoit. OgHAKO B CpeIHEM 3a TOJbBI HCCIIEIOBAaHUHN MpUMEHe-
HUe Tpenaparta MUKPOBUT MpU 00pabOTKEe CEMSH CIIOCOOCTBOBAJIO IOBBI-
LIEHUIO yposkaiHocTH Ha 2,6 %, npu oOpaboTke pacTeHuil B a3y Kyuie-
Husi — 5,7 %, a Mpu COBMECTHOM MPHUMEHEHHUU YPOXKAWHOCTH MOBHIIIATACH
1o 8,9 %.

YpoxailHOCTb SIPOBOIi NIIEHUIbI, T/TA

Bapuant Coprt YibsHOBcKast 10 Copt Cumbupur
2014 r. | 2015 . | cpennee| 2014 1. | 2015 1. | cpennee
KonTpons 1,71 1,68 1,69 1,60 1,51 1,56
O0paboTKa ceMsiH 1,79 1,77 1,78 1,68 1,52 1,60
O6paboTKa pacTeHui 1,82 1,71 1,77 1,74 1,55 1,65
O0paboTKa CeMsIH M pacTeHUI 1,96 1,92 1,94 1,78 1,61 1,70
HCPqs 0,05 0,03 0,07 0,03

BbiBoa. Takum o6pa3om, AJIs TOBBIIICHUS YPOXKAWHOCTH SIPOBOW TIIIIe-
HHULBl HAa (OHE BHECCHMS MHHEPAIBHBIX YIOOpEHHMH CYIIECTBYET ocTpas
HEOOX0AMMOCTh IPUMEHEHHSI MUKPOJIEMEHTOB, B KOTOPBIX, KaK MTOKa3bIBa-
€T arpoXMMHYEcKas XapaKTEepPUCTHUKA IMOYB YJIbSTHOBCKON 001acTH, MCIIBI-
ThIBaeTcst ocTphlid nedunur. Haxonscs B xenatHol (opMe, KOMIUIEKC MHK-
pOdJIEMEHTOB Tpenapata MHKPOBUT OKa3blBaeT MPOJIOHTHPOBAaHHOE Jeii-
CTBHE Ha PaCTHTENBHBII OPraHU3M, MOBBIIIAs IPOIYyKINOHHBIE TPOIIECCH B
pacTeHHH, ¥ TeM CaMBbIM IOBBIIIACT ypoxkaHOCTh. Oco0eHHO 3(h(HeKTHBHO
JIBOMHOE NPUMEHEHNE Mperapara B MEepUo] MOATOTOBKH CEMSH K IOCEBY H
00paboTku pacTeHnit B Gazy KymeHus. McXoast M3 XUMHUYECKUX COCTABIISIO-
WX, JaHHBIX ITpenapaT BO3MOXHO IIPUMEHATh COBMECTHO C NECTHIIHIAMH.
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V]IK 635.64(476.1)

KOMILJIEKC MEPOITPUSITUM IO 3AIIIATE TOMATA
SAIAIIEHHOI'O T'PYHTA OT BPEJMTEJIENA B YCJOBHUSAX
OCII «TEINIMYHOE XO0351iCTBO» MUHCKOM OBJIACTH
BEJIAPYCH

Mapuenko O. A., cTyIeHT

Hayunwvuii pyxosooumens — Cmpenkosa E. B., kano. c.-x. Hayk, doyenm
YO «benopycckas TOCyJapCTBEHHAS CEITLCKOXO3SIMCTBEHHAS aKaIEMUSD),
r. l'opxu, Pecriydimka Benapych

BeeneHue. 3amUIEeHHBIH TPYHT CErOMHS — 3TO Pa3HbIC THIBI TEIUTHIL
(Termuubl «cTaporo» odpaslia M HOBBIE SHEpProcOeperaroye TeIUIHIbI) |
pasHble BUABI TeXHOJOTHH. TeHaeHIHs yCOBEPIIEHCTBOBAHUS TEXHOJIOTUI
IIpearojaraeT He TOJBKO MOBBIIIEHHE YPOXKAWHOCTH U YIIydlIeHHEe Kaue-
CTBa MPOAYKIIMU, HO U CHUXKEHHE 3aTpaT Ha MX MPOU3BOJICTBO [6, 7]. Ox-
HOW M3 MPUYHH CHIDKEHUS YPOXKaHHOCTH U yXy/IIIEHUS Ka4eCTBa OBOLIHBIX
KyJNbTyp 3allUIIEHHOTO TPYHTa SIBJIAIOTCS HMOBPEXKICHUS BPEAUTEISIMU U
nopakeHue 0O0JIE3HAMH, YTO MPUBOAUT K HesoOopy 1o 30 % mpoxykumu, a
B OTJENbHBIEC TOJbl NPH 3MUGUTOTUIHHOM pa3BUTHH OOJE3HEH M BBICOKOH
yucieHHOCTH putodaros — 1o 50 % [3, 4].

Cremyet OTMETHUTD, YTO KOJTMYECTBO BHIOB BPEIANUTENCH B 3aIIUIICHHOM
TPYHTE 3HAYUTEIIFHO MEHBIIE, YEM B arpoLeHO3aX OTKPBITOTO rpyHTa. On-
HAaKO HaJIM4ME€ KOPMOBBIX PACTEHUH, NUKINYHOE HMCIOJIB30BaHUE TETUIHII,
ONTHUMAJIbHBIA TEMIIEPATYPHBIA U BIAKHOCTHBIA PEXKHUM BO3/yXa, OTCYT-
CTBHE TPHPOJHBIX PEryIUPYIOMNX (PaKTOPOB CIIOCOOCTBYIOT MAaccOBOMY
pa3sMHOXeHHUI0 GpUTO(AroB U 3HAYUTEIILHO YCYTYOIISIOT UX BPEIOHOCHOCTb.
ITosromy s moBBIIEHUS 3(P(PEKTUBHOCTH 3aIUTHl OBOIIHBIX KYJIBTYP
HY>KCH ITOCTOSTHHBIM MOHUTOPHHT' BPEAHBIX OpraHu3MoB [1].

B ocHOBe IMpHUYHH MacCOBOTO PacHpPOCTPAHEHUS B TECIIMYHBIX KOMOH-
HaTax PecHyOJIMKH MayTHHHBIX KIIEUIeH, TPUIICOB, TEIUINYHON OCIOKPBIIKH
U TIIM SIBIISIETCS] OTCYTCTBUE KOHTPOJISL HaJl BHITIOJIHEHUEM MEPONPHUSTHIL 110
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3aIIUTe PACTEHUH OT BPEIHBIX OpPraHu3MOB. B pesynbraTe B OONBIINHCTBE
TEIUIMYHBIX KOMOWHATOB CHCTEMa 3aIIUTHBIX MEpPONPHUITHNH HOCHUT CIIOH-
TaHHBIN XapakTep. OuYeBHIEH HENOCTATOK AaCCOPTHMEHTa XHMHYECKHX
CPEICTB 3allIUTHI, TIO3BOJIIONINX B KPAaTKHE CPOKH IMOJABIATH PEIPOIYK-
TUBHBIA NOTEHIMANl BpEIMTENIeH, co3/laBas TakMM 00pa3oM Oiaromnpusr-
HYIO HUINY JJIs1 IPUMEHEHUs] OMOJIOTMYECKOro WM JPYTUX ajJbTepHAaTHB-
HBIX METOJIOB [5].

Jlyist HaydHOTO 00OCHOBAHUS PAllMOHAILHOTO MPUMEHEHHSI CPEJICTB 3a-
muTHl pacteHuil B Pecriy6onmke Benapycs npoBeneH mmpokomaciTaOHbIH
MOHUTOPHHI' arpolleHO30B 3allIMIIEHHOTO T'PYHTa, B YaCTHOCTH IOCAJ0K
TOMaTa C OIpENeIICHHEM CTPYKTYPHl JOMHHHUPOBAHUS SKOHOMHUYECKH 3Ha-
YUMBIX BUJIOB [2].

W3 BpeauTeneil B yCIOBHSX 3alIWIICHHOTO TPYHTa KyJIbType TOMara
CYIIECTBEHHBI Bpell HAHOCAT PACTHTEIBHOSIHBIC IAyTHHHBIC KIICIH
Tetranychinae spp. (oObIKHOBEHHBIN MayTHHHBIN Kien — Tetranychus urti-
cae Koch., kpacuslit naytunsblii ket — Tetranychus cinnabarinus Bois.),
Oypblit Wik pxaBbiit (rayutoBsiit) TomarHbeiid kimeni (Aculops lycopersici
Massee), tpuncer (tabaunsiii — Thrips tabaci Lind. u 3amagmsiii nsetou-
weiii —  Frankliniella occidentalis Pergande, temanunas OenoKkpbLIKa
(Trileurodes vaporariorum Westw.), macnenossiii mutep (Liriomyza bryo-
niae Kalth.) u 3enenas nepcuxosas s (Myzodes persicae Sulz.). {omu-
HUPYIONIMMH BHAAMHU SBISIOTCS TerunyHas Oemokpeuika (Trileurodes va-
porariorum Westw.) u oObikHOBeHHBbIH mnayTuHHbIH Kiemr (Tetranychus
urticae Koch.) [2, 3].

Martepuanabpl W MeTOAWKA wucciaeqoBaHmil. OTpaboTKa OTAEITBHBIX
AJIEMEHTOB TEXHOJIOTHH, OIPEIeICHUEC OMOJIOTHYSCKOW W XO3AHCTBCHHOM
3¢ (GEKTUBHOCTH MpPENapaToB NPOTUB PUTO(PAroB MPOBEACHO MO OOIIEHpPH-
HSATBHIM B DHTOMOIIOTHH METOAMKAaM Ha 0a3e TermMYHOro kombuHarta Pec-
nyomukn bemapyce OCII «Temnmmdnoe x03scTBO» MMHCKOTO paifoHa
MuHckoit obmacTu.

Ha ocHOBaHWM TOMYy4YEeHHBIX JAaHHBIX MO OHOJOTUYECKOW W XO3SIi-
CTBEHHOH 3((EKTUBHOCTH CPEICTB 3aIIUTHI PACTEHHH IMOA00paH accopTu-
MEHT 3KOJIOTHYECKH OE30IaCHBIX MPENaparoB, pa3paboTaHbl PETJIAMEHTHI 1
crocoObl WX MPUMEHEHHWS Ha KyJIbType TOMAara 3alliIIEHHOTO TPYHTA.
HanGonee ontuManbHble BapHaHTHl BKIIOYEHBI B KOMIUIEKCHYIO CHCTEMY
MEPOIPHUATHH MO 3aLIUTE KYIBTYPBI OT BPEIHBIX OPraHU3MOB (Ta0JIHIa).
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TexHOIOrHYecKHi perjiaMeHT PALMOHAIBLHOI0 NPHMEHEHHsI CPeACTB 3alUThI TOMATa

3alIUIIECHHOI0 I'PYHTA OT Bpel[llTe.]'leﬁ

Bpennslii opranusm,

Kommeke 3alIUTHBIX MCpOHpI/IHTI/Iﬁ

Ha3HAYCHUC Cpoxku nposenenust PernaMeHT NpUMEHEHHUS
IIpu OGHAPYKEHHH Tep- Perynapneiit BBITTYCK (c uHTEpBa-
BBIX O4aroB stom 7-10 aueif) xuHoro Kieiita
PacTutensHosAHbIE Quroceitymoca (2-5 ocobeit/m")
KITeIm e — 2-KpaTHOE ONPBICKUBAHUE PacTe-

TOBOH YMCIIEHHOCTH (5
ocobeif Ha JTHCT)

HHH IIperapaToM BOJIHAM Tapro,
CK (0,1%-HsIit pacTBOp) C HHTEP-
BajoM 7 JHEH

TennnyHast 6€10KpPbLI-
Ka

ITocne mocaaku

ITprMeHeHHe XKeNThIX KIIEEBbIX
noBymex (JKKJI) nns curnanmmsa-
LMY TIOSABIICHUS BPEIUTEIS

(400 mmt/ra)

ITpu obHapyxeHHH mep-
BBIX 04aroB

IIpumenenue (c uareppanom 10—
12 nueit) makpornodyca (5 oco-
6eit/m) nnu sukap3uu (10 oco-
Geit/m?)

I1pu nocTrskeHnu mopo-
roBoii uncienHoctH (10
oco0eii Ha JIUCT)

[MomnuB (kanenbHbIN) 10 KOPEHb
pacTenuit pabodero pactBopa
akrapsl, BT (0,02%-Hb1i1 pac-
TBOP IIPH BBICOTE PACTCHUIT MEHEe
1 M 1 0,03%-Hb1i pacTBOp NpH
BBEICOTE pacTeHuii bomee 1 M)

Tpuncer

ITocne mocaaku

IIpumeHeHne romyObIX KIEeBbIX
noByuek (I'KJI) as curnanusa-
LUH TOSBJICHUS BPEUTEIS

(400 nit/ra)

I1pu nocTrskeHnu mopo-
roBoii uncienHoctH (10
oco0eii Ha JIUCT)

IMomnuB (xanensHbIN) 0] KOPEHb
pacteHuit pabouero pacrsopa
aktapsl, BT (0,02%-HsIit pac-
TBOP IPH BBICOTE PACTCHUIT MeHee
1 M u 0,03%-HbIif pacTBOp HIpH
BBICOTE pacTeHuii onee 1 M)

IIepcuxoBas Tist

I1pu nocTrskeHnH mopo-
roBoi uuciIeHHocTH (20
oco0eii Ha JIUCT)

IMomnuB (xanenbHEIN) 0] KOPEHb
pacteHuii pabouero pacrsopa
aktapsl, BT (0,02%-HsIit pac-
TBOP IPH BBICOTE PACTCHUIT MeHee
1 M u 0,03%-HbIif pacTBOp HIpH
BBICOTE pacTeHuii 0onee 1 M)

Kommeke Bpenureneit
(TpHUIICHI, TEIIXYHAS
0EeJIOKpBLIKa, TIN)

Ilpu nocTrskeHnu mopo-
rOBOII YHCIICHHOCTH
OJIHOTO U3 BpeauTeNeit

IMomnuB (xanenbHbIN) 0] KOPEHb
pacteHuii pabouero pacrsopa
aktapsl, BT (0,02%-Hsrit pac-
TBOP IPH BBICOTE PACTCHUIT MeHee
1 M u 0,03%-HbIii pacTBOp IpH
BBICOTE pacTeHuii onee 1 m)

IlacneHoBBIN MUHED

Ipu obHapyxeHun nep-
BBIX MTOBPEKICHUIT

2-KpaTHOE OIPHICKUBAHUE PacTe-
HHMI1 IIpernapaToM BOJIMAM Tapro,
CK (0,1%-Hs1it pacTBOp) C HHTEP-
BaJIoM 7 iHEl
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dopmMupoBaHre KOMIUIeKca GuTO(}aroB B 3alIUIICHHOM TPYHTE CyIle-
CTBEHHO 3aBHCHUT OT KadecTBa pabdOT Mo 00e33apakKMBaHMIO TEIUTUI] JO
HaJasla ce30Ha. B Hamem ciydae Ha KyJIbType TOMaTa B TEUCHHE BEreTalu-
OHHOTO CE€30Ha OTCYTCTBOBAJIM OCHOBHBIE BPEIHUTENH, XapaKTEpHbIC I
KyJIBTYpbl TOMaTa 3allMIIEHHOTO TPpyHTa (TJIsi, TPUIICH, OEJIOKPhUIKA Tell-
JIMYHAs1), 38 UCKITIOYCHUEM OOBIKHOBEHHOTO ITayTHHHOTO Kiemnla. B pe3yis-
TaTe 3-KpaTHOTO MOCJIEAOBATEIFHOTO BBINYCKa XHWIIHOTO Kiema ¢uro-
ceitymoca (2-5 ocoGeii/m?) ¢ HHTepBaTOM 7 JHEH M 2-KPATHOTO ONPBICKH-
BaHMs pacTeHuil npemapatom Boimam Tapro, CK (0,1%-Hblil pacTBOp)
IUIOTHOCTD HOIYJISIMH OOBIKHOBEHHOTO TayTHHHOTO KIIella CHU3MJIAch Ha
98 %.

st 60oprOBI ¢ MAyTHHHBIM KJIEIIIOM OIpaBaall ce0sl mpreM MHOTOKpaT-
HOTO BBIITYCKa XHITHOTO Kiema ¢uroceiymoca ¢ uHTepBajgoM 7—10 mHeit
IIPU TIOSIBJICHWH TIEPBBIX 0coOeil BpeauTeneil, a mpyu JOCTIXKEHHH TTOpPOTo-
BO#1 uncieHHocTH putodaros (5 0coOEl/MHUCT) — ONMPHICKUBAHKUE PAaCTEHUI
npemnaparoM Bomuam tapro, CK (0,1-0,12%-#usrit pacTBOD).

BHenpeHnue 21eMeHTOB KOMIUIEKCHOM 3allUThl T0CaJ0K TOMaTa OT Bpe-
JIUTENe 03BOJIWIO NOayYuTh 31,76 Kr/M? CTaHAapTHOU mpoaykuuu. Pen-
TabeNbHOCTh TEXHOJOTHHU cocTaBuia 26,6 %.

Jlist GopbOBI ¢ MayTHHHBIM KJIEHIOM IHPOBOJAMIICS MHOT'OKPATHBIA BBI-
IIyCK XHMIIHOTO Kiema (uToceiyaroca U ONphICKMBAHNE PAacTEHHH Tperia-
patom Bomumam Ttapro, CK (0,08-0,1%-me1ii pactBop). ns orpaHudeHUs
MacCOBOTO Pa3BUTHS MOIYJSIIUN TEIUIMYHONW OENOKPBUIKU OCYILIECTBIISIH
IOJUTHB TIOJ] KOPEHb pacTeHuil pabouero pactBopa akrapel, B/II' ¢ mocire-
IYIOIINM TIPUMEHEHHWEM IIpenaparoB akTeunk, KO u koHdumop 3xcrpa,
BAT.

PenTabensHOCT KOMIUIEKCHONH CHCTEMBI MEPOIIPHUATHI, BHEIPEHHOU B
OCII «TennuyHoe X034KWCTBO» HAa KYJIbType TOMaTa 3allMIIEHHOr0 TPyHTa
cocrauna 8,1 % mpH ypoXKaHHOCTH CTAHAPTHOM NPOLyKIHH 37,46 Kr/m’.

3akiiouenue. [Ipe/uioskeHHasi KOMIUIEKCHAsI CHCTEMa pAallMOHAIBLHOTO
NIPUMEHEHHUSI CPEJCTB 3aIIMUTHl OT BPEIHBIX OPIaHU3MOB YHHMBEpCaJbHA, U
€e MOXXHO HCII0JIb30BaTh HE3aBUCHMO OT THIIA TEJHIl (TEJHIBI CTaporo 00-
pasna WM HOBBIE dHeprocOeperaromye Teruibl). OTAeIbHbIE 3JIEMEHTHI
MPEAT0KEHHOH CXEeMBI MOXKHO NPHUMEHATH NPH HATUYUH ONPEICICHHOTO
Buaa ¢utodaros. Baenpenue pa3paOOTaHHON CHCTEMBI 3alIUTHI KYJIbTYPHI
TOMaTa OT BPEAHBIX OPTaHW3MOB TTO3BOJIAET CHU3UTH HOTCHIIHANBHYIO BpE-
JOHOCHOCTh (PUTO(AroB JO SKOHOMUYECKH HEOUIYTHMOTO YPOBHS, COXpa-
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HUTHh ypO)Kall U peasbHO MOBBICHTH YKOHOMHYECKYIO 3((EKTHUBHOCTH BO3-
JIENTBIBaHAS KyJIBTYPHI.
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3OOEKTUBHOCTD NPOTPABUTEJIENA T'AYYO KC

N KOMAHJOP BPK MPOTUB HIEJIKYHOB B IOCEBAX
KYKYPY3bI B YCJOBUSX KCYII «BEJEMHUUYCKHM»
CTOJMHCKOI'O PAMOHA BEJIAPYCH

Macao M. H., cryaent

Hayunwuii pyxogooumens — Cmpenkoea E. B., kano. c.-x. Hayk, doyenm
YO «benopycckas Tocy1apcTBEHHAS CEITbCKOXO03SMCTBEHHAS aKaIeMUs»,
r. l'opxu, Peciybimka bBenapych

Beenenne. B nocnennue roasl B benapycu oTMeueHo HapacTaHue YuC-
JICHHOCTU IOYBOOOMTAIOIINX BPEAUTEINCH, B MEPBYIO OYEPEIh JITHYUHOK
KYKOB-II[EJIKYHOB (TIPOBOJIOYHUKOB). OCOOCHHO 3aMETHO YBEIHUCHHE BpE-
JIOHOCHOCTH MPOBOJIOYHUKOB B MOCEBaX KyKypYy3bl, CaXapHOW U KOPMOBOH
CBEKJIbI, 3¢PHOBBIX KOJIOCOBBIX KYJbTYp. ONHAKO acCOPTUMEHT pa3pelleH-
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HBIX K NPUMEHEHHIO IMPENapaToB Ul 3alUThl PAaCTCHWH OT HUX BEChbMa
OrpaHWYeH. YIydlleHHe (PUTOCAHWTApHOW CUTyallMH OTMEYAeTCS TOIBKO
TaMm, TA€ MPUMEHSIOTCS 3P (PEKTUBHBIE XUMHIECKUE CPEACTBA 3aIUTHI pac-
TeHnit. Hampumep, LEHTpann30BaHHOE MPOTPABIMBAHUE CEMSH KyKYypYy3bl
WHCEKTHLMIOM raydo B bpecTckoil 001acTH MO3BOJNMIIO CHU3UTH IOBpE-
XJI€HHOCTb PAaCTEHHUH MIETKYHOM 10 SKOHOMHUYECKH HEOL[YTUMOIO YPOBHS.

B pesynpTaTe MHOTOJETHUX OIBITOB YCTAHOBJIEHO, YTO TOBPEXkACH-
HOCTh CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp 3aBHCHT B IEPBYIO OuYepeab OT
YHCIEHHOCTH ILEJKYHOB. B moceBax Kykypys3sl npu uucieHHocTd 50 nudu-
HOK Ha 2 M? MOBPEXJIEHHOCTh pacTenuii gocturana 40 %, npu maoTHOCTH
Boime 140 mmamHOk Ha 1 M? — 83,3 %. M3-3a BBICOKOH BPEeIOHOCHOCTH
IIETKYHOB HAa TaKWX MOJIIX ypoyKal 3eleHOH Macchl He mpesbiman 80 1m/ra,
B TO BpeMs KakK IpH YHCIeHHOCTH Bpemmrtened 8—10 3x3./M? cocraBmia
540 m/ra (tabm. 1).

MeTtoab! uccienoBanus. BricokosddekTnBHas cucTeMa MEPONIPUATHH
M0 CHIDKCHMIO YHCIEHHOCTH MIEIKYHOB BO3MOJXKHA JIMIIG IIPU pa3paboTke
MIPOTHO3a ¥ 3KOHOMHUYECKHUX MOPOrOB BPEAOHOCHOCTH C YYETOM METEOpo-
JIOTHYECKUX, 9AaUUECKUX U IPYrux (pakTopos.

Ta6nuna 1. BpenoHOCHOCTH IEKYHOB Ha KyKypy3e (rudépux Crecen FAO-180,
npou3zBoacTBenHble onbIThl, KCYII «Benemuuckuii» CToJIMHCKOro paiiona, 2014 r.)

Yncnen- Paza 67 aucTheB Ilepen yoopkoit 3);[;(;1—
HOCTh I'ycrora I'ycrora

YucneH- IToBpexnen- 3ene-

IIEJIKYHOB crebie- crebie- T'ubens N
nepes Hoere cros, HOCT® pacte- cros, pacre- Hon
TI0CEBOM, I;iﬂ/l;yigl;’ pact./m HHH’rIIJgFCT'/M' pact./m HHH, % hzilc-
9K3./M? ’ ’ TOr. TIOT. I /1"2’1
8-10 05 8,1 0,8 8,1 10,5 540
50-60 3.8 7,0 13 5,0 44,4 360

150-160 9,6 55 18 15 83,3 80

Ha ocHOBaHMM IaHHBIX O OMOJIOTMYECKOW M XO3IHCTBEHHOH 3(h(heKTHB-
HOCTU MpEenapaToB, 3aTpaTax Ha IMPOBEJCHHE 3alUTHBIX MEPOMPUATHH,
ce0eCTOMMOCTH NPOJYKIMH U KO3()()UIIMEHTOB BPEIOHOCHOCTH IIEIKYHOB
paccuuTaHbl SKOHOMUYECKHE IOPOTH BPEIOHOCHOCTH MpH IPUMEHEHHH
MPEANIOYBEHHON 00pabOTKH CEeMSIH MHCEKTHLIUAAMH U BHECEHHH ITTOYBCH-
HBIX TPaHyJIMPOBAHHBIX MIPENapaToB B 3aBUCUMOCTH OT ITOTOJHBIX YCIOBHH
(Tabm. 2).
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Ta6nuna 2. Ilesiecoodpa3HoCTh NPHMEHEeHHsS] HHCEKTHIMAOB IPOTHB NPOBOIOYHHKOB
B II0CEBAX CeJbCKOX035IiiCTBEHHBIX KYIbTYP

Kynbrypa | OKOHOMUYECKUH IIOPOT BPELOHOCHOCTH (9K3./M?)
BHeceHne rpanyJIHPOBAHHBIX HHCEKTHIIH/IO0B B OYBY
Kykypysa | 120*-140**
O0padoTKa ceMsIH MHCEKTHIIMIAMHU
Kykypy3sa | 25*—60**

ITpu noroze B Mae-HIOHE: *TEIUION, 3aCyIUTHBOM, ** XOJI0HOM, TOXKIIIMBOM.

3HAYNTEIBHO PACIIMPEH ACCOPTHMEHT IPENapaToB IS 3alIUTHI CEJb-
CKOXO3SCTBEHHBIX KYJbTYp OT MPOBOJIOYHHUKOB. Jljist mpeanoceBHOM 00pa-
OOTKM CeMSIH KyKypy3bl BKJIIOYEHBI B KaTaJOT IECTHULHIOB M YIOOpeHHH,
paspelleHHbIX U1 npuMeHeHust B PecriyOnuke benapyck, npemnaparsl nH-
CeKTHIMIHOTO aeicTus — rayuo, KC (4-5 n/t), komannop, BPK (7 n/T).

Ornenka 3(pQEKTUBHOCTH PEKOMEHIYEMbIX IPENapaToB B YCIOBHUIX
KCVII «Benemuuckuity CronuHckoro paiona B 2014 r. Ha noJyisix ¢ pa3Hoit
YHUCJICHHOCTBIO JINYMHOK II0Ka3aja, YTo MpobieMy He Bcerja ymaeTcs pe-
Tk, () HEeKTHBHOCT PEAIIOCEBHON 00pabOTKH CeMsSH KyKypy3bl HHCEK-
TUIMIAMHU Tay40 W KaMaHJOp Ha IOJSIX, TAE YUCICHHOCTh MIEIKYHOB CO-
craBismia 100-110 sk3./M?, cHIkanack Ha 30 % B cpaBHEHHUH C TTOJISIMHU, TI€
IUIOTHOCTh BpenuTeael Obula Ha ypOBHE SKOHOMHYECKOTO ITOpPOra BpEIo-
HOCHOCTH. PacueTsl mokasaim, 94To B pe3yibTaTe CHIKEHHUS OMOIOTHIEeCKON

3¢ PEKTUBHOCTH MOTEPU YpOXKas 3EJICHOM MacChl KYKypy3bl COCTaBHIIN
154—185 w/ra (Tad:. 3).

Ta6auna 3. Idp(peKTHBHOCTH 06PAGOTKH CeMsIH KYKYPY3bl HHCEKTHIUIAMH MPOTHB
LIEJIKYHOB B 3aBUCHMOCTH OT UX yuciaennoctu (rudpua Crecen FAO-180,
npouspojacTBeHHble onbIThl, KCYII «Benemuuckuii» CTojiMHCcKOro paiiona, 2014 r.)

Bapuanr Hopma T'ycro- bBuo- Ypo- CoxpaHeHHBII Ilorepu
pacxona, Ta JI0TH- xKal yporkait 3ene- ypoxast
/T cTedne- ge- 3ene- HOi Macchl 3eJIeHoN
cTOs cKast HOM /ra % Macchl 3a
nepen | a¢dek | wmac- CYET CHH-
y6op- (ek- Chl, HKEHHUS
KO, THUB- /ra Ouosoru-
pacte- | HOCTb, YecKon
Huit/1 % sdppexTus-
M mor. * HOCTH**,
m/ra
1 2 3 4 5 6 7 8
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Oxkonuanue tabn. 3

1 | 2 | 3 [ 4 1 5 1 6 | 7 ] 8
YncJIeHHOCTD IeJIKYHOB nepeq nocesom 50-60 sx3./m?
Konrpons
(6e3 uHCek- - 5 - 360 - - -
THLM/IA)
I'aydo, KC 5 8,0 75,0 493 133 36,9 -
Komannop,
BPK 7 7.9 72,5 487 127 35,3 —
YncJeHHOCTD IeJIKYHOB nepea nocesoM 130-150 3k3./m?
Konrponb
(0e3 uHCek- - 15 - 82 - - -
THLHA)
I'ayuo, KC 5 5,0 46,7 254 172 | 209,8 154
Komannop,
BPK 7 4,7 42,6 243 161 ]196,3 185

* Hopma BeiceBa ceMsH 9-10 mT./M mOr.; ** moTepu ypoxkast 3eJICHOH MaccChl KyKypy3bl
paccunTaHbl 17151 Ouonormdeckoit adpextuBHoCTH 75 %.

Jlist noBeineHust 3pQEeKTUBHOCTH XUMHYECKUX MEPONPHUITHI Ha TOJISX
C BBICOKOH YHMCIEHHOCTBIO LIEJIKYHOB MPOBOAMIINCH CIELUANBHBIE OIBITHI
[0 BHECCHMIO TPaHYIUPOBAHHBIX HHCEKTUIUIOB M YBEJIMYECHUIO HOPMBI
pacxo/ia HHCEKTUIM/Ia Iray4do IpH NPOTPAaBIMBaHUU CEMSH 10 7—8 J/T.

Ta6nuna 4. 3¢ (eKTHBHOCTH NPOTPABIHBAHHUS CeMSH KYKYPY3bl Fay4o NPOTHB
L[eJIKYHOB B 3aBHCHMOCTH OT HOPMbI PACX0/1a Npenaparta
(nmpousBoAcTBeHHBbIE ONBITHI 2014 1.)

Hopwma pacxona “IHCTICHROCTS, 1IPOBONOUHHKOB I'ubens pacTenwuii me-
npenapara, 1/t Ilepen noceBom B daze 6-7 mu- pexn y6opoi, %
? 9K3./M? CTBEB, 9K3./M IIOT. ’
KCYII «Benemuuckuii» CTOJMHCKOro paiioHa
5 130-150 10,0 44,4
8 100-120 6,0 13,0

BbiBoa. YCTaHOBIIEHO, YTO B BapuWaHTax C MOBBIIMIEHHOW HOPMOW pac-
xoza (8 71/T) HOBPEeXXKACHHOCTh PACTEHUH KyKypy3Hl IIEIKYHAMH HE TPEBBI-
mana 13%, B To BpeMsI Kak Ipy MPUMEHEHUH Taydo B HOpME 5 JI/T OBpe-
KIEHHOCTh PacTeHHH B moceBax cocrasuna 44,4 % (tadum. 4).
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CEMJIH NIOACOJIHEYHHUKA

Meabhnuk A. I1., crynesT

Hayunvie pyxosooumenu — llepcukosa T. ., 0-p c.-x. Hayk, npogheccop
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO03STICTBEHHAS aKaIEMUSD»,
r. ['opxu, Pecriybimka bBenapyces,

ITupozosckas I'. B., 0-p c.-x. Hayk, npogheccop

PVII «HCTATYT IOYBOBEACHUS U arPOXUMUMY,

r. Munck, Peciyonka benapych

BBenenmne. [TorpebHocts Pecyonuku benapych B pacTUTETHOM Macie
cocTaBisIeT 0Koao 150 ThIC. TOHH B TOA, B TOM YHCJIE HA MHIIEBBIC IENN —
117 teIC. TOHH. B pecnmy0nrke Ha MUIIEBBIE [EIH WUCTIONB3YETCS, TIaBHBIM
00pa3zoM, MOACOIHEYHOE MACIO0, KOTOPOE MPAKTHIECKH HOJHOCTHIO HMIIOp-
TUpyeTCs u3-3a pyOexa. B cBs3M ¢ 3TUM BecbMa IEPCIIEKTHBHBIM SIBIISETCS
MIPOU3BOJICTBO MAacJOCEMSH MOJACONHeuHHka B bemapycu. DTo mo3BOJIUT
CHHM3HTh 3aKyIIKy PacTHUTEIBFHOIO Macja U Oejika 3a pyOeKoM, a Takxke CTa-
HET JOMNOJHUTEIbHBIM HCTOYHHMKOM Jo0xoaa Juisi Xo3siictB. [lo oObemy
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MIPOU3BOJICTBA MACIMYHBIX CEMSH MOJCONHEYHHK 3aHMMAaeT 5-¢ MecTo B
MHpe. YPOKaHOCTh CEMSH COCTaBIsIeT B cpeaHeM 12 m/ra u nocturaet 30—
40 1/ra. ITpu 3arpatax Ha 1 ra B npenenax 150 momrapor CIIIA goxom mo-
keT cocTaByaTh 10 400 mommapos CIIIA.

B ycnoBusix msmenenus: knumara B PecniyOnuke Benapych B cropoHy
MOTCIUICHUS ¥ YBEITHUCHHS CYMMbI OHOKIMMATHYCCKUX TEMIICPATYpP BO3MIY-
Xa BO3JIENbIBaHKE MOJCOJHEYHNKA B pecIyOinKe SBISETCS aKTyalbHBIM U
cBoeBpeMeHHBIM. [lepBbIM yueHbIM B benapycu, KOTOpbIN 3aHUMaCS U3Y-
YCHUEM DPA3JIMYHBIX COPTOB U BUIOB MOICOJIHEUHHKA, Obl1 M. B. PrITOB.
CBou ombITH OH IMpoBoWII Ha pydOexe XIX—XX BEeKOB Ha TEPPUTOPUH CO-
BpeMeHHOW benopycckoil rocyaapcTBEHHOM CEIbCKOXO3WCTBEHHOM aka-
nemun [1].

Baxneiieil 3agaueii, crosiiiei nepes cenbCKOXO3HCTBEHHBIM IPOU3-
BOJICTBOM, SIBIISICTCS JajbHEHIIee COBEPIICHCTBOBAHHE WHTCHCHUBHOU TeX-
HOJIOTHH BO3[ICIIBIBAHUS MOJICOTHEYHUKA Ha OCHOBE ONTUMU3AINN JTUMHUTH-
pyroumx (akToOpoB, YTO JOIDKHO OOECICYHTh MOIYYCHHE MAaKCHMAIbHOU
YPOKAMHOCTH MPH BBICOKOM Ka4eCTBE MPOIAYKIMH [2].

Metoanka u aHaau3 uccjaenoBanuii. B 2012-2014 rr. nosnessie ombI-
ThI IpoBoaminCch B OAO «IacTennoBckoe» MHUHCKOTo paioHa.

Leab ucciieioBaHUii — U3YYUTh BIMSHHE HOBBIX (JOPM KOMILUIEKCHBIX
yInoOpeHuil ¢ MOIUGBHUIMPYIOUIMMUA J100aBKaMH HEOOXOIUMBIX MaKpoO- W
MHKPORJIEMCHTOB Ha CTPYKTYPY YpOKas, ypOKalHOCTh U Ka4eCTBO CEMSH
MIOJICOTTHEYHNKA. B OmMbITaX BBICEBaIH THOPWA PEHHECIENOTO MOJCOTHEY-
Huka CTernok, paloHHpOBaHHOTO M0 pecryoiuke ¢ 2010 roxa.

C HOBOW Qopmoil kKoMITIeKCHOTO ynoopenus B no3e NgoPsoKgg BHOCH-
sock: 6opa — 0,56-0,94 kr/ra; maraus — 3,38-5,62; meau — 0,34-0,79; map-
ranma — 0,34-0,56 xr/ra. B xauecTBe 0a30BbIX BapHAHTOB, JIJISl CPABHHUTEIh-
HOH OIEeHKH 3((EKTHBHOCTH HOBOW (OPMBI MHHEPAIBLHOTO YHOOpeHHs,
MPUMCHSUTACh TIPH OCHOBHOM BHECCHHHM B IIOYBY CMECH CTaHIAapTHBIX
ynoOpenuii (kapbamMua, aMMOHWU3UPOBaHHBIH cynepdochar U XIOPUCTHINA
KaJuif).

[ToyBa OIBITHBIX YYacTKOB JIEPHOBO-TIO/30JIUCTAs, XOPOLIO OKYJIbTY-
peHHasi, 0ObIYHas1, JIETKOCYTJIMHUCTAs], Pa3BUBAOLIASCS HA MOIIHBIX JIECCO-
BHIHBIX CYTJIMHKAX.

ArpoxummdecKkas XapaKTepHUCTHKA MaXOTHOTO TOPH30HTA MOYBBI OIIBIT-
HOTO yJacTka Oblila ciiefyromas: coaepanue rymyca nossimenHoe (1,93—
1,95 %), N-NO3 — 10,2-10,9 Mr/Kr mo4YBbl, KHCJIOTHOCTh ITOYBBI CIIA00KHUC-

148



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U arPOXUMHUH

nas (pH = 5,83-6,02), coneprkanue moaBWKHBIX GopM docdopa 04eHb BbI-
cokoe (472-592 wmr/kr mouBsl) U Kanus Bbicokoe (315-351 Mr/kr moussl),
o0MeHHBIX (hopm Kanbius moBeimieHHOE (11051374 Mr/Kr 1Mo4YBHI) M Mar-
HUs cpennee (92—135 Mr/kr mouBbl), 00ECTIEYEHHOCTD MTOYBBI ITOIBYKHBIMH
COCTMHEHUSIMH MHUKPODIIEMEHTOB CpeOHSAS 10 COJepXKaHWio Oopa
(0,58 mr/xr nmoussr), moasmwkHoi Meau (1,0 M HC1) — 2,8 u mogBIIKHOTO
IUHKA — 3,3 MI/KT TOYBBI, HU3Kas — [0 00ECICUCHHOCTH TOBIXKHBIM Map-
rannem (1,0 M KC1) — 1,6 Mr/kr no4ssl.

Iloroguble ycnoBHs B TOABI MccleqoBaHUM pasnuuanuch: 2012 wu
2013 rr. xapakrepuzoBanuch kak ontumaisieie ('TK = 1,36 u 1,34 coot-
BeTcTBEeHHO); 2014 1. — Bnaxusiid ('TK = 1,82), — 4T0 O3BOIIMIIO B TTOJTHOM
Mepe OIEHUTH 3PPEKTHBHOCTh MPUMEHIEMBIX arpOTEXHUYECKAX IPHUEMOB
B TEXHOJIOTHH BO3/ICIBIBAHUS MTOICOTHEUHHKA.

BenmumHa U cTpyKTypa ypOKalfHOCTH CeMsH IMOJCOTHCYHHKA B 3aBH-
CUMOCTH OT (hOpM TIPHMEHSEMBIX MHHEPAJIbHBIX YIOOpPEHHUH OICHUBAIACh
M0 CICIYIOIIUM TOKa3aTessiM: AUaMeTp KOP3WHKHU, ITyCTO3EPHOCTH (HEBBI-
MIOJTHEHHOCTh KOP3UHKN), JTy3XKHCTOCTh, HaTypa ceMsiH, Macca 1000 cemsH.

Juamerp xop3uHKU. BennduHa auamerpa KOP3MHKHU O TO/1aM HCCIIE/I0-
BaHu m3MeHsach ot 18,3 1o 25,7 cm. Ilo cpaBHEHHUIO CO CTaHIAPTOM HO-
Bble (hOPMBI MHHEPAIBHBIX yIOOPEHHH HE OKa3aJid CYIIECTBEHHOTO BIIHSI-
HUS Ha JMaMETpP KOP3WHKH, IPUOABKH OBLIM HECYIIICCTBEHHBIC MM OTCYT-
cTBoBasTH. [10 MOTOTHO-KITMMATHYECKUM TTOKA3aTeIIsIM M YCIIOBHSM ITHTaHUS
2013 roax sBIANCS HAWIYYIIMM [0 IOKa3aTesIM [IHAMETPa KOP3UHKH.
B sTOM romy mokazarenu BappupoBaiuch ot 22,4 1o 25,7 cM.

[TycTo3epHOCTh — OTCYTCTBHE CEMsH (3€pHa y 3EPHOBBIX KYyIbTYp) B
KOP3HMHKE IT0JICOTHCYHUKA (HEBBIIIOJIHECHHOCTh KOP3UHKHU) pa3iIidaiacs Mo
BapHaHTaM C pa3HeIMA (GopMamMu yIOOpPEHWUH B MEHBIICH CTCICHH.
2014 ron Ob1 Baxustii (I'TK=1,82), u m10xo 3aBA3bIBANINCH CEMEHS B KOP-
3WHKaxX IIO/ICOTHEYHUKa. He yCTaHOBICHO CYIIECTBEHHOTO YBEIHUCHHUS
ITyCTO3EpHOCTH IO OTHOWICHHWIO K CTAHIAPTHBIM YIOOpEHUSIM NP IpUME-
HEHUU HOBBIX (DOPM MHHEPAITBHBIX yI0OpEHUI.

JIy3KHCTOCTBIO (IUIEHYATOCTh) CEMSH IOJCONHEYHHWKA Ha3bIBACTCS
MIPOIICHTHOE COJIEpKaHNE B 3epHE IBETKOBHIX IICHOK (SMMEHB, IPOCO, PHC,
0BeC), IUTOJIOBBIX 000JIOUEK (Ipeunxa) WM CEMEHHBIX 000JI0ueK (KIIeIeBH-
Ha). [Ipu XapakTepHCTHKE CEMSH MACIWYHBIX KYJIbTyp (TIOJCONHEYHUK,
caiop) MIEHYATOCTh 3aMEHSETCS TePMUHOM Iny3xucrocts [3]. B 2012
TOJly 3TOT MoOKa3aTenb kojebaics ot 15,3 % npu BHecenuu NgoP4Kgo ¢ B
(0,15 %), Mg (1,5 %) no 26,3 % npu BHecernnu NgoP4oKgy ¢ B (0,25 %), B
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2013 romy — ot 20,7 % B BapuanTe NgoP4oKgo ¢ Mg (0,9 %), B (0,1 %), Cu
(0,09 %), Mn (0,09 %), mo 25,2 % B Bapmante NgoP4Kg ¢ B (0,25 %).
Jly3zxwucrocts moacomHeunuka B 2014 roxy cocraBumu 33,8 % (NgoP4oKgo ©
B (0,25 %)) — 38,2 % (6a3oBbrIit BapuaHT). B cpemreM 3a TpH rojia HCCIEIO0-
BaHUil Jy3xkucTOCTh coctaBmwia 28,4 % mpu BHeceHUM NgoPsKgy ¢ B
(0,25 %) 1 27,9 % npu BHecennu NgoP4Kgo ¢ B (0,15 %), Mn (0,15 %).

Hatypa cemsiH — 00beMHBIN Bec 3e€pHA M CEMsH, OHa U3MEHSIIACH IO
rogam ucciegoanus ot 2394 rpamma no 340,2 rpamma. B 2012 rogy mno
CPaBHCHUIO CO CTAHJAPTHBIMH MUHEPAIBHBIMU YAOOPCHHSIMHU Jaja TMpH-
0aBKy HOBas hopma MHUHEpalbHbIX ya00peHuit NgoPsoKg ¢ B (0,15 %), Cu
(0,21 %) +66,1 r/n. B 2013 roay HoBas (opMa MHUHEPAIIBHBIX YI0OpEHHIA
NeoP10Kgo ¢ B (0,15 %), Cu (0,21 %) nana mpubaBKy 1Mo cpaBHEHHUIO ¢ 6a30-
BbIM BapuanToM +21,1 1/, Ilpu BHecennn NgoP4Kgo ¢ B (0,15 %), Mn
(0,15 %) sTOT pe3ynmbTaT OBUT OTPHUIATETBHEIM U cocTaBui 4,4 /1. B 2014
TOAy HaWBBHICIIYI0 MPHOAaBKYy Hajdll MUHEpaNbHBIE YIOOpeHHs ¢ J00aBKOMH
MHKPO3JIEMEHTOB, KaK W B mpeasinymme aBa roaa, NgoPKeo ¢ B (0,15 %),
Cu (0,21 %) +72,6 1/1, a Takxke OOJIBIIYIO MPUOABKY A HOBBIE (HOPMBI
MuHepabHbIX yaoopenuit NgoP4Kgo ¢ B (0,15 %), Mg (1,5 %), u atoT 1o-
KazaTenb cocraBua +77,4 r/n. B cpeaHem 3a Tpu rojia MCClEOBaHUH NpU
BHeceHnn NggP40Kgg ¢ B (0,15 %), Cu (0,21 %) HaTypa ceMsiH COCTaBMIIA
314,4 r/n — npubaska k cranaapry +53,3 /.

Macca 1000 cemsiH — mokasareib KPYIMHOCTH U BBIIIOJHEHHOCTH BO3-
IYITHO-CYXHX CEMsH, BBIpaXKEHHBIH B rpammax [3]. DTOT mokasarens xa-
paKTepH3yeT KauyecTBO 3epHA, YPOKAWMHOCTH M MOXKET UCIIOJIB30BaThCA TPH
MoJICUeTe TOTeph 3a YOOPOYHOW MAIIMHON WM OTAEIbHOH XaTkoil. Ilo
rogaM wucciaemoBanuii macca 1000 cemsiH m3mensuiace ot 58,3 mo 73,0
rpamM. Ha mpoTspkeHnn Tpex JieT HOBbIe pOPMBI MHHEPAIbHBIX YIOOpeHUH
NeoP10Kgo ¢ B (0,15 %), Cu (0,21 %) maBanu HaWBBICUIYIO IPUOABKY W 3TH
mokasarenu 1o rogam cocraBisuin: 2012 . — 64,0 v (+3,6 1); 2013r. = 73,0 T
(+3,71); 2014 .- 61,0 T (+2,7 1).

CrpykTypa ypokasi OKa3ajia CYIICCTBCHHOE BIIMSHUC HA YPOXKAHHOCTH
CEMSIH TMOJICOJTHCUHHUKA. Y POXKANHOCTh CEMSH 3a TOJIbI HCCIICIOBAHUI H3Me-
Hsutack oT 22,9 w/ra mo 38,7 w/ra. B 2012 rony cyiiecTBeHHas mpuOaBKa
YPOXKANHOCTH CEMSH TOJICOTHEYHUKA OTMevanach npu BHeceHUU NgoP4oKgg
¢ B (0,25 %) u NgoP4oKgo ¢ B (0,15 %), Mn (0,15 %). IIpubaska cocrasmia
+4,3 u +3,8 wra. B 2013 roxgy moxydeHa cymiecTBeHHas NpubaBKa IpH
BHCCCHHUU N50P40K90 cB (0,15 OA)), Mn (0,15 %) - +6,2 u/ra n N50P40K90 C
Mg (0,9 %), B (0,1 %), Cu (0,09 %), Mn (0,09 %) — +6,0 w/ra. CymiecTBeH-

150



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U arPOXUMHUH

Has npubaBka ypoxkaiiHoctr B 2014 roay oTMedanach Ipyu BHECEHWN MUHE-
pampHBIX ymoOpeHnit ¢ mobaBkamMm MHKpOdeMeHTOB  NgoPsoKgy ¢
B (0,25 %) — +5,1 wra u NgoP4Kg ¢ B(0,15%), Mn (0,15%) — +5,7 wra.
B cpemHem 3a Tpu rona MccieIOBaHWN BhIIIE MpHOaBKa YPOXKAWHOCTH Ce-
MSH TOJCONHEYHHKa IPH BHECEHWH YAOOpPEHHH C MOIH(PHUIMPYIOIINMHU
nobaBkamu Obuta otMedena npu BHeceHHH NgoPsKgg ¢ B (0,15 %), Mn
(0,15 %) — +5,2 w/ra.

Macno, KOTOpO€ COACPKUTCS B CEMCHAX IOJCOTHEYHHKA, SBIIICTCS
LEHHBIM MPOAYKTOM JUIS Pa3IHYHBIX OTPACICH M HE YCTYMAeT MO KaueCTBY
onmBKOBOMY Macity. ConepkaHue Macia B CEMEHAX B TOJIbI UCCIICTIOBAHUMN
n3menstock ot 45,7 % no 53,7 %. Haubonbmmumii npupoct mMacia ObuT OT-
meuer B 2013 roxy npu BHecennu NgoP4 Koy ¢ B (0,15 %), Mg (1,5 %) u
3TOT MoKa3aTens coctaBui 53,7 % (+4,8 % x cranmapty). B cpennem 3a tpu
rofla WCCIEIOBAaHUI COJAEpKaHMEe Macia B CEMEHaxX II0JICONTHEYHUKA
(51,1 %) ormeuaercs npu BHeceHnH NgoP4Kgo ¢ B (0,15 %), Mg (1,5 %).

BeiBoa. Takum 00pa3oMm, M3 M3yYEHHBIX HOBBIX (HOPM MHHEPATBHBIX
yInoOpeHuil ¢ MOAUGUIMPYIOIIUME J100aBKaMH MPH BO3ACIBIBAHUH TIOI-
cojHeuHUKa Ha cemeHa ayummm sBisieTcst NgoPsKgg ¢ B (0,15 %), Mn
(0,15 %), Tak KaK ypo>kaHOCTb CEMsIH cocTaBmia 33,2 1/ra, AMaAMeTp KOp-
3uHkH — 20,8 cM, mycrozepHocTs — 31,4 %, ny3xkucrocts — 27,9 %, Hatypa
cemsH — 286 /i, macca 1000 cemsia — 63,5 T, conepxanue macia 50 %.

Jnss 0OBEKTUBHOW OIIGHKH TPUMCHEHUS B TEXHOJOTHH BO3JICIBIBAHUS
MIOJICOTTHEYHHKA Ha MaclIOCeMeHa HOBBIX (hOpM KOMIUICKCHBIX YIOOpEHHH ¢
MOIUGHUIMPYIONIMMA A00aBKaMH TPOBEIECHA SKOHOMHYECKAash OLEHKa WX
MIPUMEHECHHUS C YIETOM CTOUMOCTH NPHOABKH yporKasi, MOTYUCHHOTO 33 CUET
ymoOpeHHi, ¥ 3aTpaT Ha ITOJNydeHHe MPHOaBKH ypoXas OT yHZOOpeHHi B
neHax 2014 roma. U3 u3ydeHHBIX HOBBIX (hOPM MUHEPAIHHBIX YAOOpEHHI ¢
MOIUGHUIHUPYIOUINMHA 100aBKaMH IIOJT ITOICOTHEYHIK YKOHOMHYECKH 000C-
HoBauHo npumenenne NgoP4Kgy ¢ B (0,15 %), Mn (0,15 %), tak kak mpu-
6buth coctaBmiaa 196 USD/ra u peHrabenbHOCTh nosxydeHa 89,77 %.
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CTPYKTYPA YPOXKASA W YPOKAMHOCTD 3EJIEHON MACCHI
MNOJCOJTHEYHUKA TTPU NCITOJIb30BAHHUN HOBBIX ®OPM
KOMIUIEKCHBIX YIOBPEHUI

Meabhuk A. IL., cryneHt

Hayunvie pyxosooumenu — llepcukosa T. ., 0-p c.-x. Hayk, npogheccop
YO «benopycckas rocyJapCTBEHHAs CEIbCKOX03SIMCTBEHHAS aKaAEMUs»,
r. 'opku, Pecriyonka benapyce,

Iupozosckasn I. B., 0-p c.-x. nayk, npogheccop

PVII «MHCTUTYT IOYBOBEACHUS U arPOXUMUMY,

r. Munck, Pecybnika benmapych

BBenenmne. [loncomHeyHnk — KynbTypa yHUKanbHas. [Ipu mepepabotke
CeMSH Ha Maciio B BHJIC MOOOYHON MpPOAYKIMH TONy4aroT okoio 33 %
IIpOTa, KOTOPBIA SBISIETCS IICHHBIM KOHIEHTPHUPOBAHHBIM BBICOKOOEIKO-
BBIM KOPMOM MJIS1 )KUBOTHBIX. B mpote cogepxkutcs 32-35 % nporeuna, 1-
2 % >xwupa, 20 % yriIeBOIOB U JAPYTUX IECHHBIX BemlecTB. JIy3ra, BEIXOI KO-
Topoii coctaBiseT 16-20 % yriaeBoJOB OT MacChl CEMsIH, CIYKUT CBIPbEM
JUTS TIOJTyYSHHSI STHJIOBOTO CIIMPTA U KOPMOBBIX IPOXIKEH, a Take hypdy-
poJia, UCTIOJB3YEMOTO I M3TOTOBJICHHUS IJIACTMACC, UCKYCCTBEHHOTO BO-
JIOKHA ¥ Apyro# npoaykiuu [1]. 3enenas mMacca MoJCOJHEYHUKA B YHCTOM
BHJIC WJIM B CMECH C JAPYTHMH KyIbTYpPaMH HCIOJIB3YeTCs HAa KOPM CKOTY B
CBEXEM BHJE M B KauecTBe cHiioca. M3 KOP3WHOK BHIPAOATHIBAIOT MHIICBOM
MEKTHH, COAep KaHHEe KOTOporo B HuUX gocturaer 27 %. Ctebmum moacos-
HEYHUKA MOTYT HCIION30BAThCA B Ka4eCTBE TOIUIMBA U CHIPHS IS TIPOM3-
BojicTBa Oymaru. [lomygaemast pu COKUTAHUH CTEOJICH 3014 CONEPIKUT OKO-
1o 35 % KO u sBiseTcs XopommM MecTHBIM yrnoOpenueMm. Iloacomned-
HUK — XOpoluii MenoHoc, ¢ 1 ra moceBoB noayyaioT 30-50 kr mena. Kak
MpomamHas KyJabTypa MOACOIHEUYHUK CUHTAETCS XOPOUIMM IMPEAIIECTBEH-
HHUKOM JUTsl 3¢PHOBBIX U IPYTUX KyIbTyp [2].

MeTtoauka U aHaJau3 ucciaegoBanmii. B 2012-2014 rr. moieBkIe OIbI-
Th1 npoBogmiuck B OAO «l"actemnoBckoe» MuHckoro paiiona. Llenb wuc-
CJIEJIOBaHUI — M3YYUTh BIUSHHE HOBBIX ()OPM KOMIUICKCHBIX yI0OpEHUil ¢
MOIUGHUIHMPYIONINMHA A00aBKaMH HEOOXOIUMBIX MaKpO- M MHKPOAIJIEMEH-
TOB Ha CTPYKTYPY YpOKasi U YPOKaWHHOCTh 3€JIEHON MacChl ITOICOTHEYHHKA.
C HOBOIT popmoii komuiekcHOTo yrnooperus B mo3e NgoP4Kgo, BHOCHIOCH:!
6opa — 0,56-0,94 kr/ra; maraus — 3,38-5,62; meau — 0,34-0,79; mapran-
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ma — 0,34-0,56 kr/ra. B kauecTBe 0A30BBIX BApUAHTOB, JJISI CPABHUTCILHON
oneHKH 3((HeKTUBHOCTH HOBOH (hOPMBI MUHEPATHHOTO yI0OpEHUSs, TIpUMe-
HSUTACH TIPH OCHOBHOM BHECEHHH B MOYBY CMECH CTAaHIAPTHBIX yIOOpeHUi
(xapbaMu, aMMOHU3UPOBAHHEIN cymiepdocdar 1 XITOPUCTHIH Kauii).

[TouBa ONBITHBIX YYACTKOB IEPHOBO-TIOJ30JIMCTAS, XOPOIIO OKYJIBTY-
peHHas, 0ObIYHasl, JIETKOCYTJIMHUCTAs], Pa3BUBAOLIASCS HAa MOIIHBIX JIECCO-
BUIHBIX CYTJIMHKaX. ArpoxuMuYeckas XapaKTepUCTHKa MaXOTHOIO TOpH-
30HTa OMBITHOTO Y4YacTKa B IOJIEBBIX OMbBITAX C MOJCOJHEYHHUKOM (2012—
2014 rr.) OblIa ciexylolas: cojaepXKaHue rymyca nosbieHHoe (1,93-
1,95%), N-NO; — 10,2-10,9 Mr/Kkr mouBbl, KHCIOTHOCTh MOYBBI CIIAOOKHC-
nas (pH = 5,83-6,02), conepkanue moaBWKHBIX GopM docdopa 0O4eHb BbI-
cokoe (472-592 wmr/kr mouBsl) U Kanus Bbicokoe (315-351 Mr/kr moussl),
00MeHHBIX (opM Kambitusi — moBbIieHHOe (1105-1374 Mr/kxr mouBsl) U
MarHusi — cpegHee (92-135 Mr/kr mouBhI), 00ECIIEYEHHOCTh IIOYBHI IIO-
IBIOKHBIMH COCAMHEHISIMH MHUKPOXJIEMEHTOB CPEOHSS IO COJCpPKAHUIO
6opa (0,58 mr/kr moussr), moaBmwkHOH Mean (1,0 M HC1) — 2,8 u moasmx-
HOTO IIMHKA — 3,3 MI/KT TIOYBBI, HU3Kast — O 00€CIIeUeHHOCTH TO/IBUKHBIM
maprasniem (1,0 M KC1) — 1,6 Mr/kr nouBsI

BereranuoHHslit nepuo MpyU BO3AEIBIBAHIM MOJACOIHEeYHHUKA B 2012 u
2013 rr. xapaxtepusoBaica kak ontumansHeiil (I'TK = 1,36 u 1,34 coot-
BeTcTBeHHO), 2014 r. — BraxHsll (I'TK = 1,82). B ombITax BIceBanu ru-
Opun noaconHeuHuka CTENoOK, peHHECIENbIH, pailoHMPOBaHHBIA 1O pec-
mybmuke ¢ 2010 roma. IIpoIOKHUTENEHOCTE BEreTallIOHHOTO TEepHoIa —
95-100 cyt. Bricota pactennit — 120-150 cm.

CTpyKkTypa ypo’kasi — COBOKYITHOCTh AJIEMEHTOB, CIAraroIluX MpPOIyK-
TUBHOCTBH pacTeHHH. J[s MOICOTHEYHNKA TIPU BBHIPALIMBAHUN Ha 3CIICHYIO
MAacCy Ba)XHBIMH 3JIEMEHTAMH CTPYKTYPHI YPOXKast SIBJIAIOTCS TaKUe MoKa3a-
TEJIM, KaK: BBICOTA pacTeHHH (CM), KOJMYECTBO JIUCThEB (ILIT./pacTeHue),
JIUaMeTp KOp3uHKHU (CM), Macca JucTheB (1/ra), cTebie (1y/ra), KOP3UHOK
(w/ra) [1]. CtpykTypa yposkast 3eJI€HOM MacChl MOJCOHEYHHKA H3MEHSIACh
B 3aBUCHMOCTH OT (JOPM KOMIUIEKCHBIX YAOOPEHHIA U MO To1aM HCClleIoBa-
HUHN.

BricoTa pacTeHHMi HOICONHEYHHKA B CpeAHEM M3MeHsutack oT 112 mo
154 cM m 3aBucena 6ojee OT MOTOTHBIX YCIOBHM, UM OT YCIIOBUM MUTAHUSA,
HO ecTb oTnHuMsl. Boicota pactenuii B 2012 rogy cymiecTBEHHO HE U3MEHsI-
JIach MO OTHOIICHUIO K CTaHAApPTy OT MPUMCHECHUS MHHEPAIBHBIX YI00pe-
HUI ¢ MOTUPHUIMPYIOMKUMHU T00aBKaMu, a ObUIa HECKOJIBbKO Hinke. B 2013
rojly HOJIydeHa CYIECTBEHHAs IPUOaBKa BBHICOTHI PACTEHUH NPH BHECCHUU
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N60P40K90 cB (0,15 %), Mg (1,5 %) —+13cmB BBICOTY, BApHUaHT N50P40K90
¢ B (0,15 %), Cu (0,21 %) — +11 cm B BeIcOTY. B 2014 romy CyIiecTBeHHOM
puOaBKOW B BBICOTY IMOJICOTHEYHHKA (+8 cM) OBUTH OTMEUCHBI IIPU BHECE-
HUM MHHEpPAJbHBIX ynoOpeHuii ¢ nobaskamu BapHaHTHL NgoPyKgy ¢ B
(0,25 %), N60P40K90 cB (0,15 %), Mn (0,15 %), N60P40K90 C Mg (0,9 %),
B (0,1 %), Cu (0,09 %), Mn (0,09 %). B cpentem 3a Tpu roga uccieaoBa-
HUil pudaBKa B BBICOTY C BHECEHUEM MHHEPAJIBbHBIX YIOOPECHUH C MOJIH-
¢unupyonmMu 106aBKaMu ObUIa HECYIIECTBEHHOM.

KonnyecTBO NHCTHEB HA PACTEHUH B TOJBI MCCIIEAOBAHUI M3MEHSIIOCH
ot 13 mo 25 mryk. CyuiecTBeHHOE UX yBenuueHue otmeuaercss B 2012 u
2014 rogax. OTCYTCTBHEM YBEIWYCHUS KOJIHYESCTBA JIMCTHEB HA PACTCHHUU
II0 CPaBHEHHUIO cO cTaHaapToM xapakrepusyercs 2013 ron. Buecenue mu-
HepaJbHEIX ymoOpeHnit ¢ Mommopumupyronmmu nobaBkaMu NgoPgoKgy ¢
B (0,15 %), Mg (1,5 %) u NgoP4Kg ¢ B (0,15 %), Cu (0,21 %) Gbutn
HanOomnee 3(h(HEKTHBHBIM TI0 YBEIUYCHHUIO KOJIMYECTBA JIMCTHEB B CpaBHE-
HHUH CO cTaHzapToM Ha 2 mrt./pacteHnn B 2012 roxgy u 3—4 mT./pacTeHnu B
2014 rony. B cpeanem 3a Tpu ronma uccnemoBanuii BapuaHThl NgoP40Kgy ©
B (0,25 %) 1 NgoP4Kgo ¢ B (0,15 %), Mg (1,5 %) 6butu Haubosiee 3ddek-
TUBHBIMHU.

KonuvectBo mucTheB Mo Macce (I/ra) UMEeT OOJNBIIOe 3HAYCHUE VIS
ypoxKasi 3eJIeHOH Macchl HOACOMHEYHUKA. [laHHBIN 1oKa3aTenb CTPYKTYpPhI
yposxas mmersics ot 83 mo 153 m/ra. CymecTBeHHas mprubaBKa 1Mo OTHO-
IICHUIO K cTaHaapty otMedaetcs B 2012 roxy — ot 23 mo 49 w/ra. Jlyammm
BapuaHTOM ObLIH N60P40K90 c B (0,15 OA)), Mg (1,5 %) n N50P40K90 C
B (0,15 %), Mn (0,15 %). B 2013 u 2014 romax mo OTHOIICHHUIO K CTaHIap-
Ty npubaBKkH He OBLIO, 32 WCKIIOYCHHEM HOBOH (OPMBI MHHEPaIHHBIX
yIIO6pCHI/II\/'I NegoP4oKgo © Mg (0,9 OA)), B (0,1 OA)), Cu (0,09 OA)), Mn (0,09 %)
B cpennem 3a Tpu roma uccienoBaHuii HambOolsiee 3(GQGEKTHBHBIMH ObUIN
BapuaHT ¢ BHeceHHeM NgoP4oKgo ¢ B (0,15 %), Mn (0,15 %) u BapuaHt
NgoP40Kgo ¢ Mg(0,9 %), B (0,1 %), Cu (0,09 %), Mn (0,09 %), rue 6buia
NOJTyueHa CyIeCTBEHHas MpubaBKa Macchl JIMCTheB — 16 1 22 1y/ra.

Macca crebiaeii namensiacs ot 155 1o 269 wra. B 2012 rony no cpas-
HEHHIO CO CTAaHJAPTHBIMH MHHCPATBHBIMH YIOOPCHUSMHU Jaja MPUOaBKY
HOBast popMa MUHEpaTIbHBIX yrooperuit NgoPoKgg ¢ B (0,25 %) — +36 /ra.
B 2013 roxy HecymiecTBeHHasi MpuOaBKa B BapHaHTE ¢ BHECEHHEM MUHE-
panbHbIX yno6penunit ¢ modaBkamu NgoP4Kgo ¢ B (0,15 %), Mn (0,15 %) —
+14 w/ra. Bece ocTanpHBIe BapHaHTHI Jalli CYIIECTBEHHYIO MPHOaBKYy, KOTO-
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pas konebanach ot 27 mo 36 1/ra. B 2014 roxy HecymecTBeHHas IprOaBKa
orMmeuaercs B Bapuante NgoPsoKgo ¢ Mg (0,9 %), B (0,1 %), Cu (0,09 %),
Mn (0,09 %). Bo Bcex ocTambHBIX BapHaHTaX OIBITA OTMEYAETCS CyIIe-
cTBeHHas npubaska oT 59 no 104 w/ra. B cpeanem 3a Tpu roja uccienoBa-
HUIl HOBBIE ()OPMBI MUHEPAIBHBIX KOMIUIEKCHBIX yIOOpEHHUH 1Mo cpaBHe-
HUIO CO CTaHmapToM ObLTH 3()()EKTUBHBI, 32 UCKIFOUCHUEM BapUaHTa C BHE-
cenneM NggP40Kgo ¢ Mg (0,9 %), B (0,1 %), Cu (0,09 %), Mn (0,09 %).

JuaMeTp KOp3MHKU U3MEHSJICS B rOJibl HccaenoBaHuit ot 12 1o 26 cwm.
Cnenyer orMetuTh, uto B 2012 roay cyuiecTBeHHOW NpuOaBKOW B yBeiH-
YCHUU JHAMETpa OTMEUYAIUCh BAPUAHTHI C BHECCHHEM HOBBIX (JOPM MUHE-
PaJIbHBIX yI[O6peHPII>i N50P40K90 cB (0,15 %), Mg (1,5 OA)), N60P40K90 C
B (0,15 %), Cu (0,21 %); NgoP4oKgo ¢ B (0,15 %), Mn (0,15 %), 8 2013roxy
BapHaHT ¢ BHECEHHEM MUHEpaIbHBIX ynoOpennit ¢ modaBkamm NgoP4oKgg ©
B (0,15 %), Mn (0,15 %). B 2014 roay cyIiecTBEHHOTO yBEINUCHHUS IHa-
MeTpa KOP3WHKH Y TOACOTHEYHHKA HE OTMEYaJIOCh.

Macca KOp3MHOK M3MEHSJIACh M0 TOJaM HCCIIEAOBAHHUHA B 3aBHCHMOCTH
OT MOTOJHBIX YCJIOBHH M ycJioBHH muTaHus ot 126 no 471 n/ra. [Ipumene-
HUEC MUHEPAIBHBIX yIOOPECHUH ¢ MOAUMDUIIUPYIOIIUMU JOOaBKaMH HE JaJo
cymectBeHHo mnpubaBku B 2012 rtomy mnpu BHeceHHHM NgoPsKgy ¢
B (0,15 %), Cu (0,21 %). Bo Bcex OCTaJbHBIX BapHAHTAX OIBITA, [0 CPaB-
HEHHUIO CO CTAaHJApTOM, MOJYYHJIH CYIIECTBCHHYH NPUOaBKy oT 42 1o
127 w/ra. B 2013 roxy tomsko npu BHeceHn: NgoP4Kgg ¢ B (0,25%) nomy-
YeHa CYIIECTBEHHas NpPHOaBKa MO CPaBHEHHWIO CO CTaHAAPTHBHIMH MUHE-
pamsHBIME yHoOpeHmsMu 79 1/ra. B 2014 romgy m3ydaeMble KOMIUIEKCHBIC
yIOOpeHHs Ty CYIIECTBEHHYO TPHOaBKyY 10 CPaBHEHHIO C CMECHIO CTaH-
ApTHBIX yOoOpeHuid, KoTopas kKonebanack oT 20 no 27 w/ra. B cpenaem 3a
TPH TO/a WCCIICJOBAaHUI HECYIIECTBEHHOH OblLTa mpmOaBKa OT BHECCHHUS
NgoP40Kgo ¢ B (0,15 %), Cu (0,21 %), a naubonee 3Haunmast (+63 u 78 1/ra)
IPU BHECEHWH HOBBIX (OPM MHUHEPAIBHBIX yIOOpeHud ¢ Jo0aBKaMu
N60P40K90 C Mg (0,9 %), B (0,1 %), Cu (0,09 %), Mn (0,09 %) u N60P40K90
¢ B (0,25 %) cooTBeTCTBEHHO.

DIEMEHTBHl CTPYKTYpPBI ypOKas OKa3ald CYIICCTBEHHOE BIIMSHHE Ha
YPOKAIHOCTH 3€JICHOM MacChl, KOTOpas Kojiebaaach B 3aBUCHMOCTHU OT II0-
TOJHO-KIIMMATHYECKUX YCJIOBHH W yclmoBui muTaHusg oT 414 mo 827 w/ra.
B 2012 roxy HeappekTHBHEIM OBLTO BHECEHHE MUHEPAJIBHBIX YIOOpPEHHH ¢
nmobaBkaMu NgoP4oKgo ¢ B (0,15 %), Cu (0,21 %), Tak kak npubaBKa ypoxas
Obuta HecyllecTBeHHOH W coctaBmia 18 1y/ra. Hambompmas ypoxaliHOCTB
3eJICHOH Macchl OACOTHeYHNKa 827 1/Ta u mpubaBKa K cTaHAapTy 168 1/ra
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MOJIYYCHBI TPU BHECEHWHW HOBBIX (OPM KOMIUIEKCHBIX yIOOpeHMit
NgoP4oKgo ¢ B (0,15 %), Mn (0,15 %). B 2013 u 2014 rogax nauboiee 3¢-
(eKTUBHBIM OBIIO BHECEHHE KOMIDIEKCHOTO YAOOpeHHs ¢ mo0aBKaMu
NgoP4oKgg ¢ B (0,25 %), Tak Kak ypoKallHOCTb 3€JIEHON MacChl IMOACOHEY-
HUKa cocTaBmwia 583 m/ra u 561 m/ra u npubaBka Mo CPAaBHCHHIO CO CTaH-
nmaptom coctaBmwia 114 1/ra u 147 n/ra cooTBeTcTBeHHO. B cpeHeM 3a Tpu
rojla UCCIEeOBaHUI 10 BCEM BapHaHTaM OIbITA OTMEYAIach CYIICCTBCHHAS
npubaBKa 1O CPaBHEHHIO CO CTaHAapTOM, KOTopas kojebiercs oT 58 1yra
o 129 1w/ra.

BeiBoa. Takum 00pa3oM, Ipu BHECCHUU HOBBIX (HOPM MHUHEPATBHBIX
ymobpenuii ¢ Moauduiupyrommmu gobaBkamu NgoPsKgy ¢ B (0,25 %)
YPOKaHOCTD 3€JICHON MacChl B CPETHEM 3a TPH T'0Jla UCCIIe0BaHUI cOoCTa-
BrJa 643 1/ra 1 MakcHUManbHas MprbOaBKa ypoxkas IO OTHOIICHHIO K CTaH-
apTy B 9TOM ke BapuaHTe — 129 1y/ra, Hambomnsimas Beicota — 135 cm, ko-
JMYECTBO JTUCTBEB — 19 mTyk, Macca nuctseB — 117 1/ra, macca crebneit —
227 u/ra, macca Kop3uHOK — 300 m/ra.
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VJIK 631.816.12:635.21:631.559 .
BJIUSHUE HEKOPHEBOU TIOJAKOPMKH HA YPOXANHOCTD
KAPTO®EJISL

MuponunkoBa A. A., MarucTpaHT

Hayunwiii pyxosooumens — Iloodyénasn O. B., kano. c.-x. nayx, doyenm
YO «benopycckas Tocy1apcTBEHHAs CETbCKOXO03IMCTBEHHAS aKaIeMHUs»,
r. I'opku, Pecriyonka benapychb

Beeaenue. Kaprodenb npenpssiseT NMOBHIICHHBIC TPeOOBaHUSA K pe-
KMy NUTaHHA. [ ONydeHHs BBICOKHX YpPO)KaeB TOH KyJBTYpPHI C OII-
THUMaJIbHBIM XMMHYECKHM COCTaBOM KIyOHEH HEOOXOIMUMO YUHTHIBATH PN
0COOCHHOCTEH, CBSI3aHHBIX C ACHCTBHEM DJICMEHTOB IIMTAHUA Ha Pa3BUTHE
pacTeHui u mpouecc kiyoHeoOpaszoBauus [3].
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A30T CTUMYJHMpPYET MHTEHCUBHBIA CHHTE3 a30THUCTBIX BEIIECTB M 00pa-
30BaHME BETeTaTHBHON MAacChl, OHAKO YAJIMHAET CPOKH BETETAllNU PacTe-
HUU U 3a/iepKuBaeT oOpa3oBaHue KiyOHe#. [Ipu ycuineHnn a30THOTO MUTa-
HUS B KIIYOHSIX TTOBBIIIAETCS COICPIKAaHIE a30THCTHIX BEIIECTB M CHIKACTCS
HaKOIIJICHHE Kpaxmala.

®dochop yckopsieT pasBUTHE PACTCHUI U Mpoliecc KiyOHeoOpa3oBaHus,
yIy4lIaeT KyJIHMHAPHBIC KayecTBa KapTOQes M MOBHIACT HAKOIUICHHE B
KIyOHSIX Kpaxmalia i aCKOPOWHOBOM KHCIIOTHI.

Kanwuii akTHBUpYET MPOIECcChl YIIICBOJHOIO 0OMEHA U MPEBpaIlcHHUe ca-
XapoB B Kpaxmall, B pe3yJbTaTe Yero B KIYOHSIX HAKOIUICHHE Kpaxmala
MOBHIIIAeTCs. B TO ke BpeMs IpH BHECEHHWH XJIOPHCTHIX KATHHHBIX YHOO-
PEHHI MOKET IPOUCXOANTH 3HAYUTEIHHOE YXYALICHNE KauecTBa KITyOHEeH,
CBSI3aHHOE C JEMCTBHEM XJIOpA, SBIIOMIETOCS aKTHBATOPOM THAPOITUTHYUC-
CKUX (PepPMEHTOB, KOTOPHIE KATAIM3UPYIOT pachaa kpaxmana [2, 1].

CrnenoBatenbHO, TIPH BEIPAIIMBAHNHN KapTo(dess B IEpBOi MOJIOBUHE Be-
TeTAIlMH B IIEJIX YCHJICHHUS POCTOBEIX MPOIIECCOB HEOOXOOUMO obecredn-
BaTh BBICOKUI YpPOBEHb KaK a30THOrO, Tak M (POCHOPHO-KAIUHHOTO MUTA-
HUs, a B NIEPUOJ KITyOHeoOpa30BaHUs YPOBCHb a30THOTO IMHTAHUS JTOJDKCH
OBITh CYIICCTBEHHO CHIDKCH. DTO OOBSCHSCTCS TEM, YTO B HAYaJbHBIN Ie-
PHUOJ pa3BUTHS B 3HAYUTEIBHON CTCIICHU YAOBJICTBOPSACTCS MOTPEOHOCTH B
MUTAHWUH 33 CUET MUTATEIBHBIX BEIIECTB MATEPUHCKOr0 KiyOHs [3].

HauOomnbIiiee KOMYECTBO MUTATEIBHBIX BEIIECTB KapTO(heab MOTpeos-
€T B mepuo] OyTOHM3aIMK — IBETEHHs, KOTJa MHTEHCHBHO HIyT HapacTa-
HHE HaJI3eMHON Macchl, oOpazoBaHme KiryOHeid. K koHIy Bererammu mo-
TpeOIeHne 3JeMEHTOB NMUTAHUS CHIDKAeTCS W B Hadale OTMHPAHUS OOTBHI
MIpeKpamaeTcs.

AHaJu3 pe3yabTaToB HccaeqoBanuil. OCOOEHHOCTBIO KapTOoQens sSB-
JISICTCS HU3Kasi BOCIIPUAMYHBOCTD K PA3JIMYHOTO POJIa MOJAKOPMKAM, OJTHAKO
9TO MOKHO KOMITCHCHPOBAThH €TI0 CIIOCOOHOCTHIO BIIUTHIBATH HEOOXOIUMBIC
MHKpPO- H MaKPOAJIEMEHTHI Yepe3 JHUCThs. B 3TOM W 3aKirodaeTcs CyTh Ta-
KO HE3aMCHHUMOW NPH BBIPAIUBAHUH KYJIbTYPHI HPOLEAYPHI, KaK HEKOP-
HeBas MmojakopMka. [Ipu Takom crocoOe BHeCCHHs YIOOPEHUIl pacTeHHe
BIIUTHIBACT MHUTATCIBHBIC BEIICCTBA CBOCH HA3€MHOM 4YacThIO, MPUYCM B
9TOM TIPOILIECCe MOTYT y4acTBOBaTh KaK HEMOCPEACTBEHHO JIMCTHS, TaK U
cTebnu unu 1BeThl. Eme omHo# B psagy ocoOeHHOCTEH BHEKOPHEBOW TOI-
KOPMKH KapToQens sBISETCS IMOBHIMICHHAS YCBOSEMOCTh BHOCHMBIX 3Je-
MEHTOB PacTeHHEM TIPU TAKOM CIocoOe 00paboTKu. DTO OOBICHIETCS TEM,
9TO ynoOpeHne KOHTAaKTUPYET C TOH 9acThI0 KyCTa, KOTopasi O0JIbIIe BCEro
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B HEM HYKAAETCS, B CHIIy 0COOON MHTCHCUBHOCTH IMPOTEKAIOIIMX TaM KH3-
HEHHBIX TporeccoB. Takas CBOEBPEMEHHOCTb NMPEAOCTABICHHS KapTo(eIto
HEOOXOAMMBIX U POCTa MHUTATENbHBIX BELIECTB MPUBOJUT K 3HAYUTEIb-
HOMY yBEIHYEHHIO 3 (PEKTUBHOCTU TOAKOPMKH — B HEKOTOPBIX CIy4asx J0
100 % [30].

Lean uccaenoBanmii — ycTaHOBUTH d()(EKTHBHOCTD IPUMEHEHUS He-
KOPHEBBIX MOAKOPMOK KapTO(est )KUIAKUMH KOMIUIEKCHBIMHU YI0OpEHUsIMU
Ha OCHOBE MHUKPOXJIEMEHTOB.

B moneBbIX ombiTax Ha KyJlbType KapTodelns H3ydalach arpoHOMHYE-
ckast 3¢ (PEeKTUBHOCTh AEHCTBUS >KUIKOTO KOMIUIEKCHOTO YIOOpeHHs pas-
JIMYHBIX COCTaBOB!

o KommeMer-Kaprodens — KOMIO3HIS XEeTaTOB MHKPO3JIEMEHTOB C
¢dochopom u KamueMm ISl IPEANIOCEBHOM 00pabOTKH KITyOHEH M HEeKOpHe-
BO#i moKopMKH KapTodenst (comepxanue, r/m: N — 5,8; K,0 — 198; P,Os —
83;S-8,8;Zn-8; Mn-15; Cu-12; B-7; Mo - 0,15; Co - 0,05);

o KommeMer JKene3o — KOMIUIEKCHOE JKHAKOE YIOOpEHHE, comeprka-
I1ee JKene3o B XeJIaTHOW (opMe Julsl HPEeAroceBHOH 00pabOTKH CeMsH U
HEKOPHEBOH IOJKOPMKH CEIbCKOXO3IHCTBEHHBIX KYJIbTYp (colepikaHuUe,
r/m: N - 4,0; K,0 - 220; P,Os — 76; S — 17,2; Fe — 30). Conepxanue xenara
xenesa 240 r/i.

[Ton BIMSHUEM MHKPOJIEMEHTOB B PAaCTEHMSIX aKTHBH3MPYIOTCS IPO-
neccsl (hoTocMHTE3a, TPaHCHOPTAa M OOMEHa BEIIECTB, HAKOIUICHUS HX B
3allaCHBIX TKAHAX, CHIDKACTCSA PAacXoh JHEPTHH, YTO B KOHEYHOM CUETE
obecrnieunBaeT OBICTpOE HapacTaHHWE OMOMACCHI, ITOBBIMIAET YCTOHYHBOCTH
pacTeHHi K HEONAroMpHATHBIM 3KOJIOTHYECKNM (haKTopaM, TaKUM Kak 3a-
cyxa, HU3KHE TeMIepaTypsl, 6omesnn [1, 3].

OOBeKTOM HCCIIeIOBAHNUS SABISIETCS COPT KapToders pa3HOro cpoka co-
3peBanms: 3opauka, bpus u Ckap6 [2]. T'yctoTa nocaaku kiyoueit — 55 Toic.
wr./ra. beropycckue copra 1Mo CpaBHEHUIO C MHOCTPAHHBIMU JIydIlle MpH-
CHOCOOJIEHBl K MECTHBIM TOYBEHHO-KIMMAaTHYeCKUM (akTtopam, TpeOyloT
MeHblIe 00paboTok MpoTHB GuTohTOpO3a, B OOJNBIIEH CTENEHH OTBEYAIOT
TpeOOBaHUSIM HACEJICHHS M0 Pa3BapUMOCTH U BKYCY.

PesynbTaThl MPOBEACHHBIX HCCIICAOBAHMNA TOKAa3aiM, 4TO B (POHOBOM
BapWaHTE ombITa QopmupoBaiock 371 m/ra wryOHeH kapTodens copra
Ckap0, 397 w/ra — copra bpusz u 168 1/ra — copra 3opauka (Tabnuna).
[IpuMeHeHHEe COCTaBOB KOMIUICKCHBIX JKHIKUX ymoOpeHuit KommmeMer
YBEJIMYHBAJIO YpOXKAMHOCTE KiryOHew ot 37,0 no 166 m/ra. CpenHecmnensrii
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cronoBelid copT CkapOd — oauH M3 HamOoJiee IMHUPOKO PACTIPOCTPAHEHHBIX
copToB KapTodemns Oeropycckoil celexiuu, ObuT Hamboiee OT3BIBYMB Ha
HEKOpPHEBBIE IMMOJKOPMKHA BO BCeX BapuaHTax ombiTa. OcoOeHHO ciemyer
OTMETHTh coBMecTHOe BHeceHne KommneMert-Kaprodens n KommmeMer-
XKemnezo, rae s JaHHOTO COpTa TOJydeHa MaKCHMallbHasi pHOaBKa ypo-
Kast — 166 w/ra.

Biusinue cOCTaBOB KOMILIEKCHBIX :KUAKHX yno0penuii KommieMeT Ha ypoxaiiHoCcTh
KapTogessi pasHbIX CPOKOB co3peBanus (2015 r.)

Ckapb Bpus 3opauka
Vp?- Tpr- yP?_ TIpubaBka yP?_ TIpubaBka
Bapuanr Kaii- OaBka Kai- JKai-
ypoxas, ypoxas,
HOCTb, |ypoXkas, | HOCTb, HOCTb,
/ra /ra
/ra /ra /ra /ra
1. ®on — N100P50K120 371 - 397 - 168 -
2 KoumzieMer- 460 89 434 37 232 64
Kaprodens
3. KoumzieMer- 470 99 442 45 238 70
Kenezo
4, KommieMer-
Kaprodens + Kom- 537 166 451 54 244 76
meMet-2Kene3o
HCPqs 18,2 18,3 25,5

CyIecTBEeHHBIM SIBJIIETCS JIsi copTa Kaprodens Ckapd m HEKOpHEBast
noaxopmka KommieMer-Kaprodens mo orHomenuto k BapuaHTy Kom-
wieMert-XKeneso, rae npubaska cocraBmia 67 1/ra. Ciiesyer OTMETHTB, YTO
B MOTOJHBIX yCIOBHUSX BereTanuoHHOro nepuona 2015 roga oT3pIBYMBOCTH
CPEIHECTIeNIOro CTOJIOBOTO copTa Kaprodens Ckapd M paHHETro0 CTOJIOBOTO
copT 30payka Ha HEKOPHEBBIE MOJKOPMKH KOMILIEKCHBIMH MHKPOYJI00pe-
HusiMu KommneMet 6buta Boie Ha 24-44 % u 38-45 % coOTBETCTBEHHO
no cpaBHeHuto ¢ Qonom. CpenHepaHHUH OeNOpyCCKHH copT Kaprodeis
bpu3 mpu JaHHOM arpoTEXHUYECKOM IpPHEME IMOBBICHI YPOXKaHHOCTH Ha
9,2-13,6 %.

BriBoa. Takum 00pa3om, MPUMEHEHHE COCTABOB KOMITIIEKCHBIX XKHIKIX
ynobpennit KommieMer crmocoOCTBOBAIO YBETHUCHUIO YPOKAHHOCTH Kap-
Toderns BO BCeX BapHaHTaxX ombITa. CleayeT TakKe OTMETHTD, UYTO KIyOHH
N3y4aeMbIX COPTOB MMEIH XOpOIlee KauecTBO, OTJIMYAINCh BBICOKOH TO-
BapHOCTHIO U NPUBJIEKATEIbHBIM BHEIIIHUM BHJIOM.
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HEKOPHEBAS IIOJIKOPMKA U KAYECTBO KJAYBHEM
KAPTO®EJISL

MupoHunkoBa A. A., MarucTpanT

Hayunwuii pyxosooumens — Iloodyonasn O. B., kano. c.-x. nayk, ooyenm
YO «benopycckas rocyJapCTBEHHAs CEIbCKOXO03SIMICTBCHHAS aKaAEMUs»,
r. opku, Pecriyonka benapychb

Beenenne. Oprannyeckne n MUHEpajJbHbIE YHOOpeHHs NPH BHECCHHU
UX B ONTHUMAIBHBIX 703aX W MPaBUIBHOM COOTHOIIEHHH DJIEMEHTOB MUTA-
HUSI YBEJIMYMBAIOT IIUTATENbHYIO IIEHHOCTh KapToQesst U He BIHMAIOT OTPH-
LaTeJIbHO Ha COJeplKaHMe KpaxMasa M BKYCOBBble KayecTBa KiryOHed. Kap-
To(enb MPOSBISET JOBOJIBHO BBICOKHE TPEOOBAHMSI KO MHOTHM MHKpPOJJIe-
MEHTaM.

HexopHeBas MOJKOpPMKa CIOCOOCTBYET YBEIMYECHHUIO MCIIOIb30BAHUS
IIUTATEeNILHBIX BEIIECTB U3 MOYBBI, IIOBBIIIACTCS YCTOHYMBOCTh PACTEHUH K
NOHM)KECHHIO WJIM THOBBILECHUIO TEMIICPaTypbl, HEAOCTATKY WM H30BITKY
BJIaTH, HEAOCTATKY SHEPrHH CBETa, IO3BOJIAET KOMIICHCHPOBATH HEIOCTa-
TOK MHKPOAJIEMEHTOB, C(OPMHUPOBATH IIOJHOLECHHYIO KOPHEBYIO CUCTEMY H
YBEITMYUTH TIPOIECCHI KITyOHE0Opa3oBaHus. Y BETUIUBACTCS YUCIIO KITyOHEH
Ha 2-3 mr. B 3aBUcUMOCTH OT copra. CozepkaHue Kpaxmaila yBeJInIuBaeT-
csior 0,8 1o 1,2 %, cHmkaetcs conepkanue HUTpatoB (34-39 mr/kr) [3].

IMoaxopmka kaprodens B npeayOOpOUHBIH MEPHOA YCKOPSIET CO3peBa-
HHE KapTodes, crnoco0cTByeT 00pa3oBaHHIO Ha KIyOHsX Oojee IIOTHOH
KOXXYpbI, MEHEEe IMOBPEXKAAEMOIl IpH MexaHU3upoBaHHOW yOopke. braroaa-
ps IpeayOOpOYHON BHEKOPHEBOH TOJJKOPMKE MEbI0O 3HAUUTEILHO YMEHb-
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IIaeTCsl €CTECTBEHHAsl yOBbUIb Beca KIyOHEH BO BpeMsl XpaHEHHSA U COKpa-
[Ia€TCs KOJMYECTBO OTX0a KapTodes 3a 3uMuui epuoy [1].

MukpoaneMeHTsl 00p, MapraHen, MOJUOIEH, MEOb M JAPYTHE B KOM-
IIJIEKCE C BBICOKOW arpOTEXHUKOM MOBBIIAIOT ypOXkKall M yJydllaroT Kaye-
ctBo Kaprodemst. IlonoxurensHas poib MakpO3JIEMEHTOB B YIy4IICHHH
Ka4yecTBa ypoxKasi CBsI3aHa C TEM, YTO OHHM Ba)XKHBI B OOMEHE BEIIECTB, U3Me-
HSIOT CKOPOCTb OKHCIIUTEIBbHO-BOCCTAaHOBHUTENBHBIX pEaklUid B KIETKE,
OKa3bIBAIOT 3aMETHOE BIMSIHUC Ha JbIXaHue U potocuntes [2, 3].

CriocoOHOCTh OOpa MOBBIIATH aKTUBHOCTH WHBEPTa3bl ((epMeHT, pac-
LIETUISIOIIMI caxapo3y Ha TIJIIOKO3y M (PYKTO3y) B JHMCTBIX Kaprodeis
MPUBOINT K YCKOPEHHOMY HaKOIUICHHIO YTJI€BOJOB B KiyOHsXx. KapTodens
HE MOXET HOPMAalbHO pPa3BUBAThCsA Oe3 Oopa, OH IMOABEPKEH IMPU ITOM
CHIIbHOMY 3a00JIEBAaHUIO B BHJIE MO3aUKH CO CBEPTHIBAHUEM JINCTHEB. BHe-
KOpHEBasl MOJKOPMKa OOPOM YBEIHUYMBAET COACPKAHUE PACTBOPHMBIX Ca-
XapoB B JJUCTHAX U Kpaxmala B KIyOHSX.

ITpn HepocTaTke MapraHua JUCTbs Kaprodens xenaTeroT. MapraHen
crocobcTByeT 0ojiee YKOHOMHOMY PacXO/I0BaHHIO IUTATEILHBIX BEIIECTB,
urpaeT OOJIBIIYIO POJIb B JIBIXAaHHUM PacTeHHH U B mpoleccax GpoTocuHTE3a,
YTO NPUBOJMT K 00JIee MHTEHCHBHOMY HaKOIUICHHIO KpaxMaJla B KIIyOHSIX.

Menp OKasblBaeT CHIIBHOE BJIMSHHE Ha POCT M pa3BUTHE KapTodes.
HexopHeBast mojiKOopMKa MeJbI0 yMEHbIIaeT 3a0osieBaeMOCTh KapTodess
pusokToHMed M QutopTopo3zoM. OHa yBETHUYMBAET COJEPKAHUE XJIOPO-
¢muIa B TUCTHAX, KPaxMala, BATAMUHOB 1 MHUHEPAJIbHBIX BEIIECTB.

KobGanbT, MUHK W MapraHel MOBBIIIAIN YpOoXKail KITyOHeH W yBeJIMIuBa-
T conepxanne kpaxmaia ¢ 17,2 % mo 18,5 %, Mmapranen mOBBIIIAN KOJIH-
4gecTBO Kpaxmana 1o 17,8 %.

Bop u monmmbnen B Buze pactBopa 6opuoit kucnots! (0,05 %) 1 Monu6-
nara ammonus (0,01 %), KOTOPHIMM CMauuBajM CEMEHHBbIE KIYOHH Haka-
HyHe HocaJku u3 pacdera 3 i1 Ha 10 kr, a Takke B BUJIe HEKOPHEBBIX MO/~
KOpPMOK pacTBopoM OopHaoit kucinotel 0,01 % u momubmata amMMOHUS
0,01 % (7 mx Ha M) yposkail i comep aHue KpaxMana moBbICHIH Ha 20 Y%.
[MpenmnoceBnas 06paboTka ceMsiH OOPOM MOBBICHIIA COJEPKAHUE Kpaxmaina
¢ 14 no 15,7 %. [Ipumenenne 6opa B Bujie HEKOPHEBOH MOAKOPMKH 03BO-
JIMJIO TIOJTY4YUTh KITyOHHM, B KOTOPBIX ObLTO Kpaxmaina 19,2 %. AHanorndaraoe
BIIMSIHHE Ha COIEpKaHWE Kpaxmania okasbiBal u MonubaeH [2]. HauGos-
IIee BIMSHAE Ha ypoXKail M Ka4ecTBO KIIyOHEeH KapTodels oKa3aio 3aMadn-
Banue cemsH B 0,1%-HoM pacTBope cepHOKHCIOTO KobanpTa. TakuMm obOpa-
30M, MUKPOYZOOPEHHs YBEIHYMBAIOT YpOXKal KapTodeis, MOBBIIIAIOT CO-
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JIepKaHne B KIIyOHSX CyXOTO BEIIECTBa, KpaxMaia, aCKOPOMHOBOM KHCIIOTHI
u Genka [3].

3adaua uccredosanuii — ycTaHoBUTh d(H(PEKTUBHOCTH TIPUMEHEHUS He-
KOPHEBBIX TIOJKOPMOK KapTO(es )KUIKAMI KOMITIEKCHBIMH YAOOpECHUAMHI
HAa OCHOBE MHKPO3JIEMEHTOB Ha KaueCTBO KITyOHEH KapToders.

B moneBbIX OMBITaX Ha KyIbType KapTodels U3ydallach arpOHOMHYE-
ckast 3(PPCKTUBHOCTD JEHCTBUS KHIKOTO KOMIUIEKCHOTO yIOOpEHHUs pas-
JINYHBIX COCTABOB:

o KommeMer-Kaprodens — KOMIO3HUIHS XEIATOB MHUKPO3JIEMEHTOB C
¢dochopom u kamuem ISl IPEANIOCEBHOM 00pabOTKH KIIyOHEH M HEKOpHe-
BO#i moKopMKH KapTodenst (comepxanue, r/m: N — 5,8; K,0 — 198; P,Os —
83;S-8,8;Zn-8; Mn-15; Cu-12; B-7; Mo - 0,15; Co - 0,05);

o KommneMer-)Kene30 — KOMIDIEKCHOE KHAKOE YHOOpeHHe, comepika-
miee Jkeue30 B XelaTHOH (opme sl TPEANOCEBHON 00pabOTKU CeMsH |
HEKOPHEBOU IOJKOPMKH CENbCKOXO3SHCTBEHHBIX KYNIBTYp (cComepkaHHe,
r/m: N - 4,0; K,0 - 220; P,O5 — 76; S — 17,2; Fe — 30). Conepxanue xenara
xenesa 240 /7.

OOBEKTOM HCCIICJOBAHUSI SIBIIIIOTCS COpPTa KapToQels pa3sHOro Cpoka
co3peBanust: 3opauka, bpus u Ckap6 [1-3]. 'yctota mocaiku kiyOHEH —
55 ThIC. TIT./Ta. Bemopycckue copra Mo CPaBHCHUIO C HHOCTPAHHBIMH JIy4-
e MPHUCIOCOOJICHB K MECTHBIM TOYBCHHO-KIUMATHYCCKUM (haKTopam,
TpeOyroT MeHbIe 00paboToK MPOTHB (GUTOPTOPO3a, B OONBIIEH CTENEHH
OTBEYAIOT TPEOOBAaHUSAM HACEIICHHSI IT0 Pa3BapUMOCTH H BKYCY.

Hapsany ¢ ypoxaiHOCTBIO, BaXKHBIM KpHuTepueM 3(pQeKTHBHOCTH TpH-
MEHSIEMBIX MHKpPOYIOOpPCHHHU SBISCTCA KAad4eCTBO IIONyYaeMBIX KIyOHEH
(Tabmuma).

B BapmanTax ¢ mpuMeHEHHEM COCTaBOB KOMIUIEKCHBIX KXHIKHX yIoOpe-
Huit KommieMeT coneprkanue Kpaxmania Obl1o IPUMEPHO HAa OJHOM YPOBHE
s coptoB bpus u 3opauka u Haxomwioch B mpenenax 13,1-16,6 %. Copt
Ckap6 umeer kpaxmana Ha 1,7-2,9 % Oosbine. MakCHMAJbHBIH BBIXO[T
kpaxmaina (9,8 T/ra) ObUI IPU COBMECTHOH 00pabOTKe MUKPOYAOOPEHHUSIMU
KommeMer-Kaprodens u KommieMer-XKeneso copra Ckap6. s copra
bpu3 xapaktepHa BbICOKasi MpuOaBka Kpaxmaja Ipy HEKOpHEBOH 00padoT-
ke cocraBamu KommeMer-XKene3o u KommieMet-Kaprodens + Komrme-
Mert-XKeneso 2,3 % u 3,4 % COOTBETCTBEHHO.
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BiiusiHHEe COCTABOB KOMILIEKCHBIX KMAKUX ya00penunii KommieMer Ha coaepikanue
KpaxMaJjia B KIyOHSIX COPTOB KapTodeJisi pa3HbIX CPOKOB co3peBanus (2015 r.)

Ckap0b Bpus 3opauka
X © X « X «
N = N & N &
< = < = < =
<|g g (= |8 |g|=|¢|¢
-~ 4 < -~ o < o > <
Bapuanr g = g g g g 3 = g
g iz s g 1% ] g 17 <
< g §" < g % < g %
2, 2, S,
< | 8 = s = S g
O = © = O =
2| : : |z 2|z
= A = /M = /M
1. ®on — N100P50K120 15,4 5,7 13,2 5,2 13,1 2,2
2. KommneMer-Kaprogens |169| 15 | 78 [145] 13 | 63 [ 140 0,9 3,2
3. KommeMer-XKenezo 17,3 1,9 81 | 155 | 2,3 6,9 [ 156 | 25 3,7
4. KommuieMert-Kaprogens
+ KommieMer-Keneso 182 28 | 98 | 166 | 34 | 75 | 163 | 3,2 4,0
HCPys 0,48 0,52 0,61

BbiBoa. Bce BapuwaHTHI OMBITa CYIIECTBEHHO IIOBBIIIANN KpaxMalu-
CTOCTh KIIyOHEH COPTOB Pa3HBIX CPOKOB co3peBaHms. s coprta bpus xa-
paKTepHa BBICOKAs MPUOaBKa Kpaxmalia Mpu HEKOPHEBOW 00paboTke cocTa-
Bamu KommuieMer-Xenezo u KommieMer-Kapropens + KomrmieMert-
Kenezo: 2,3% u 3,4% COOTBETCTBEHHO.
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V]IK 620.3:634.1:635.1

HAHOMATEPHAJIBI B IIJIOJOOBOLIEBO/JICTBE

Mpiciao P. A., ctygeHt

Hayunwiii pykosooumens — bynax T. B., kano. xum. nayx, doyenm

YO «benopycckas rocy1apcTBEHHAs CEJIbCKOX03SHCTBEHHAS aKaIeMUs»,
r. l'opxu, Peciybnmka bBenapych

BBenenne. MOHUTOPUHT pa3paOOTaHHBIX HAHOTEXHOJIOTHYECKHUX IMPO-
IIECCOB W HAHOMAaTEePHAJIOB MOATBEPIKIACT, YTO MPHMEHEHIE HaHOIIPerapa-
TOB B OBOIIEBOJICTBE O0ECIICUNBACT MOBHIIICHNE YCTOWIMBOCTH K HeOIaro-
MPUATHBIM MOTOJHBIM YCIOBHUSM M YBEJIHMUYCHHE BBIXOJa TOTOBOW IMPOIYK-
mun. [louTu Ui BCeX TEXHUYECKUX U MPOJOBOJILCTBEHHBIX KYIBTYp — Kap-
TO(ess, OBOIIHBIX, TUIOJIOBO-ATOIHBIX, XJIOMKA U JIbHA — MIOKA3aTeIH ypOoxKast
yBeau4mwiKch B 1,5-2 paza. HaHOTEXHOJIOTHMH YKe aKTHBHO BHEIPSIOTCS MPU
nocyieyObopouHoii 00paboTKe MOJICONHEYHUKA, Tabaka U KapTodess, XpaHe-
HUHM S0JI0K B PETYJIUPYEMBIX Cpeax, 030HUPOBAHUH BO3IYIIHOM CPEIbI.

B cBete mocnemHUX OTKPBITHI HAHOTEXHOJOTHHA ObLTa M3ydeHa OHoIIo-
THYECKasl pONb KPEMHHUS B JKUBBIX OpPraHU3MaX M OHWOJIOTHYECKas aKTHB-
HOCTh OPTaHHUYECKHUX COCTUHCHHUH KpEeMHHUS — cmiaTpaHoB. CHiiaTpaHBI,
SIBIISTIOIIMECS. KJIETOYHBIM 00pa30BaHMEM U COAeprKalne KPeMHUH, OKasbl-
BalOT (PH3HOIOTHYECKOE ICHCTBUE HA KHUBHIC OPTaHU3MBI Ha BCEX dTamlax
9BOIIOIMOHHOTO Pa3BUTHI OT MHKPOOPTaHH3MOB 110 4YeioBeka. [IpumeHe-
HUE KPEMHEOPTaHUYECKUX OHMOCTHMYJIATOPOB B OBOIICBOJCTBE IO3BOJISIET
MOBBICHTh XOJIOJIOCTOMKOCTh, BBIHOCIMBOCTh K JKape M 3acyXe, MOMOraer
0JIarOMOTyYHO BBIUTH M3 CTPECCOBBIX MOTOMHBIX CHTyaluil (BO3BpaTHBIC
3aMOPO3KHU, PE3KUE Tepernaapl TEMICPATyPhl U T. 1.), YCHIMBAET 3al[UTHBIC
GyHKIMK pacTeHUi K OOJie3HsAM H BpeauTeasMm. Ilpemaparsl CHHUMAOT
YTHETAWIIee, CCAATHBHOE ACHCTBHE XHMHYCCKHX DPEAreHTOB IO 3allUTe
pacTeHUH Mpu KOMILICKCHBIX 00paboTKax.

CynepcoBpeMEHHOE HANpaBICHUE HAHOOMOTEXHOJIOTHU (HAHOTEXHOJIO-
I'HH B OWOJIOTHH) B OBOIICBOJICTBE — 3TO CO3JAAHUC KYJIBTYPHBIX PACTCHHIA,
0COOCHHO YCTOWYHMBBIX K HACEKOMBIM BPEIUTEIISIM.

Ananu3 ungopmanuu. HanotexHonornu B ceabCcKOM XO3siiCTBE mpen-
TIOJIaTa0T WCIOJB30BaHUE ISl 3allUTHl PACTCHHUH MpEnapaToB HOBEHIIIETO
TTOKOJIEHHUSI, KOTOpBI€ OTIMYAIOTCI MAaKCUMAIBHBIM TPOHUKHOBEHHEM B
JIUCTHSI, CTEOJIM ¥ KOPHU aKTUBHBIX IEHCTBYIOMIMX BEMIECTB 3a CUET HEOOBI-
4aiiHO MaJbIX pa3MepoB. [IpoBomuTcs pa3zpaboTka MPOEKTOB ¢ MCIIOIh30Ba-
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HHEM HaHOMAaTEepHAJIOB Ui O0JIee TOYHON M Oe30MaCHOM JOCTABKHU IECTH-
IIUI0B K OMOJIOTHYECKUM MUIICHIM, TUTATEIbHBIX BEIIECTB — K PACTCHISM.
B 3TuX mpoexTax MCIONB3YIOTCS CIEAYIOMNE TEXHOJIOTHH: TPAHCIOPTHBIC
MIPOIIECCH, OMOCEIEKTUPYIOIINE TOBEPXHOCTH, OHMOpa3feneHne W MHKPO-
ANEKTPOMEXaHMUECKHE CHUCTEMBI, HaHOOMOIIPOIIECCHHT, OHOWHKEHEPHS
HYKJIEMHOBBIX KHCJIOT, aipeCOBKa BeIecTB. Pa3Mep yacTuIl 3TUX BELIECTB B
JECATKH U JaXe COTHH pa3 MeHblie, ueM Mukpors! (107°). Mx npumenenue
JIaeT BO3MOXKHOCTb NPH MUHUMAJBHBIX 033X INPENapaToB JOCTUTaTh ro-
pa3zao Oosbmux 3¢h(HEKTOB U IKOHOMHUTH JICHBTH.

Vcnonb30BaHUE HAHOANEKTPOTEXHOJIOTMH B PACTEHUEBOJCTBE CBS3AJIO
MOJIEKYJISIPHYIO M KJIETOYHYIO OHOJIOTHIO C MOMOIIBIO BHEIIHHX 3JIEKTPO-
MarHUTHBIX TOJIEH W OHMOMOJNICH XMBBIX KJICTOK B OOIIEM HAaHOIIPOIIECCE,
YTO JOJDKHO MPUBECTH K BHEAPEHHIO B MpakTHKy AIIK nmpuHIMNuanbHO
HOBBIX TEXHOJIOTHH MO MPOM3BOJCTBY CEIBCKOXO3SIMCTBEHHOTO CBIPbS, Ma-
TEPHANOB, IPOJOBOJIILCTBEHHON MUILU ¥ KOPMOB.

VYuerpaduoneroBoe mryuenue (Y DPU) B pacTeHHEBOICTBE — HANMEHEE
HCCIIeIOBAaHHAS YacCTh CHEKTPAIBHOTO AMANAa30HA ONTHYECKOIO M3ITyYeHHS.
JIng moBBIIIEHUS YPOXKAWHOCTU U KauyecTBa MPOAYKIUH TEIUIUI UMEIOTCS
pe3epBbl, MOKa HE MONYYMBIINE LIIMPOKOTO PacpOCTPaHEHUS, HO HUCIOIb-
3YIOIIMECS B peIeHNH 0a30BBIX MPoOIeM pPacTEHUEBOACTBA 3aIUIIEHHOTO
rpyHTa. YOU npuMeHSIOT B CEJIEKLMOHHBIX LIEX U IIPU NPEANOCEBHOM
obpabotke cemsiH. [Ipu HemocpeacTBEHHOM BO3JCHCTBUM Ha PACTEHUS H3-
Jy4E€HHE MOXET CIIyKHUTh 3(Q()EKTUBHBIM PEryssiTopoM 0a30BBIX MPOLECCOB
MeTabosM3Ma B JKUBBIX OMO0OBekTax. B pesynpraTte pazpaboTku u mpume-
HeHust MetooB Y®U mosydeHbl MONOXUTENbHBIE AaHHBIE 1O Ooprode ¢
BPEIUTEISIMHU CENNbCKOXO3MUCTBEHHBIX PACTEHUH, a TAaKXKE THIOTETUYECKHE
NPEATIOCHIIKY 10 JICHUTPATH3alMK TouBkL. [IpenmoceBHas oOpaboTka ce-
MsaH YOU BellIa HA YPOBEHb MHAYCTPHUAIBHBIX METOJOB IOJATOTOBKH Ce-
MEHHOTO 3€pHa K IOCeBY, M, KaK MOKa3aJu HCCIEeIOBAHUSA, OHH BABOE 3(-
(eKTHBHEE, YeM COJIHEUHBIH WM BO3IyLIHOTEILUIOBOH oborpeB. O0my4yeHue
CEeMSH B ONTHMAaIBHBIX [103aX CTUMYJIHPYET oOIiee pa3BUTHE PaCTECHHMH,
HOBBIIIAET ypokaHOCTh. BozneiictBue Y®U Ha ceMeHa OCHOBaHO Ha A€3-
MHGEKIHH, JE3UHCEKIIMU W CIIOCOOHOCTH BBI3BIBATH CTUMYIISLINIO (HOTOXH-
MHUYECKHX MPEBpaIleHUH B 00 Ty4aeMOM CEMEHH.

B nmpopacTaronux ceMeHax U pacTeHUSX POJIb PETyIATOPOB CKOPOCTH
OMOXMMHYECKUX MPOLIECCOB BBHIIOIHSIOT (PEpMEHTHI, POCTOBBIE BEIIECTBA U
BUTaMHUHBL. Haxomsich B HEOOMBIINX KOJIMUECTBAX, STH BEIIECTBA OKa3bIBa-
0T BIMSHUE KaK Ha CKOPOCTb POCTa, TaK U HA HAIIPABIEHUE CUHTE3a KIETKU
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U pacteHus B mesioM. Ilo 3Toil mpwduHE na)ke HEOOJBIIHME, Ha IEPBBII
B3IV, XUMUYECKHE U OMOXUMHUIECKHE N3MEHEHHS B CEMEHaX, CBSI3aHHBIC
¢ noryomeHueM sHeprun Y ®U, MOryT okaszarh CyLIECTBEHHOE BIMSHHUE HA
pasBUTHE PACTEHUS U €r0 IMPOJTyKTHBHOCTB.

Antumukpo6Hoe nelicteue Y ®U nposBiseTcs B GOTOXUMUYECKUX T10-
BpexxaeHusax JIHK B kieTo4HOM siipe MUKPOOPTaHU3MOB, YTO MPUBOAUT K
rubenr MUKpOOHOH KJIETKH B IEPBOM HJIH HOCIIETYIOLIUX TOKOJICHHSX.

B TermnnuHBIX X035HCTBaX OCTPO CTOMT MpobieMa O0pbOBI C BUPYCHBI-
MU MHQEKUUsIMH. [ MPaKTHKKU BaXKHO YCTAaHOBUTH JIeTallbHYI0 103y Y DU
JUIS PacTeHUN U U3YYUTh OTHOCHTEJIBHYIO CONPOTUBISAEMOCTh Pa3IMYHBIX
BU/IOB. 3HAYE€HHE MOPOTOBOI 103l Ul PACTEHUH IpH OOJIydeHUH KpaifHe
B2)XHO MPH HCHOJIB30BAHUU TepOUIMIHBIX YCTPOWCTB. IIpm ymepeHHbIX
J103aX M3JIyYSHUS] MOXHO MPUMEHATh OaKTEPUINAHBIC JIAMIIBI Ul YHHUTO-
YKEHUSI MUKPOOPTaHM3MOB PACTEHHI, HE HAHOCS BPEa CAMHUM PACTEHHUSIM.

IIpuMepoM CeNbCKOXO035MCTBEHHON HAHOTEXHOJIOTHH MOKET CITYy>KUTh U
o0ryueHne pacTeHHH KOTepeHTHBIM CBeTOM. PacTeHnst 00pabaThIBaroT KBa-
3MMOHOXPOMAaTHYECKUM CBETOM C BBICOKOI M HU3KOW KOT€PEHTHOCTBIO.

Hanowacrturpl, 61aromapst CBoeMy MajloMy pa3Mepy, HUCUHCISIEMOMY B
HaHOMETpaX, JITKO TPOHMKAIOT B KJIETKM JKUBOTHBIX M YEJIOBEKa, YyTh
TpyJlHEE — B KIIETKU PACTEHUN 110 NIPUUYUHE UX NPOYHOM, TBEPLOU KIIETOU-
HOM cTeHku. He Tak 1aBHO y4ueHble 3a7aIUCh €lle OJHUM BOIIPOCOM: MOTYT
T HAHOYACTHUIIbI IIPOHMKATH B CEMEHa PACTCHHUH, 000JI0YKa KOTOPHIX elle
Oosee Toncras? MccnenoBaresin 0OTMEUAlOT, YTO C€MEHa HEKOTOPHIX BHIOB
pacTeHuil CIIOCOOHBI HaKaIlIMBaTh TSDKENBIC METAJUIbl, Takue Kak Oapuid
unu ceuHell. Ha ocHOBaHMM 3TOTrO CyIIECTBYET INPEATNONIOKEHHE, YTO HEKO-
TOpBIE HAaHOPa3MEPHbIE YaCTHIIBI OyyT TaK)Ke IPOHUKATH CKBO3b 000JIOUKY
CeMsIH U BIMATH HA UX MpopacTtanue. s yqactus B sxcriepuMenTe (padboTa
aMEepUKAaHCKUX YUEHBIX 110 BO3/ICHCTBHIO HAHOYACTHUI] HA CEMEHa PacTEeHUIN)
ObUIM HCITIOJIB30BAaHBI CEMEHA CaMOI'0 MHHHMATIOPHOTO COpTa TOMHUAOD —
Micro-Tom, a B kauecTBe 0OBEKTOB HCCICIOBAHUSI — MHOTOCTCHHBIC YIJIe-
ponnele HaHOTPYOKH. CTepuiIbHBIC CEMEHA BBICEBAIHM Ha TBEPAYIO IHTa-
TEeNbHYIO cpeny ¢ conepxkanuem 10, 20, 40 Mkr/mi HaHOTpYOOK. B KOH-
TPOJIBHOI IpyIIIie CeMEHa POCIIH B TAKOH K€ Cpefie, TONIbKO 0e3 no0aBneHus
HAHOYACTHIL. YK€ Ha 3-i JICHb Ha Cpe/iaX ¢ HAaHOTPyOKaMu mpopociio Goee
30 % cemsH. 3xech MPOPOCTKM ObICTpee HabMpaian OuoMaccy M UMENH
OoJIBIIYIO JUIMHY NOOEroB B OTJIMYME OT PACTEHHH KOHTPOJBLHOM IpYIIIBI:
TaM MoI0OHBIE [TOKa3aTeNy ObLIM JOCTUTHYTHI TOJBKO K 12-My nHro. Hanu-
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Yre HaHOTPYOOK BHYTPH CEMSH OBIJIO TIOKAa3aHO MPH IIOMOIIA PaMaHOBCKOH
CHEKTPOCKOIUH. B KireTkax KOpHS IpH MOMOIIN MUKpodoTorpaduu KopHe-
BOIl CHCTEMBI IIPOPOCTKOB TaK)ke OBUTH OOHAPYKEHBI HAHOTPYOKH.

OnauM #3 OO0BSICHEHWH MOZOOHOTO (hakTa CTaJO TO, YTO HAHOTPYOKH,
TIPOHHKAs CKBO3b 000JIOUKY CeMsH, 00JIerJaroT MOCTYIJICHHE BOJBI K 3apo-
nbiry. JInst IpoBEpKH 3TOTO CeMEHa BBICYLIMBAIN NPU TeMIepaType pas-
Hoit 250 °C B TeueHue 2 4acoB U 3aTeM OMpEICIsUId U3MEHEeHHe Macchl. Kak
0Ka3aJI0Ch: B CyXHX CEMEHax 0 BBICEBAHUS Ha Cpedy COJepKaHHE BIaru
coctaBmiio 18,4 %, B BBIAEp)KAHHBIX JIBa JHA B NHTATEJIbHOW cpele —
38,9 % Bnaru. B cemenax e, BBICAKEHHBIX Ha Cpely C HaHOTpyOKamwu,
6610 0OHapyxkeHo 57,6 % sxunkoctu. Taknum oOpa3oM, y4eHBIM yIaioch
JTOKa3aTh, 9YTO HAaHOTPYOKH, HAKOIICHWE BOJBI W TPOpPACTaHUE CEMSH CBSI-
3aHBI MEXIYy CO0OH. YdeHbIe HaAeI0TCA, YTO JaHHAs pabora (OmyOIuKOBa-
Ha B ACS Nano) He TOIpKO HOCHUT (PyHIaMEHTaIbHBIA XapakTep, HO U Oy-
JIET UMETh MPAKTHICCKOE 3HAUCHHE AJIS CETTbCKOTO XO3SIHCTBA.

[IpuMepoM HCTIONTBH30BAHUS HAHOTEXHOJOTHH TpPH XpPaHEHUH IUIOMO-
OBOILHON MPOJIYKLHUH CIIY)KHUT OOJyueHHE PACTCHUI KOTEPEHTHBIM CBETOM.
S6moku 1ByX cCOpTOB — AHTOHOBKa OOBIKHOBEHHass M CHUHAIl CeBEPHBIM —
00pabaThiBasI KBa3UMOHOXPOMATHUYECKMM CBETOM C BBICOKOH M HHU3KOH
KOT€PEHTHOCTHI0. BEICOKOKOTEpEHTHOE M3ITydeHHE C HIMPHHOMN CIEKTpaib-
HOW TMHUM MeHee | HM HOIy4eHO ¢ IOMOIIBI0 TeIMHHEOHOBOTO Jla3epa.

VICTOYHHKOM HHU3KOKOT€PEHTHOTO HM3ITyYeHHs CIyXHJa JaMIa Hakalu-
BaHUS C CHUCTEMOW CBETO(MIBTPOB, BBIPE3AIOIINX CICKTPATBHYIO ITTOJIOCY
mupruHoit 5080 HM ¢ MakCUMyMOM Ha JJIMHE BOJIHBI T'€HEpalUH ja3epa
(633 uM). YcTaHOBIICHO, YTO Ja3epHOE 00nydYeHre B TeueHue 20 ¢ CHU3MIO
MmopakeHUe 00K KaK THUIIBIO, TaK W 3arapoM. [Ipudem B Oouiblneid creme-
HH 3TO IIPOSIBUIIOCH Ha (PU3HUOJIOTHUECKOM HapyIIEeHUH — 3arape.

Uepes 190 mHeit xpaHeHHs 3Ta MAaTOJOTHS BCTpedaiach B 3 pasa pexe,
4YeM Cpeau HeoOJydeHHBIX IUTONOB. KOTepeHTHOCTh CBeTa SBISETCA BaXK-
HBIM TIapaMeTpoM pabodero opraHa oOOPYZOBAaHUS Ja3epHBIX arpOTEXHO-
soruit. J{nst nocTrkeHWs] HanOOBIIero OMOJIorHIecKoro 3 ¢ekra mupuHa
CIIEKTPIBHON JIMHUM HE JNOJDKHA mpeBocxonuTh 2030 HM. DTO ycloBue
SIBJISIETCST HEOOXOMMBIM TIpH 00pabOTKe HE TOJBKO IJIOJIOB, HO M JPYTUX
pacTUTENBHBIX OPraHW3MOB, YTO IIO3BOJISIET OTHOCHUTH NMPOLECCH 00Iyye-
HUSI BBICOKOKOTEPEHTHBIM, B YAaCTHOCTH JIa3€pPHBIM, CBETOM K KaTeropuu
HAHOTEXHOJIOTHUH.

3akJoueHne. AHaIM3 pa3padOTaHHBIX HAHOTEXHOJIOIMYECKUX IIPOLec-
COB M HAaHOMAaTepHaJIOB [T0KA3aJ, YTO OCHOBHBIMH O0JIACTSIMU UX TPUMEHE-
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HHUS B PaCTEHHEBOJCTBE SBIIACTCS NPHUMEHEHHE HaHOIPENapaToB, COBMe-
IIEHHBIX ¢ OaKTepHOPONOIICHHOM, KOTOpoe o0ecleYrBaeT IOBBIILICHUE
YCTOIYMBOCTH K HEOJIarONPHATHBIM IIOTOIHBIM YCJIOBHSM H YBEIUYCHHUE
yposxaitHocTH (B cpemHeM B 1,5-2 pa3za) mouTH BCEX IPOIOBOIHCTBEHHBIX
(kapTodenp, 3epHOBBIC, OBOIIHBIC, IUIOJOBO-ATO/HBIE) W TEXHUYECKHX
(XJIOTIOK, JIeH) KyJbTyp. HaHOTexHOIOrMM NMpPUMEHSIOTCS IMpU mociey6o-
pouHOi 00paboTKe MOJCONHEYHHKA, Tabaka U KapTodes, XpaHeHHH! 00K
B PEryJUpyeMBIX Cpe/iaX, 030HUPOBAHUH BO3IYIIHON CPEJIBI.

VYuuteiBas 0c00yI0 Ba)KHOCTh HAHOTEXHOJIOTUUECKUX HCCIICAOBAHUM, NX
BIMSHHE HA PAa3BUTHE HACTOSIIEr0 M OyIyIIero CeabCKOTO XO3SIHCTBa,
HE0OXOMMO YBEIHYNUTH 00BbEMBl HHBECTULIMI B IPUOPUTETHBIC HAINpaBIIe-
HUS MOJICPHU3ALUH CETbCKOXO03sHCTBEHHOTO IIPOU3BOACTBA.
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BJIUAHUE NNPEAINECTBEHHUKA U IPUEMOB OBPABOTKH
MOYBbI HA 3APA’KEHHOCTH CEMSIH O3UMOM NIIEHUIIBI
N NX TOCEBHBIE KAYECTBA

Onmunuos II. JI., maructpant

Hayunwuii pyxosooumens — Kozomoko JI. I., kano. c.-x. nayk, doyenm
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO3STMCTBEHHAS aKaIEMUSD»,
r. ['opku, benapyco

O3znMas MIIeHWIa MPUHAMISKUT K YHCIy HanOoiee IEeHHBIX MpPoao-
BOJIbCTBEHHBIX 3€pHOBBIX KyJIbTyp B PecnyOmuke bemapych. [Tnanupyemast
IUTOINAb MOCEBA O3UMOW MIICHUIBI 0] yposxkai 2016 rona B Pecniyonuke
Benapyco cocraBmia 550-560 Thic. rekrapos [1].

VYBenuueHuo Mpou3BOJICTBA 3€pHA O3MMOMW MILEHMIIHI B HAIIEH CTpaHe
npuaaeTcs OOJBIIOEC 3HAYCHUE, OJTHAKO B YCIOBUSX MHTCHCH(DHKAIINU TEX-
HOJIOTUH BO3/EJBIBAHUSI 3€PHOBBIX KYJIbTYP BO3POCIO OTPULATEIHLHOE BIIH-
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ssHue Oose3neil. OHU YacTO CTAHOBSITCS NMPUYMHON 3HAYUTEIBHBIX TOTEPb
yposxast, nocrurarouiux 30 % u 6onee [2].

ITouyBa mpencraBisier coOOH €CTECTBEHHYIO Cpely AJsl HOPMalbHOTO
Pa3BUTHS Pa3IMYHBIX OPTaHU3MOB M MO3TOMY OOMJIBHO HAacelieHa pa3Ho00-
Pa3HBIMU MHKPOOPTaHU3MaMHU.

B Hell Ha pacTHUTENBHBIX OCTATKAaX MEPE3UMOBBIBAIOT U COXPAHSIIOTCS
HEKOTOPOE BpeMsi BO30YAUTEIH MHOTUX 0O0JIe3HEH CelbCKOX03SHCTBEHHBIX
pacteHuii, Hanpumep Bo30yauTeaH hy3apruo3a U KOPHEBBIX THUJICH 371aKOB.

CocraB OYBEHHBIX MHUKPOOPIaHU3MOB, B TOM 4YHUCiIe BO30OyauTenei 6o-
JIe3HEeH, HE OCTAETCS MOCTOSIHHBIM, a MOBEPIKEH U3MEHEHHUIO I10]] BIHSHU-
eM 00paboTKM MOYBHI. B 3aBUCHMOCTH OT criocoba 00paboTKH TOYBKI, CPO-
KOB M TNTyOMHBI BCHALIKH H3MEHSIOTCS ee (pM3MYECKHUE CBOMCTBA M CTPYK-
Typa, MEHSIETCS BIQKHOCTh M TEMIIEpaTypa. DTO BIMSET Ha YCIOBUS CYIile-
CTBOBaHMUS BO30yauTesell Oosie3Hel, OorpaHnuMBas WK JIMKBUAUPYS 3apa3-
HOE HAYaJI0 HEKOTOPHIX MATOTCHHBIX OPTaHU3MOB.

HemanoBakHylo poiib B CHIDKCHHH HWH(EKIHOHHOTO (OoHA Hrpaer
npeAuecTByomas Kyiprypa. [IpaBuiibHOEe udepesoBaHHe KYJIbTYp IIPUBO-
JIUT K 3HAYUTEIHHOMY CHIDKCHHUIO 3araca 3UMYHOMeH HMH(EKIUH MHOTUX
OoJie3Hel, B TOM 4Yuciie BO30ynuTeIeld TEMHO-0Yporo reJbMHUHTOCIIOPHO3a
u dysapuosa [3].

B kadecTBe OJarompuATHOrO MNPEANICCTBCHHUKA BBICTYHAl O3MMBII
parc, HeOJarompHATHBIM MPEIIICCTBCHHUKOM SIBISUICS O3UMBIH SYMCHb.
bbuta npoBezieHa 00pabOTKa MOYBbI, TPAAUIMOHHAS U MUHMManbHast. Tpa-
JIUIIMOHHAss 00paboTKa MMOYBHI BKJIIOYana B cebs JIylieHue, 3s10JeByrO
BCIIALIy U MPEANOCEBHYIO KyJbTHBaIMI0. MUHUMalbHAs 00paboTka cocTo-
sijla U3 TUCKOBAHUS M TPEIIOCEBHON KYJIbTHBALINH.

Cemena mepeq; MoceBoM ObLIM 00paboTaHbl CMeChio MpernapaTtoB KuHTO
Ayo, 2,5 n/t + Unmyp IMepdopm, 0,5 51/1. Takxke npoBoauancs o0paboTKu
B mepuon Bereranuu ¢pyarunugamu Abdakyc, 1,5 n/ra (BBCH 37) u Ocu-
puc, 1,5 n/ra (BBCH 62).

Ilo pe3ynpTatam uccieNOBaHUM, OBLIM MMOJNYyYCHBI JAaHHBIC, MPEICTAB-
JicHHBIC B Ta0d. 1 1 2.
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Ta6nuna 1. Bausinue npeamecTBeHHHKA MPU TPAAHIHOHHON 00padoTKe MOYBBI
HA 32paKEHHOCTH CeMsIH H UX IOCEeBHbIE Ka4ecTBa

Bapuant omsita 3apaxeH- INoxka3zarens Dueprust JlaGoparopHast
(mpenmIecTBeH- HOCTB CEMSIH, pa3BUTUS HpOpacTaHus, BCXOXKecTb, %
HUIK) % GonesHu %
MPOPOCTKOB,
%
O3uMmblii parc 10 6 94 91
O3MMBIi TYMEHD 22 9,5 92 89

Kak BumHO u3 Tabm. 1, 3apaXeHHOCTh CEMSIH B BApUAHTE ¢ HEOJIaronpu-
SITHBIM TIPEAIIECTBEHHUKOM Ha 12 % BBIIE, 4eM B BapuaHTe, TIE MTOCEB
TIPOU3BOIUIICS TI0 OJIArONPUATHOMY MPEANISCCTBEHHUKY, U paBHsIach 22 %.

[Toxa3zaTens pa3BUTHA 00JE3HH MPOPOCTKOB B BapHaHTE C OIarompHsT-
HBIM TIPEANIECTBEHHUKOM HaXOIUTCA Ha ypoBHE 6 %, uto Ha 3,5 % HuUKe,
4YeM B BapHaHTE C HEOIAarONpHUATHBIM MPEAIIeCTBEHHUKOM.

IToceB 03uMO#i MIIEHHUIIBI TIOCIIE 03UMOTO SYMEHS CIIOCOOCTBOBaN OoJee
BBICOKOMY TIPOLICHTY 3apa)KCHHOCTU CEMSIH MO CPABHCHUIO C BAPHAHTOM,
rJie IpEeAIIeCTBYIONIEH KYyIbTypoil OblI O3UMBIH paric, B pe3yJibTaTe 4ero
HAOJIOaJIOCh CHUKCHUE MMOCEBHBIX KauyecTB CeMsH. Tak, B BapUaHTe C He-
OJArONPUATHBIM MPEAIICCTBCHHUKOM YHEPTHUs MPOpacTaHus U JabopaTop-
Hasl BCXOXeCTb paBHSUIUCH 92 % u 89 % COOTBETCTBEHHO, 4UTO Ha 2 % HU-
e, YeM BO BTOPOM BapHaHTE OIIBITA.

W3 pe3ynpTaToB, NMpEACTAaBICHHBIX B Tald. 2, clemyeT, 4To 3apakeH-
HOCTh CeMsTH Ha (poHEe HeOIaronpHusATHOTO MpeanIeCTBeHHIKA Oblia Ha 16 %
BBIIIIE, YeM B BapHaHTE, I7ie TTOCEB MPOM3BOAMICS IO O3MMOMY PaIicy, U COo-
craBuia 28 %. [Toka3arens pa3BUTHs OOJIE3HH ITPOPOCTKOB TaKkke OBLT Oojee
BBICOKHMM | paBHsUICS 16 % npotuB 7 % B BapHaHTE C O3UMBIM PAIiCOM.

Tab6nauna 2. Bausinue npealecTBeHHUKA IPH MHUHHMAILHOI 00padoTKe NOYBbI
HA 32paKEHHOCTh CeMsIH H UX IOCEeBHbIE Ka4ecTBa

Bapuant onsiTa 3apaxeH- IMoka3arens Dueprus JlaboparopHast
(mpenuIecTBeH- HOCTb CEMsIH, pa3BUTHSA HpOpacTaHHus, BCXOXECTb,
HUK) % GonesHu % %

[IPOPOCTKOB,
%
O3sumslii parc 12 7 90 90
O3uMBblii ’YMEHb 28 16 88 83
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DHeprus MpopacTaHusl ¥ JlabopaTopHasi BCXOKECTh B BapuaHTe ¢ Oaro-
MIPUSITHBIM TIPEIIIIECTBEHHUKOM HaxOoIwiInch Ha ypoBHe 90 %, B TO Bpems
KaKk B BapHaHTE C HEOJArONPHUSITHBIM MPEIIIECTBEHHUKOM 3TH [10KAa3aTeNn
ObuTH HIDKE W paBHIHCE 88 1 83 % COOTBETCTBEHHO.

Ha ocHOBaHMHM MpE/ACTABICHHBIX BbIIIE PE3YJIbTATOB MOXXHO CHEJIATh
BBIBOJI, YTO INPEANICCTBCHHHK W NpPaBWIbHAs 00pa0OTKa MOYBBI HIPAIOT
BaXHYIO POJIb B CHIDKCHUM WH(EKIMOHHOTO (poHa. Tak, 3apakeHHOCTH ce-
MsIH U TIOKa3aTeNb Pa3BUTHUs OOJIE3HU MPOPOCTKOB B OMBITAX, TNl IPUMCHSI-
Jach TPAJAMIUOHHAS 00pabOTKa MOYBHI, OBUIM HIKE MO CPAaBHCHHIO C pe-
3yJbTaTaMU, TJie MPUMEHSIACh MHHUMAaIIbHAs 00paboTKa MOYBKI, a MOKa3a-
TEJIM TIOCEBHBIX KaueCTB CEMsIH, HA000POT, HAXOAWIUCH Ha 0OJiee BBICOKOM
YpOBHE.
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HA 3APA’KEHHOCTD U X IIOCEBHBIE KAYECTBA
Onmunuos II. JI., maructpant

Hayunwuii pyxosooumens — Kozomuoko JI. I., kano. c.-x. Hayk, doyenm
YO «benopycckas rocyrapcTBeHHAs CEIECKOXO03SHCTBEHHAS aKaJeMUs»,
r. l'opku, Pecriyonika benapychb

Cenbckoe x03s1iicTBO benmapycu TpaaWIMOHHO HPOQPHIUPYIOIAS OT-
paciip HAIMOHAJIBHOW SKOHOMUKH. M3 oOmieil 3emenbHOM rwiomanu Pec-
ny6muku benapycs (207,6 ThiC. KMZ) CEeJIbCKOXO035UCTBEHHBIE 3€MJIM 3aHU-
maiot 9305,9 km? (44,9 %), u3 Hux mamms — 6174,9 kv’ (30 %). Ilpu unc-
JIEHHOCTH HaceJIeHHs cTpaHbl okosio 10 mutH. Ha aymry mpuxoautes 0,9 ra
3eMeJb CEeIbCKOXO3IUCTBEHHOTO Ha3HaYeHHA, B TOM udncie 0,6 ra mamrHd.
Takum oOpa3om, peciryOirKa BIIOJTHE 0OecIieueHa 3eMeIbHBIMU PECypcamMu
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U TIPH TIPaBIJIFHOM 3€MJICTIONIB30BAaHUH W MHTECHCHBHOM 3EMIICACIHH CIIO-
co0Ha 00€eCIEeYNTh MPOIOBOJILCTBEHHYIO HE3ABUCUMOCTD [1].

TpagnnnoHHO pacTEHHUEBOACTBO bemapycw OpHEeHTHPOBAJIOCH Ha IPO-
M3BOJICTBE 3€pHA, KOTOPOE B CBOIO O4Yepedb B 3HAYMTEIHHOIN Mepe IOIdH-
HEHO HYXXJaM >KHBOTHOBOJICTBA. 3CPHOBEIC U 3ePHOO0OOBBIC B CTPYKTYpE
noceBHbIX Iomaneit benapycu cocrasnstor 41,5 %. OcHOBY 3epHOBOTO
XO3HCTBA PECIyOIMKH COCTABISAIOT TAKUE KYJIBTYPHI, KaK SYMCHb, POXKb,
OBecC, MIICHUIA 03uMasi U spoBasi, 3aHuUMaromue 87 % oT Bcell miowmaau
MIOCEBOB 3€PHOBBIX.

s ynoBieTBopeHusl BHYTPEHHEH MOTPEOHOCTH CTPaHBI B 3€PHE IPO-
JTIOBOJIGCTBEHHOTO M (ypa’kHOTO HAa3HAYCHHS HEOOXOAWMO Ha YNy Hace-
JIEHUS TIPOU3BOIUTEL OKOJIO 1 TOHHBI, Wik 9—10 MJTH. TOHH B IIEJIOM IO pec-
myOnuke. Takoil ypoBeHb NPOHM3BOACTBA BO3MOXKEH Ha CYIIECTBYIOIIHX
MOCEeBHBIX TuIomaasax (2307 ThIC. Ta) MPU cpenHer YpOKaMHOCTH 3ePHOBBIX
35-40 w/ra [2].

[Mmenuta sBIsIeTCS OHON M3 Hamboee MPOAYKTHBHBIX M IICHHBIX 3€p-
HOBBIX KYJIBTYP, 36PHO KOTOPOH HCIONB3YEeTCs UIS MPOJOBOJECTBECHHBIX
ueneit. Kpome storo, oHa sBisieTCs BHICOKOJOXOAHON KyJIbTYpOH. DKOHO-
Mudeckas 3¢dekTuBHOCTh (PEHTA0EIBHOCTD) €€ BBIPAIMBAHUS JAXKE NPU
ypoxaiHocTh 35 1/ra n cojep)XaHMU CBHIPOil KICHKOBHHBI B 3epHe Oosee
23 % cocrasiser 70—75 %, a npu 60 1/ra — 218 %. Ecnu xe cOop 3epHa ¢
rektapa gocturaer 70-90 1, comepikaHue KieWkoBuUHBI — Oonee 28 %, TO
penTabenpHOCTE npeBbimaeT 300 % [3].

[IpoTpaBimBaHue CEMSH — CTICIIHATBHBIN CIIOCO0 IPUMEHEHUS Ipenapa-
TOB JUTsl 00€3BPEKUBAHUS CEMSH OT BO30yauTENIel TPUOHBIX U OaKTepHalb-
HBIX O0JIe3HEH, KOTOPBIE PacTIpPOCTPAHSIOTCS Yepe3 ceMeHa W mouBy. IIpo-
TpaBIUBaHUE OCYMIECTBIIOT CIENHATbHBIMHA (YHTHIUIHBIME TpenapaTa-
MH, KOTOpPBIC Ha3bIBAIOT MPOTPABHUTEIIMU. [IpOTpaBIMBaHUE MOCEBHOIO
MaTepuaa sBIsIeTCs 00513aTeIIbHBIM TEXHOJOTHYECKUM MEPOTIPUITUEM TIPH
BBIPAIIMBAHUH CEIIbCKOXO3SMCTBEHHBIX KYIbTYyp. IIpoTpaBinMBaHNE COBpE-
MCHHBIMH TpernapaTaMu MO3BOJIsIeT 00€33apa3suTh CeMEHAa M I0CATOYHBIN
MaTepuall OT BHCIIHEH W BHYTPCHHEW WH(EKIMH, 3alIUTUTh €ro U IPO-
POCTKH OT MOpaXXCHUs BO30YIUTEIsIMH OO0JIC3HEH, HAXOISIIUMUCS B TIOYBE,
a TakKe ocabuTh HETaTUBHOE BO3JCHCTBHE TPaBMUPOBAHUS CEMSH OJaro-
Japs aKTHUBHU3ALMU €T0 3aIIWTHBIX CBOWCTB U IPEIOTBPATHTH Pa3BHUTHE Ma-
ToreHos [4].
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PesynbTaThl BIMSHUS IPOTPABHUTENICH HA 3apa)KEHHOCTh U IIOCEBHBIC Ka-
YEeCTBa CEMSIH MPEICTaBIeHBI B Ta0. 1.

IMoxa3zarenn 3apPaKEHHOCTH U NMMOCEBHBIX Ka4YeCTB CeMSAH, B 3ABUCUMOCTH
OT MPUMEHAEMOI'0 NPOTPABUTE/ISA

Bapuanr 3apakeHHOCTh Tokasarens DHeprust JlaGoparopuas
OITBITa CeMSIH, pas3BUTHS MPOPACTaHHS, BCXOXKECTh,
% 6one3Hu mpo- % %
POCTKOB, %

KonTpons 26 95 88 81
Bapwuron, 1,5 1/t 20 8 90 87
Cucruga,
0.75 1/t 10 3 94 95
Kunro yo, 2,5 18 8 93 9
/T
Kunto yo,
2,5 n/T+UHmyp 10 6 94 91
Hepdopm,
0,5 /T

HCPs 1,6 18

IIpenmecTBeHHUKOM SIBJISIJICS O3UMBIN paric. [IpoBonunace TpaauMoH-
Hast 06paboTka mouBbl. Taxke MPOBOAMIIHCH 1Be (hOHOBBIE 00paboTKH (HyH-
rununamu Abdakyce, 1,5 ii/ra (BBCH 37) + Ocupuc, 1,5 n/ra (BBCH 62).

CxeMa orbITa:
1. Konrpous.

2. bapuros, 1,5 n/t.

3. Cuctusa, 0,75 n/T.

4. Kunto Jlyo, 2,5 n/t.

5. Kunro [yo, 2,5 n/t + Unmyp Ilepdopm, 0,5 n/t.

HanmMmeHpmmii mokazaTess 3apaXCHHOCTH CeMSH OB B BapHaHTaX C
npuMmenenne nporpasutenst Cucrusa, 0,75 /T u Kunrto Jlyo, 1,5 i/t + Un-
uryp [epdopm, 0,5 n/T u coctasmn 10 %, uto Ha 16 % HIKE IO CPaBHEHUIO
¢ KOHTPOJIBHBIM BapraHTOM. [Toka3arens pa3BUTHA 0OJE3HEH MTPOPOCTKOB B
9THX IBYX BapuaHTax 0pi1 3 % 1 6 % COOTBETCTBEHHO.

B BapmaHTax ombiTa ¢ MpUMEHEHUEM TIpoTpaButeneit bapuron, 1,5 m/T u
Kunro lyo, 2,5 1/t 3apa>keHHOCTb CEMSIH HaXOAWJIaCh NPUOJIN3UTENBEHO Ha
oaHOM ypoBHe u paBHsuiach 20 % u 18 % cooTBeTcTBEHHO, UTO Ha 6 % U
8 % Hwmxe, yueM B KoHTpoJe. [Tokasarens pa3BUTHS 00JIE3HU NPOPOCTKOB B

o0ounx BapuaHTax paBHsuics 8 %.
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OpHako PHEPTUs MPOpaCcTaHUs M JJAOOpaTopHask BCXOKECTh, B BapHAHTE
¢ nmpuMeHeHneM npotpasutenss Kunaro Jlyo, 2,5 i/t Opn Ha 3 % u 5 %
BBINIE, Y€M B BapuaHTe C MpOTpaButeneM baputoH, 1,5 JI/T, U cocTaBUIN
93 % 1 92 % COOTBETCTBEHHO.
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V]IK 632.95

METO/Ibl AHAJIM3A IIECTULIUIOB B TIPOAYKIIUU
Ipuxoabko O. A., Copoka O. H., cTyaeHTbI

Hayunwiii pykosooumens — Ceones K. B., kano. xum. nayx, ooyenm

YO «benopycckas Tocy1apcTBEHHAs CEITbCKOX03SMCTBEHHAS aKaIeMUs»,
r. 'opku, Pecrryonika benapychb

BBenenune. be3omacHOCTh TPOJOBOJIBCTBEHHOTO CHIPhSI M IHIIEBBIX
MIPOAYKTOB OILEHHUBAIOT IO KOJIMYECTBEHHOMY WJIM Ka4eCTBEHHOMY COMAEp-
JKAHWIO B HUX aHTHUITUTATENBHBIX BEUIECTB MUKPOOMOJIOTHIECKON, XIMHYe-
CKOW M OMOJOTHYecKoW Tpupobl. M3BeCTHO, YTO MHOTHE IMUIIEBBIC TPO-
IOYKTHI IMEIOT CIIOCOOHOCTh aKKyMYJIHPOBATh U3 OKPYKAOIMIEH Cpepl SKO-
JIOTHYECKH BPEIHBIEC BEIIECTBA — KOHTAMUHAHTHI — W KOHIIEHTPHUPOBATH UX
B OIIACHBIX KOJMYECTBAX.

Mectunmapt (anri. pestis — mapasutel, cide — yHHUTOXKATh) — IHPOKHI
TEepPMHUH 1J1s1 0003HAYCHHS BEUICCTB (MUKPOOPTaHI3MOB, BUPYCOB) U Tpera-
paToB, MPUMEHICMBIX I OOPHOBI C BPEAUTEIIAMU U OOJIC3HIMU PACTCHUIA,
COPHBIMH PAaCTEHUSIMH, BPEIUTEISIMH XpaHsIIEHcs: CeIbCKOX03IHCTBEHHOM
MIPOAYKITUH, a TaKOKe JUIA PEryIHPOBAaHUS POCTa PACTCHUH, IPeayOOpOTHO-
TO yJOaleHHs U TOACYIINBAHS JICTHEB [2].
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Oco0y10 OmacHOCTh BBI3BIBAET OJHOBPEMEHHOE HAJINYNE HECKOJBKHX
TIECTUITUIOB, YPOBEHb KOTOpbIX mpeBbimaet [1/IK. OHu pacnpocTpaHsroTCst
Ha OOJBIINE TPOCTPAHCTBA, BECbMa YAAJCHHBIE OT MECT MX NMPUMEHECHHS.
MHorue U3 HUX MOTYT COXPaHATBHCS B IMOYBAX JOCTATOYHO JOJITO (MEPHOT
nonypacnaga JJ/IT B Boge ouenuBaetcs B 10 neT, a 1y1s1 AMAIApUHA OH IIpe-
eimaet 20 ner) [3].

Ananu3 undopmanun. B HacTosmee BpeMs XUMUS U TEXHOJIOTHUS Tie-
CTHIIMJIOB — OJIHA M3 CaMBIX JHHAMHUYHBIX 00JacTell XO3SHCTBCHHOH Jesi-
TEJILHOCTHU yelsioBeka. [lecTniuapl npeacTaBisiioT co0oi OOJBLIYIO TPYIITY
XUMHUYECKHUX UM OMOJOTMUECKHX MPEenapaToB, UCTIOIb3YEMBbIX AJis1 OOpbOBI
C BpeAMTEISIMU U OONE3HSAMH PACTCHHWH, COPHBIMH PAaCTEHHSMH, BpPEIUTE-
JSIMH XPaHSIIEHCS CeNbCKOX03IHCTBCHHOW NMPOIYKIINH, OBITOBBIMU BpPEIH-
TEISIMH W BHEITHAMH Tapa3uTaMH KUBOTHBIX, & TAKXKE U PETYIUPOBAHUS
pocTa pacTeHHUH, IPeayOOPOTHOTO YIAICHUS U MOICYIIIMBAHUS JINCTHEB.

[ecTHMABI MOTYT MIPUCYTCTBOBATE B BO3AYXE, BOJE, TOYBE, PACTCHUSIX,
MUIIEBBIX U CENbCKOXO03SHCTBEHHBIX NPOAYKTaX, )KUBbIX Ooprannsmax [1]. B
pe3ynbrare 00pabOTKH MECTULMIAMHU BPEIUTEIM MOTYT HE TOJbKO HE YHU-
YTOXKAThCS, a, HAIPOTHB, IPUOOPETATh PE3UCTEHTHOCTh (YCTOIYMBOCTB) K
MPUMEHACMBIM IMTPOTUB HUX NMECTULHIAM.

Omnpenenennsie nectuiuasl, HanpuMep AT u pryThopranmndeckue co-
CAMHCHU, UMCIOT TCHACHIWIO HAKaIlJIMBATHCA B JKHMBBIX OpraHU3Max. B
HEKOTOPBIX ClIydasdX NECTUIHUAbI HE TOJBKO HaKaIllJIMBAIOTCA B OPraHu3MeE B
KOJIMYeCTBe OOINBIIEM, YeM B OKPYXKAIOMICH cpele, HO WX KOHIICHTPAIUs
BO3pacTacT Mo Mepe MPOIBIKCHUS 10 MUIICBEIM HETISIM.

B pe3ynbpraTte mpuMEHEHUS TIECTUIMIOB HEU30EKHO KaK OCTPOE, TaK U
OCOOCHHO IMUPOKO PACHPOCTPAHECHHOE XPOHUYECKOE OTPABICHHE IOICH.
[ecTruapl BBI3BIBAIOT PAaKOBBIC 3a00JICBaHMS, MPUBOAAT K BO3HUKHOBE-
HUIO YPOJACTB HOBOPOXIACHHBIX, BJIMAKOT HAa MMMYHHYIO U SHIOKPHUHHYIO
cuctemsl [4]. [IpuMeHeHNe TECTUIUIOB, TIPUHOCS HEKOTOPYIO JIOKAIHHYIO
1 KPaTKOBPEMEHHYIO BBITOJY, OKa3bIBAETCS HKOHOMHYECKH yOBITOYHBIM U
TOPOXKIIAeT OOJIBITIE POOIIEM, YeM pelleHHd. EMUHCTBEHHBIN, KTO TOTyYa-
€T YCTOMYMBYIO W 3HAYUTENBHYIO BHITOTY OT MECTHUIUIOB — XUMHUYECKHE
KOMIIaHWH, UX TTPOU3BOIAIIIHE.

Y4uTBIBasT BBICOKYK) TOKCHYHOCTh MECTHUIIMIOB, MOHUTOPHHT HE00XO-
JIUMO TPOBOJUTH CHEIM(PUICCKIMUA W OYCHb YyBCTBHUTCIILHBIMU aHAIUTH-
YECKUMHU METOJaMH, MO3BOJIAIOIIUMU OMPEAEINSATh OCTATKU MECTUIUIOB U
UX MCTa0OJUTOB Ha CIICIOBOM YpPOBHE. XpOMaTOrpaUu4ecKue METOJIbI
aHanmu3a 001a7ar0T 00Jiee BRICOKOH YYBCTBUTEIBHOCTBIO U TIO3BOJISIOT pa3-
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JIMYaTh POACTBEHHBIC COCIMHEHHS M WX METaOOIHTHI WM MPOILYKTHI THI-
pomuza. Ilpy momomm 3THX METOAOB aHAIM3a MOXKHO C BBICOKOM TOYHO-
CTBIO ONPENEIUTh OCTATOYHBIE KOJIMYECTBA MECTHIUAOB B HCCIEIYEMbIX
npobax. Pa3meneHune CIOXHBIX CMecell KOMIIOHEHTOB II03BOJISIET Ooiee
OBbICTPO M TOYHO OINPEJEIUTh HAINYNE TEX WM MHBIX MECTUIHAOB. MeTon
MPUMEHSETCS] AJIsl ONpeIeNieHHs IIMPOKOT0 Kpyra COSAMHEHUH B BO3IyXeE,
pa3IMYHBIX BOJaX, II0YBE, PACTUTEILHOM MaTepuaie u MPOIyKTaxX MUTAHHs
[1].

Omnpenenenne conepxxkanus JAT u IXUT B npoaykrax muranus (pbio-
Had, MsACHas MpOAYKIUA, KOJ'I6aCHble n3acng M 1namTeTbl, MOJIOKO M MO-
JIOYHAs! MPOJYKTHI, OBOIIHU, (PPYKTHI, SITOJBI) MOXKHO IPOBOJUTH HA MUKPO-
KOJIOHOYHOM JKHJIKOCTHOM Xxpomatorpade «Mmumxpom-4» 1o MeToaude-
CKUM YyKa3aHUSM Al HACHTH(UKAIWUU XJIOPOPTaHWYECKHX TNECTUIUIOB B
MPOXYKTaX MUTAHUS METOJIOM aJCOPONMOHHON BBICOKO3((EKTHBHON KU~
KOCTHOH XpomaTorpadum.

OmnperneneHue colepKaHUs NEPMETPUHA B PACTUTENBHON NPORYKIIHU
(apOys3bl, IOBIHM, TOMATHI, MEPIbI, OTYpLBl, SOITOKH) MOXHO IPOBECTH Ha
npudope xpomarorpad «Kpucramn 2000M» ¢ 33/] (neTekTop 37IeKTpOHHO-
To 3aXBaTa) M0 METOANYCCKUM YKa3aHUAM IUIA ONPCACIICHUA COACPIKaHUA
CHHTETHUYECKUX NMHPETPOUAOB B PACTUTENHHOM Martepuane (oBouIH, ppyk-
THI, 3eJICHAs Macca) METOIOM T'a303KHAKOCTHOM Xxpomarorpaduu [4].

TexHosorn4yeckne crocoObl CHIKEHNS! OCTATOYHBIX KOJIMYECTB IECTH-
IUI0B B MHIIEBOI MPOAyKIMHU pazHooOpa3Hel. Ha sddexTnBHOCTE CHIXKE-
HUS ocTaTOYHBIX KomdecTB (OK) mecTuIumoB BIHSET XapakTep pacupese-
JICHUSI MX B Pa3HBIX 9aCTAX pacTeHuil. I3BECTHO, YTO OCHOBHOE KOJIMYECTBO
¢docdopopranmueckux (POII) u xnopopranmdecknx nectununoB (XOIT)
KOHLEHTPUPYETCS. B KOXKYpEe IIOZOB M OBOLICH WIM Ha €€ IIOBEPXHOCTH,
NPaKTHYECKH HE NpPOHHWKas BHYTpH Iuiofa. CrenoBarenbHO, HadalbHBIM
9TaNoM NPOMBIIUIEHHOH U KyJIMHApHOH mepepaboTku (QpyKTOB, OBOIIEH 1
SATOA SBISIETCS MX MOiiKa. OHa MOXKET OCYILECTBIATHCS BOAOH, pacTBOpaMH
IIeI04eH, ITOBEpXHOCTHO-aKTUBHBIMH BelecTBaMu. OHAKO MOHKa Malo-
3¢ eKTUBHA, KOTJa MHUIIEBOE ChIPhE COAEPXKUT NpenapaTsl WIN BEIIECTBa,
oOnamaromue TUMO(GHUIBHBIMI CBOHCTBAMHU, KOTOPBIE ITPOYHO CBS3BIBAIOTCS
C BOCKaMM KyTHKYJIbL. [Ipon3BosiHbIE KapOaMHHOBOM M THOKapOaMHUHOBON
KHCJIOT, OJIOBOOPTAHWYECKHE COEAWHEHUS B IIPOTHBOIOJIOXKHOCTH ITOMY
JIOCTATOYHO XOPOIIO CMBIBAIOTCA BOMOW. D(PQPEKTUBHOCTh MOWKM 3HAUYH-
TCJIBHO TMOBBIIIACTCA MPHU UCIIOJIB30BAHUN CaJ'I(I)eTOK, a TaKKE Pa3JINYHBIX
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MOIOIIUX CPENCTB, YAAISIOMINX KAPHI U BOCKH (JIETEPTEHTHI, KayCTHIeCKas
conma, cruptel). COOTHOIIEHHE MEXIy OOBEMaMH MPOAYKTa M MOIOIIEH
JKMIKOCTBIO TOJDKHO OBITH HE MeHee 1:5.

Bonee apdexTuBHBIM criocobom cHmkeHUs OK MeCTUIHIOB B TUIIEBHIX
MIPOYKTaxX SIBJSIETCSI OYMCTKA OT Hapy>KHbIX yacTeil pacteHuil. Hanpumep,
IIPU yJaJICHUH KOXKYPBI Y IUTPYCOBBIX, SI0JIOK, Py, OaHAaHOB, IEPCUKOB U
T. I. JIOCTHTaeTCsl UX MaKcuMmalibHoe ocBoOokaeHue or OK mectuimmos
(90-100 %). HoctaTouHo Beicokux cremeHeil cHmxeHus OK MoxHO 10-
CTHYb IIPU OYUCTKE KapTOdeJsi, OTypLIOB U TOMATOB, NP YAAJICHUU HAPYXK-
HBIX JINCTHEB Y KAIyCTHI U JIUCTOBBIX oBolel [1, 4].

OcBoboxaenne mpoaykToB nutaHus oT OK mecTHnHIoB MPOUCXOTUT
TIPH UCTIONF30BaHUH TPAJAUIIMOHHBIX TEXHOJOTHHA MX TepepabOoTKH U KyJITH-
HapHOW 00pabOTKH, TAKMX KaK BapkKa, jKapeHHe, MeUeHHe, KOHCePBUPOBa-
HUE, U3TOTOBJICHHE BapeHbs, [PkeMa, MapMeIaaa u T. 1.

[Ipu mepepaboTke 3epHOBBHIX KynbTyp OK mecTHIMIoB HepaBHOMEPHO
pacrpeneNnsoTcss B pa3InIHbIX (Qpaknusax nomona. Hambompimme kommde-
CTBa 3arpsi3HUTENEH 00HAPYKUBAIOTCS OOBIYHO B OTPYOsX, HAUMEHbBIINE —
B MYKE TOHKOTO TIOMOJI.

Cropocth aectpykiun OK mecTunugoB B XpaHSIIIUXCS MPOIYKTaxX 3a-
BUCUT OT YCJIOBUH. TeMIeparypHble NapameTpsl, BIaKHOCTb CPEIbl, IIPO-
JOJDKUTCIIBHOCTh XPaHCHHUSA MOT'YT B 3HAYHUTEJILHON MEpPE BapbUpPOBaTh B
3aBUCUMOCTH OT BUJA NPOJYKTa, €ro Ha3HAa4eHUs U Apyrux yciaosui. Ilpu
Hu3kux TeMneparypax (Munyc 18-23 °C) cumkenue OK 00b4HO ObiBaeT
HE3HAYNTENFHBIM JaXKe B T€X CIy4asX, KOT/Ia JNTNTeITFHOCTh XPaHEHHS Tpe-
Bblmaet 2 roga. C MOBBIIICHHEM TEMIIEPATyphl CTENEHb NECTPYKINU yBe-
mmamBaercs. [Ipu 2-10 °C OK ¢encynbpoTHOHA CHUKATKCH B KOPHEILIO-
max Ha 52-92 %. C yBenuueHHEM UIMTEIBHOCTH XPaHEHUS IECTPYKIHA
nectunuaoB noseimaercs. Tak, OK mapatrona B keTdyne ObUIM CTaOMIIBHBI
Ha NMPOTSKEHUU 4 MecsAleB, a uepe3 6 — cHxkanuch Ha 93 %.

B OBITOBBIX YCIIOBHSIX MOWKa Iepej 3akiaJkod Ha XpaHEHHE MOXKET
CHocoOCTBOBaTh OoJiee OBICTPOMY CHMKEHMIO YPOBHSI OCTaTOYHBIX KOJIH-
4yecTB necTHuIoB. [Ipn XpaHeHHH HEMBITBIX TOMATOB B Te4eHHEe 3—6 JTHel
paspymanocsk 30 % Ootpana, a B MBITBIX oBoIIax — 93 %. OmgHako WHOTAA
3a CYeT IMOTepH BIard XpaHSAMIUXCS MPOAyKToB ypoBeHb OK MOXeET HOBHI-
IIaThCS.

OcTatouHOE coepKaHUe MECTUINIOB B MSCHBIX M MOJIOYHBIX TPOJTyK-
TaX MOKHO CHHU3WTh IYTEM HX TepMuueckoir oopadbotku. Hambomnee 3 dek-
TUBHBIM B 3TOM OTHOIIICHUH SABISIETCS OTBapHUBaHUe Msica B Boje. [Ipu sTom
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HEO0OXO0IMMO TTOMHUTH O BO3MOXKHOCTH Tepexona OK mecTurnumaoB B Oyb-
OH, a TAaKXKEe UMETh B BHIY, YTO HEKOTOPHIE TIECTUIMIBI MOTYT B IIpoIecce
BapKH TpaHCHOPMUPOBATHCS ¢ 00pa3oBaHUEM 0OJiee TOKCHYHBIX COCIUHE-
HUH.

3amuTa 4ejoBeKa OT BPEIHOTO BO3AEHCTBUS MECTHIUIOB 3(PPEKTUBHO
obecrieunBaeTcst 0appbepoOM rMTHEHUYECKUX HOPMATHBOB M PErJIaMEHTOB, HO
B pe3yJbTaTe MX HECOOJIOJEHNSI MOTYT BO3HHKATh OCTPhIE U XPOHHYECKHE
OTpaBJICHUs U APYTHe HapyLICHUs 310pOBbs [2].

B LCJIOM MOKHO CA€JaTh CIACAYIOMINE BbIBOIbI:

1. TlecTunuapl HaKaIMBAIOTCA B OOBEKTaX OKPYKAIOWIEH Cpelbl, 3a-
TPS3HSIOT IPOIOBOIBCTBEHHOE CHIPHE M MIPOAYKTHI TUTAHUS, IPEIICTABISIIOT
OTIaCHOCTH JUIS 3I0POBBS YETIOBEKA.

2. Metoasl xpoMaTorpadui O3BOJLIIOT ¢ BEICOKOW TOYHOCTBIO OTIpeie-
JUTH OCTATOYHBIC KOJIMICCTBA TIECTUIIHIOB.
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®Y3APHUO3bI O3UMBbIX 3EPHOBBIX KYJIBTYP

N HAIIPABJIEHUSI MEP BOPbBbI C HUMHA

IIbiaTHKOBA B. A., cTyzneHT

Hayunwiii pykosooumens — Kocomoko JI. I., kano. c.-x. nayx, ooyenm
YO «Bbenopycckasi rocyAapCTBEHHAsE CEIbCKOXO03IHCTBCHHAS aKaZIEMHUS,
r. 'opku, Pecniy6nuka bemapychb

Brenenne. 3epHOBBIE KyJIbTypbl — OCHOBHOW MCTOYHHMK IPOU3BOJICTBA
HanOosee BayKHBIX IPOJIYKTOB MUTAHMS IS JIIOAEH, a TaKKe KOHIEHTPUPO-
BaHHBIX M TPYOBIX KOPMOB AJISI )KHBOTHBIX. 3€PHO BO MHOTHX CIydasx Hc-
MOJNB3YIOT KaK CBIPHE AJSI MPOMBIIIIEHHOCTH. [loaToMy mpobieme yBenn-
YEeHUs MIPOM3BOJCTBA 3€PHA yJENsIeTCsl NEPBOCTENIEHHOE 3HadeHue. B mo-
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BBIIICHUH YPO’KaHHOCTH 3€PHOBBIX KyJbTYp Ba)KHOE MECTO MPHHAAICKHUT
6oprbe ¢ 0oNe3HAMH, KOTOPBIE HEPEIKO MPUBOIAT K 3HAYUTEIHLHOMY CHH-
KEHHUI0 cOopa 3epHa M YXYALICHHIO €ro KadecTBa, a MHOTAA M K Trudenn
MIOCEBOB.

Heab padoTbl — W3yINTh OMOIKOJOTHIECKUE OCOOCHHOCTH M AMArHO-
CTHYECKHE NPU3HAKU HanOosiee BPEAHBIX (y3apruo30B HAa O3UMOM MIIEHHIIE
U ONpEeNeNIUTh HallpaBiieHne Mep OOpbOBI ¢ HUMHU.

Anamu3 unpopmammu. @yzapuos Koioca nueHuysi. Bo3doyaurens —
HecoBepineHHbIe rpuObl poaa Fusarium Link, mopsiaka Hyphomycetales, Ho
qaie F. avenaceum Saccardo. K MoMeHTY co3peBaHuMs MIICHUAIBI MTATOTSHBI
00pa3yroT TpHOHHMIY ¥ KOHHIMAJIBHOE CIIOPOHOIICHUE B BUJIE KPACHOBATHIX
MOJyIIeYeK HE TOJBKO Ha KOJIOCE M 3€PHE, HO M Ha BIIArajvINax JHCTHEB,
y3JIaX M M3penka y ocHoBaHus cTeOis. Ha G0IbHBIX KOJIOCHIX CHAa4ama Imo-
SIBISIETCST OJIETHO-PO30BBIM OTTEHOK. 3aTeM Ha YellyiKax KOJIOCKOB (op-
MUPYIOTCS OJI€THO-PO30BbIEC, OPAHXEBO-KPACHBIC WIIM KPACHOBAaThbIE ITOXY-
IIEYKH, KOTOPBIE IOCTENEHHO CIMBAIOTCA M 00pa3yloT HAIET, YacTO HaKarl-
JUBAIOIIUIICS HA BEPXYIIKE KOJOCAa U HEPEIKO PacloJaraiouiuiica mo Bcer
MOBEPXHOCTH Kousioca. VHOT/a KpacHOBaThle MOAYyHIEYKH 0Opa3yroTcs Ha
3epHe. KoHmauampHOE CIOPOHOLICHHME PBIXJIOE, HEPEAKO OdYepueHHOE,
6J1eTHO-PO30BOTO MIIM KPaCHOBAaTO-OPAHXKEBOTO IIBETa, 4acTo ¢ Ooiee sip-
Kol kaiiMoif moxaymieuek. KoHuanu BepeTeHOOOpa3HbIe MIN CEPIIOBUAHBIE,
¢ 3-5, pexe ¢ 1-2 wnu 6-9 neperoposkamu, 6eclBETHBIE, a B Macce po30-
BbIe, pasmepom 41-80x4—6 mrm. ['pud mMoxkeT 0Opa30BHIBATE CyMYATYIO
craguio, U Torga ero HaspBaroT Giberellasaubinetii Saccardo u otHOCAT K
nopsiaky Hypocreales. Pacnipoctpansiercst rpu0 KOHUIUSIMH U CYMKOCIIO-
pamu, KOTOpbIE pa3HOCSTCS JOXKIEM, HACEKOMBIMU M BETPOM.

I'pubsl poxa Fusarium o61anarT canpodUTHEIMU CBOMCTBAMH U MOTYT
pa3BUBaThCS Ha BIAXKHOM 3€pHE BO BpeMs €ro 3UMHEro xpaHeHws. I[lpu
ATOM B pe3yJIbTaTe 00pa30BaHus OOMILHON TPUOHHUIIBI 36PHO CKIICHBACTCS B
IUIOTHBIE KOMBs. [Ipu mpopactaHun 3epHa TpHOHMIIA MOXKET MPOHHUKATH B
cTebens U pa3BUBATHCSA B HEM, OJJHAKO BHE MPOBOJIAIICH cucTeMbl. Dy3apu-
03 KOJIOCA MIIEHHUIBI MOXKET 3HAYNTEIBHO CHIKATh KAUECTBO 3€PHA U MYKH.

YcunenHoe paszBuTHe (y3apHO3HOTO IMOPAKEHHS KoJoca HaOIogaeTcs
IIPY MOBBINIEHHOH BIIQXKHOCTH | Temrepatype Bo3ayx 28-30 °C, xots rpu-
661 MoryT npopactats u npu 3-8 °C. [Ipu cmiibHOM NOpaXeHHH 3epHO I10-
JIydaeTcsl LIYIUIBIM U TepPsIeT BCXOXKECTh. XJie0, BBINIECUYEHHBIH U3 MYKH, I10-
JIy4E€HHOH M3 MOpaXEHHOTO B CHIILHOHM CTEIeHH 3epHa, 00jagaeT ogypMma-
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HHUBAIOMIMM CBOICTBOM, ITO3TOMY IOPaKEHHE XJICOOB NMPHHATO HA3BIBATH
«IBSHBIN XT€0.

CHedxcnas, unu @pysapuosnas, niecenv nuienuysl. Bo3dyanurenem 60es-
Hu 4varre ObiBaeT Tpub Fusariumnivale Cesati, HO Hepenko Takke IPHOBI
F. Culmarum Saccardo u apyrue. Bece oHUM (hakyabTaTHBHBIC MAapasuThl C
BBIPOKCHHBIMH CanpoO(UTHBIMU cBoicTBaMU. OrpoMHOE KOJIMYECTBO HX
oOHTaeT B MOYBE HA OpraHMYECKUX ocTaTkax. Hayano pa3BuTHs TpHOHUIIBI
Ha O3MMBIX IOceBax HabIromaeTcs emié ¢ OCEHU U YCHIIMBAeTCs paHO Bec-
HOM, IIOCJIE TasiHUs CHEra.

[IposiBnsieTcst mocie tasHus cHera. Ha mUCTBsIX pacTeHuil oOpa3yroTcs
BOJITHHCTHIC TIATHA, HAa KOTOPBIX IPOSIBIISICTCS CHadana Oeyblid, a 3aTeM po-
30BBI MAYTHHHUCTHIH HEXHBIH Han€r. [lpm oOmisHOM ero oOpa3oBaHHU
JIMCThsI CKIeHBatOTCsl. [lopask€HHBIE TUCTBS TEPSIIOT 3€IEHYI0 OKpPAcKy, pas-
PYIIAIOTCA W MOJTHOCTHIO OTMHparoT. YacTo HaOIIONaeTCsi OTMHPAaHHUE JIHU-
CTOBBIX BIIATaJIMI M AaXe y31a KymeHus. CHeXHas IUIECEHb BBI3BIBACT
u3pexuBaHue moceBoB. F. nivale HaunHaer pasuBathes mpu 5 °C, Torna
Kak apyrue Buasl Fusarium mpu 15-16 °C, uem u 00BSICHSIETCS IPEUMYIIie-
CTBEHHOE PacCeJIEHUE MEPBOr0 B IOJbl ¢ XOJIOAHOM BecHOW. Pacmpoctpa-
HAIOTCS TPUOBI FUSArium KOHUAUSAMH, KOTOPBIE 0OPa3yIOTCs Ha TPUOHUIE B
BHJIIC MEJKHX po30Barsix moayinedek. Konumuu F. nivale BeperenooGpas-
HbIC, H30THYThIC, OeClBETHBIE, ¢ 1-3 meperopoakamu, pazmepom 14—25%3—
4 wmxMm. KpoMe KOHMAMAJBHOTrO cHopoHolueHus, F. nivale obpasyer Ha
TpUOHMIIE CyMYaTyl0 CTAAMIO B BHJE CKYyYCHHBIX MOBEPXHOCTHBIX IIapo-
BU/IHO-KOHUYECKUX KUPIHYHO-KpacHBIX mepurenneB. CyMKH MHOTOYMC-
JICHHBIC, TTOYTH OyJIaBOBUAHEIC, pazMepoM 50-60%8-10 mMkM, ¢ mapadmusa-
MH. CyMKOCIIOPBI B CYMKE PacIioaratoTcsi JByMs HeNPaBHIbHBIMU PsIJIaMH,
OHH BEpPETEHOOOpa3HbIe MM N30THYTHIE.

B cymuaroii cragum rpu6 HaseiBaetcs Calonectrianivalis Schaffnit u
orHOCHTCs K mopsiaky Hypocreales. Pa3eururo rpuba mpemsTcTByeT HU3Kasl
TEMIIepaTypa, HO >KU3HECHIOCOOHOCTh I'PHUOHHIBI M KOHUAMN COXpaHsAeTCs
naxe mpu temmeparype Hike —20 °C. B npupoaHbIX YCIOBUSAX TaKas HHU3-
Kas TeMIeparypa ObIBacT 3MMOH TOJIBKO MPU OTCYTCTBHH CHEKHOTO MTOKPO-
Ba.

I'yOurenbHoe neiicTBue (y3apno3HON CHEXHOW IUIECEHU OOBIYHO MPO-
SIBIISIETCSL MIPU OCJIa0JIeHNM PacTeHW, KOrja Ha HEeNpoMEP3LIYI0 3EeMII0
BBINIA/IA€T CHET, IPU W30BITOYHOM BJIQYKHOCTH TIOYBBI M CPABHUTEIBHO HU3-
KO TemIiepaType BeCHOH, IpH YacThIX OTTenelsix 3uMoil. OcoOeHHO CHITb-
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HOE TOpaXCHHE O3MMOH IIICHUIBI HAOIIOAAETCS B MOHIKEHHBIX MECTax.
[Ipu 3HAUUTENEHOM OTMUpPAHUH PACTEHUH WHOT/Ia IPUXOAUTCS MIPHOETATh K
TIepeceBy WM MOJICEBY SIPOBBIME KyJIbTypamu. [Ipu Oonee cmabom mopaxe-
HUH, €CITH BECHOW CBOEBPEMEHHO TPOBECHBI IMOJIKOPMKA a30THBIMHU YH00-
PEHHSAMH U OOpPOHOBaHHE MOCEBOB, PACTEHUS MPOJOIDKAIOT PACTH M NAIOT
BIIOJIHE YIOBJICTBOPUTEJIBHBIN YPOsKai.

Dysapuosnas Kopresas enunb. bone3Hb BHI3BIBAET KOMIUIEKC Iprba po-
na Fusarium. Y uHQUIMPOBAHHBIX CEMSH MOXKET Pa3BUBATHCS MOPAKEHHBIH
POCTOK MM KOPEIIOK, a HEpeAKO TaKHe CEMEHa He IpopacTarT. Y Mpo-
POCTKOB HaOJII01aeTCsl NOOYpEeHHe KOJIEONTHIIS, Y3i1a KyLeHUSs, IEpBUYHBIX
1 BTOPUYHBIX KOPHEH, SMUKOTHIIS, OCHOBaHHS TIEPBOTO y3JIa, 9TO 00yciaB-
JMBAET BBHINAJCHUE BCXOJIOB.

CriopoHoIIIeHNe — MaKpOKOHHUINH C TOJCTOH 000JI09KO0# 1 XOpoIIo 060-
3HAYCHHBIMH TIEPETOPOTKAMH.

Menkre ¥ ONHO- M IBYXKJICTOYHBIC KOHHAWH BCTPEYAIOTCS PEIKO.
MaxpoKOHHINH BEPETCHOBUIHBIC, BEPETCHOBUIHO-CEPIIOBUIHBIC, CEPIIO-
BUHBIE, JUIMNTHYECKHIE UM pexe MapaboInuecKu 30rHyThie. Pa3mepsl ¢
3 meperopoakamu — 18,0-44,0x3,7-8,5 mkm, ¢ 5 meperopoakamu — 23,0—
74,0x4,0-9,0 MkM.

He3zaBucumo ot reorpaduyeckoro MoOJOXKEHHUS TeMIEepaTypHBIA ONTH-
MyM JJIi OCHOBHOHM YacTu BUJOB cocTaBisul 25 °C. MuHMMaNbHas TeMIle-
paTtypa, Ipd KOTOPOH OTMEYEH MMILEIUAIbHBIA POCT BCEX H30JATOB, CO-
craisier 10°C.

[Ipu mopaxeHUM 3epHOBBIX KYJIBTYp BO3OYIUTEISIMH KOPHEBOH THIHIIH
HaOIroMaeTCs MOJaBICHIE HX POCTA, HEIPOIYKTHBHBIA PacxXoll SHIOCIEp-
Ma, TOBBINICHUE HHTEHCHUBHOCTH TPAHCIHPAIMH JHCTHEB U BOJOOTIAYH
KOJIOCA, COKpAIllEHNEe aCCUMMIIMPYIOIIEH TOBEPXHOCTH, OCIIabJIeHue HAKOII-
JIeHUs OMOMAacChl, CHIKEHHE 3aCyX0yCTOMYMBOCTH U YPOXKAMHOCTH.

3akiouenune. Mepsl 60ps0Obl. B mepByro odepens HEOOXOAMM BBHIOOD
ONTHUMAJIFHOTO TIPENIISCTBEHHUKA IO 03UMYI0 TmieHuiy. O0s3aTebHBIM
arpOTEXHUYECKUM MPHEMOM MPOTHB (y3apHO30B SBISIETCS COONIOJCHHE
ceBoo0OpOTa, TIOATOTOBKA IMOYBHI K ToceBy. B 6oprOe mpoTuB (y3apuosa
Koyioca OOJBIIOE 3HAYCHHWE MMEIOT CBOEBpEMEHHas yOopka, Mpocymrka u
OUHMCTKa 3€pHa, MPOTPaBIMBaHUE CEMEHHOro Marepuaya. [loBblmaer
YCTOHYMBOCTh PACTEHUH K 00JIE3HH BHECEHHE MHMHEpAIbHBIX YAOOpEeHUH B
cMecH C MHKpo3JeMeHTaMH. [loAroroBka CEeMEHHOro Marepuana Imepen
MOCEBOM (BBIOOP CEMSIH BBICOKOM PENpOayKINH, MPOTPABIMBAHHE CEMSH).
Jnst 53 pexkTUBHOM 3alIUTHI KCIIOIB3YIOT Clienyonne mporpaButeni: Kun-
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to YO, Nuamypllepdopm u ap. [ToceB 03umoii MIeHUIBI HEOOXOIUMO
pa3MeriaTh Ha BBICOKOILIOJOPOJIHBIX OKYJIbTYpEHHbIX mouBax. Ciemyer
n30erarth rnepeyBiIayKHEHHs HeBBIPOBHEHHBIX Y4aCTKOB.
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BJUSAHUE KOMILUIEKCHBIX YIOBPEHUI U PET'YJISITOPOB
POCTA HA YPOKAHHOCTH U KAYECTBO KOPMOBOT' O
I'OPOXA

PrikuxoBa U. C., ctyneHt

Hayunwuii pyxosooumens — Muwypa O. H., kano. c.-x. Hayk, doyeHm

YO «benopycckas rocy1apcTBEHHAS CETbCKOXO03SHCTBEHHAS aKaJeMUs»,
r. l'opxu, Peciybimka Benapych

Beenenune. B Hacrosiiiee Bpemsi TOpox SBISIETCSl OJHOM M3 Haubosee
pacIpocTpaHeHHBIX 3epHOO000BBIX KyJbTyp. LIeHHOCTh ropoxa 3akiroua-
eTcs B ero yHuBepcalbHOCTH. OH MOXKET HCIIONIb30BaThCS B IHIIEBOM,
KOPMOBOM, TEXHHYECKOM M arpoOTEeXHMYECKOM HampaBlieHHsX. B cemeHax
ropoxa B 3aBUCHMOCTH OT COpTa W IIOTOJHBIX YCJIOBHH conepxutcs 20—
30 % Oenka, 2-2,5 % xwupa, 55-65 % 0€3a30TUCTBIX SKCTPaKTHBHBIX Be-
miects, 4-5 % kimeryaTku [1, 2].

Ieabio uccaea0BaHMil SBISETCS M3YYEHHUE BIMSHHUSA NTPUMEHEHHS HO-
BBIX KOMIUICKCHBIX YZOOPEHWH JUIl JONOCEBHOI'O BHECEHHs, COYETaHUS
MHUHEPAIBHBIX YIOOpEHHH C PEryasTopoM pOCTa HKOCHIOM, MHOTOKOMIIO-
HEHTHBIMH yJOOpEHUsIMH A1 HEKOPHEBHIX noaxopMok (Kpucranon), kom-
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IUIEKCHBIMH TpenapataMH Ha OCHOBE MHKPOYJOOPEHHIl M peryisTopamu
pocta (MukpoCtum 60p) Ha YPOKaHHOCTH U KA9€CTBO TOPOXa.

Marepuaiabl 1 MeTOAMKA HccjefoBaHu. OIBITEI C TOPOXOM IPOBO-
JUIINCh Ha IEPHOBO-TIOJ30IHMCTON JIETKOCYTJIMHHCTON ITOYBE, Pa3BUBAIO-
IIeHCs Ha JIETKOM JIECCOBHHOM CYTJIMHKE, MTOJCTHIIAEMOM C TITyOHHBI OKO-
70 1 M MOpeHHBIM cyriMHKOM. [Io4yBa OMBITHOTO y4acTKa uMela ciIaboKuc-
Ay W OMM3KYI0 K HEHTpanpHOW peakiuio mouBeHHo# cpenst (5,51-6,1),
HH3KOE U cpefiHee comepkanue rymyca (1,21-1,70), moBblIeHHOE U BBICO-
KOE€ CoJIep)KaHKe MOABMKHOTO Gocdopa (225-291Mr/kr), cpenHee U MOBbI-
[IEHHOE — MOJBIKHOTO Kanusi (186—238 Mr/Kr), HH3KOE W CpejHee — I0-
neikHOM Meau (1,19-2,20) u Huskoe — numnka (2,90 mr/kr). [pemmecTeH-
HHKOM ropoxa ObLT OBec.

OO6mas wIomams IeaTHKd — 21 MZ, yaerHas — 16,5 M2, ITOBTOPHOCTH Ye-
TeIpexkpaTHas. Hopma BbIceBa ceMsiH — 1,5 MMIIIMOHA BCXOXHX CEMSH Ha
ra. Coprt 3a3epckuii ycaTbIil.

Jlo moceBa Topoxa UCTIOIB30BATH aMMO(OC, XIIOPUCTBIH KaIHA U MOYe-
BUHY, @ B 5 BapuaHTe OIlbITa HOBOE KOMILJIEKCHOE a30THO-(pocdopHo-
kanuitHoe (ADK) ynoOpenue s 3epHOO000BBIX KyIbTyp Mapku 6-21-32 ¢
0,16 % B 1 0,09 % Mo.

B ¢daze OyroHmzanmuu npoBOAMINCH HEKOPHEBBIE MOIKOPMKU OOpHOMN
KHUCJIOTON U Moaubaarom amMoHus B 103¢ 50 r 6opa u 40 r Mo. B ¢aze
OyTOHM3alMM MIPUMEHSIACh M HEKOPHEBasi MOJKOPMKa MUKPOYH0OpeHHEM
Ano6 B B no3e 0,33 5/ra m 06paboTKa OCEBOB PETYIATOPOM POCTA IKOCHIT
(75 mn/ra).

O06paboTKa OCEBOB ropoxa KOMIUICKCHEIM TpernapatoM MukpoCtum B
(comepxutr B 1 1 5 T azora, 150 r B, 0,6-8,0 MI/n ryMHHOBBIX BEIIECTB)
nmpousBoamiack B (haze Oyronmzanuu. [IpuMeHsIHCH IBe 00paOOTKH KOM-
iekcHbIM ynoopenueMm Kpucranon (Hunepnaunsr). IlepBas moakopmka B
(ha3y BeIOpackIBaHus YCOB MPOBOamiIack Kpucragonomom xentsiM (2 Kr/ra)
mapku 13-40-13, KOoTOpBIi coepkUT Hapsay ¢ a30ToM, (HochopoM H Kaju-
em 6op (0,025 %), meas (0,01 %), xenezo (0,07 %), maprauen (0,04 %),
mosmbaen (0,004 %), muuk (0,025 %). Bropas noakopmka KpucramoHom
ocobbiM Mmapku 18-18-18 + 3MgO (6op 0,025 %, mens 0,01 %, sxeneszo
0,07 %, mapranen 0,04 %, momubaen 0,004 %, muak 0,025 %) mpoBoIH-
Jach B 1o3e 2 Kr/ra B pa3y Hauana oOpazoBaHHS OOOOB.

OmnpeneneHne arpoXMMHIECKUX MTOKa3aTellel MOYBBl U MOKazaTelel Ka-
gyecTBa ypoxas nposoguiocsk cornacHo 'OCTam nu OCTam.
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

Pe3yabTaThl HcciaenoBaHMii U UX 00cy:KaeHue. MuHepalbHbIe YI00-
PEHHS CYIIECTBEHHO TOBHIIMIATH YPO)KalHHOCTh CEeMsIH ropoxa. BHecenne mo
noceBa N;oP40Kgo yBEMHUNBaIO YpOXKatHOCTh CEMSIH TI0 CPaBHEHUIO ¢ KOH-
TposieM B cpearem 3a 2014 u 2015 rr. Ha 12,8 m/ra. JIocTaTO9HO BBHICOKOM
Obl1a B TUX BapuaHTax M okymnaemoctb | kr NPK kr cemsH, kotopas co-
craBuia B cpeaHem 3a 2 roaa 11,5 u 9,3 kr. YBenuueHnue 103 MUHEPAIbHBIX
ymoopernuit 10 NzP75Kip crmocobcTBoBamo nampHEHIeMy MOBBIIICHUIO
YPOKANHOCTH CEMsIH TOpOXa, HO MPH 3TOM HECKOJIbKO CHHXKAJIach OKyIac-
Moctb 1 kr NPK kr cemsH (Tabnuna).

Bausinne MaKpo- 1 MUKPOY/100peHHii U pery/IsiTopoB PocTa Ha yposkaifHOCTh
M Ka4ecTBO ceMsiH ropoxa B 2014-2015 rr.

Vpoxaii- | [Ipubaeska |IIpudaska| OxymaeMocTh l\fggga Ceipoit
Bapuant HOCTb, | K KOHTpO- | K (hoHY, 1 xr NPK, coMsIH 0eoK,
n/ra o, 1/Ta n/ra KT CEMSIH - ’ %

1. Be3 ynobpenuii 16,4 190,7 22,3
2. N1oPaoKeo 29,2 12,8 11,5 205,8 23,0
3. N1gPs3Kes — pon 32,9 16,5 9,3 209,5 233
4. NaoP75Ki20 34,6 18,2 8,1 209,7 24,0
5. A®K ¢ B 1 Mo (3kB.
1o NPK ¢ 3 Bap.) 36,4 20,0 - 11,3 215,2 24,5
6. ®on + B u Mo 34,8 18,4 1,9 10,4 212,6 24,9
7. ®oH + Ano6 B 37,2 20,8 4,4 11,7 2115 24,2
8. ®ou + Kpucranon | 555 | 554 5,9 12,6 2134 | 245
(0cOOBI# + KeNThIN)
9. don + 3x0cHI 371 20,7 43 11,7 212,8 24,2
]130' ®ou + MukpoCTum | 64 | g5 40 116 2113 | 247
HCPgs 15 5,0 13

[Ipumenenne no mocea ADK ¢ B 1 Mo g 3epHOO000BEIX KyIBTYp IO
CPaBHEHHUIO C BapHaHTOM C SKBHBAJICHTHBIMHU J103aMH a30Ta, (docopa n
KaJns, BHECEHHBIX B (hopmMe aMMO]oca M XJIOPHUCTOTO Kaius, MOBBIIIATIO
YpO’KalfHOCTh ceMsiH ropoxa B cpegaem 3a 2014-2015 rr. Ha 3,5 wra.

CyIIecTBEHHO TIOBBIIIANACH YPOXKAHHOCTh CEMSH IPH IIOAKOPMKax
MHUKPO3JIEMEHTOM OOpOM NP HMCHOJIB30BAHUH JKHIKUX MHUKPOYIOOpeHHH
An06 B u MukpoCtuMm B. YpokaltHOCTh CEMSTH B 9THX BapHaHTax ONbBITA B
cpemrem 3a 2014-2015 rr. Bo3pacrana mo cpaBueHuro ¢ poHoM NigPesKgg
Ha 4,4 u 4,0 wra. Ilpu aByxkpaTHOil 00paboTKe MMOCEBOB ropoxa KOM-
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IUIEKCHBIM yoOpeHneM KprcTtamoH ypokaifHOCTh CeMSH 10 CpaBHEHHIO C
(OHOBBEIM BapuaHTOM BO3pocia Ha 5,9 1/ra. DdGheKTHBHBIM OBLTO M TIPH-
MEHEHHE PEeryIsiTopa pocTa 3KOCHIa, IMOJ BIMSHHEM KOTOPOTO YpoKaii-
HOCTh CEMsIH TOpOXa B CpPeJHEM 3a 2 ToJa BO3pocia 10 CpaBHEHHIO ¢ (o-
HOM N18P53K96 Ha 4,3 u/ra.

[IpumMeHeHne ynoOpeHUi MO CPABHEHUIO C HEYIOOPEHHBIM KOHTPOJIEM
crocoOcTBOBao yBenuueHuto Macchl 1000 cemsiH ropoxa. OmHaKo cyiie-
CTBCHHBIX Pa3JIMYHMii MEXKy BapUaHTaMU, TJ¢ TPUMCHSIINCH MUKPOYI00pe-
HUS U PETYIATOPHI pocTa, o Macce 1000 ceMsiH ropoxa He OTMEUEHO.

[IpuMeHeHre yIOOpPEHUI MOBBHIIIATIO CONEPIKAHKUE CHIPOTo Oeika B ce-
MeHax Tropoxa. HekopHeBas moakopMka OOpHBIMH W MOJHOICHOBBIMHU
ynoopeanssimu 1 MukpoCtum B mo cpaBrermio ¢ BapuaHTOM NigPs3Kgg
MIOBHIIIIANIA COZlepKaHue chiporo Oenka B ceMmeHax ropoxa Ha 1,4 u 1,6 %
COOTBETCTBEHHO.

3akuouenue. Hanbosee BrIcOKas yposkaifHOCTh B cpemHeMm 3a 2014—
2015 rr. cemsH ropoxa (36,4-38,8 w/ra) n okymaemocts 1 kr NPK kr cemsta
(11,3-12,6 xr) oTMeueHsl B BapuaHTax ¢ mpuMmeHeHueM Ano6 B, Mukpo-
Crum B, Kpucramnona, perymnsropa pocta 3xkocuna Ha ¢Gone NigPesKgs u
A®K ¢ B u Mo.

JIMTEPATYPA

1. Tapanyxo, B. I'. ['opox: 3nauenue, 6uonorus, TexHonorus: nocooue / B. I'. Tapany-
x0, C. C. Kamacun. — I'opku: BI'CXA, 2009. — 52 c.
2. 3epro6000BsIe KynbTypbl / J1. Ilnaap [u ap.]. — Munck: @Y Aundopm, 2000. — 264 c.

YJIK 631.8:633.358

JAUHAMUKA HAKOIIJIEHUSA BUOMACCHI

U MPOAYKTUBHOCTBb 'OPOXA B 3ABUCUMOCTHU

OT IPUMEHEHUS MAKPO- U MUKPOYJIOBPEHUI
PoixuxoBa U. C., ctyneHt

Hayunwuii pyxosooumens — Muwypa O. H., kano. c.-x. Hayk, doyenm
YO «besnopycckas rocyaapCTBEHHas! CEIIbCKOXO03SHCTBEHHAS aKaAeMHsI»,
r. ['opxu, Pecriybnmka Benapych

Beenenne. Bricoknii n KauecTBEHHBIH ypojkail 11000 CelbCKOXO03sIH-
CTBEHHOH KyJIbTYphl HEBO3MOXKHO IOJIyYUTh O€3 HMCIOJIb30BaHUSI CPEICTB
XMMHYECKOHN 3aIUThl PACTEHHUH, Ka4eCTBEHHON arpOTEeXHUKH, MPaBHIbLHO

185



IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

MOI00PaHHOTO y9YacTKa M PaHOHHUPOBAHHOTO COpPTa C KAadeCTBOM CEMSH,
COOTBETCTBYIOIUM CTaHIAPTY, CPOKOB CEBa, a Takke yIoOpeHuit, Ha TOITI0
KOTOPBIX TIPUXOIANTCS 3HAUUTEIIBHAS YaCTh PUOaBKH yposxas [1, 2].

Hensio uccaenoBaHuii OBIIO W3yUeHHE BIMSHUS MaKpO- W MHKpO-
yInoOpeHU Ha NWHAMHKY POCTa M HAKOIUICHHS OMOMACCHI, a TaKXe Ipo-
JYKTUBHOCTH CEMSIH TOpOXa.

Matepuaabl 1 MEeTOAMKA HCcJaeqoBaHUd. ONBITHI C TOPOXOM IPOBO-
JIWJICh Ha JEPHOBO-TIOJ30JHMCTON JIETKOCYTJIMHHUCTOH ITOYBE, Pa3BUBAIO-
IIEHCS Ha JIETKOM JIECCOBHHOM CYIJIMHKE, [TOJCTUIIAEMOM C IIIyOHHBI OKO-
70 1 M MOpeHHbIM cyriMHKOM. [o4yBa OmbITHOTO y4acTka uMelia ciIaboKuc-
Ny U ONM3KYI0 K HEHTpanbHOW peakiuio nouBeHHoi cpenst (5,51-6,1),
HHU3KOE U cpejHee coaepkanue rymyca (1,21-1,70), noBblllieHHOE U BBICO-
KO€ cojepkanue noaBmxHOro ¢ocdopa (225-291 mr/kr), cpeanee u mo-
BBILIIGHHOE — TOABMXKHOTO Kanusi (186-238 wmr/kr), HU3KOE M CpelHee —
noasmwxkuoi mMenu (1,19-2,20) u uuzkoe — munka (2,90 mr/kr). Ipenre-
CTBEHHHKOM Topoxa OBLIT OBeC.

OGmas mwIomans AeasHKn — 21 M2, yueTHas — 16,5 M, IIOBTOPHOCTb —
yeThlpexkpaTHas. Hopma BeiceBa ceMsiH — 1,5 MHJUTHOHA BCXOXKHUX CEMSH
Ha ra. Copt 3a3epckuil ycaTsiii. Jlo moceBa ropoxa UCIOJIb30BAIM aMMO-
¢doc, XJIIOPUCTHII KaMii U MOYEBUHY, a B 5 BapHaHTE ONbITA HOBOE KOM-
mIeKcHoe a30THo-(ochopHo-kanmmitnoe (ADK) ymoOpeHue mns 3epHO-
6000BBIX KynbTYp Mapku 6-21-32 ¢ 0,16 % B u 0,09 % Mo. B ¢aze Oyrto-
HU3AIMH TPOBOIMIINCH HEKOPHEBHIE MOJKOPMKH OOpPHON KHCIOTOW M MO-
mbaarom amMmMmoHuS B 1o3ze 50 r 6opa u 40 T Mo. B ¢daze Oyronmsarm
MIPUMEHSIIaCh M HEKOPHEBasi MOJKOpMKa MUKpoynoopeHneM Anob B B noze
0,33 a/ra.

O06paboTKa TTOCEBOB ropoxa KOMIDIEKCHEIM TpenapaTtoM MukpoCtum B
(comepxut B 1 1 5 r asora, 150 r B, 0,6—8,0 Mr/i1 ryMUHOBBIX BEIIECTB)
npousBoamiiack B (aze Oyronmzanuu. [Ipumensiucy aBe 00pabOTKU KOM-
miekcHeIM ynoopenueM Kpuctanon (Hunepnanasr). IlepBas mogxopmka B
(ha3y BHIOpACHIBaHMS YCOB MPOBOAMIACH KpucTasoHoM xeiareiM (2 Kr/ra)
Mapku 13-40-13, KOTOPBIN COMEPKHUT HAPSITY C a30TOM, POCHOPOM U KajH-
em 6op (0,025 %), meap (0,01 %), xenezo (0,07 %), mapranen (0,04 %),
momubaex (0,004 %), muak (0,025 %). Bropas moakopmka Kpucramonom
ocoObpM Mapku 18-18-18 + 3MgO (6op 0,025 %, mens 0,01 %, xeneszo
0,07 %, mapranen 0,04 %, momuoaen 0,004 %, muak 0,025 %) mpoBoIH-
Jachk B J03e 2 Kr/ra B a3y Hadana oOpazoBaHus 0000B. OmpenereHue ar-
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POXMMUYECKHX IMOKa3aTeJel MOYBHI M MOKa3aTele KauecTBa ypoxkas mpo-
Boamitoch corinacHo I'OCTam u OCTam.

PesyabTaThl HcciaeqoBaHuii U UX o0cy:kaeHue. boree mHTEHCHBHOI
JUHAMHUKA POCTa W HAKOIUICHHS CyXOi Macchl B cpeaneM 3a 2014-2015 rr.
OblTa B yI0OpsSieMbIX BapHaHTax (Tabuuia).

Biusinne Makpo- 4 MHKpPOYI00peHHii Ha IHHAMHUKY POCTa H HAKOIJIeHHe
CyX0ro BeuiecTsa 1o (azam pasBuTHs ropoxa B cpeaHem 3a 2014-2015 rr.

BricoTa pacTeswi, oM Macca 100 cyxux pacTeHuH, IIpomyk-
T THUBHOCTH
Oobpa- O6pa- ropoxa B
Bapuant | g | Byro- \Ise- | . |Bers | Byro- | Hse- o Cpe/iHeM 3a
HH3a- TC- JIe- HHU3a- TE-
JIeHUE v | e | | ws | ame | HE€ 2 roxa, 1/ra
b 60008 N 600608 K.CII.
L Besynob- | 197 | 395 |504| 583 |555| 1555 |195,2| 248,6 23,0
peHuit
2. NioPuKeo | 22,5 | 455 | 584 | 644 | 650 | 164,6 |228,9] 326,2 40,9
;J;'mp%K%‘ 255 | 489 |658| 70,6 |70,0| 175,0 |264,0| 332,3 46,0
4. NaoPsKio | 252 | 496 |67,9| 71,2 | 655 | 190,4 |264,0| 3548 485
5. N1gPe3Kes
(APKcBu | 256 | 50,7 |689| 72,0 |71,3| 184,1 |261,4| 3555 51,0
Mo)
&;DO”B“ 246 | 51,5 |68,7| 747 |67,7| 187,2 [267,1| 320,6 48,7
7. ®on +
ATo6 B 252 | 509 |682| 745 |685| 1950 |284,5| 370,3 52,2
8. don +
Kpucranon 1 5,2 | 501 | 695 | 743 |719| 202,7 |2852| 373.9 54,3
(ocobwrii +
JKEJITHIN)
10. ®on + 247 | 48,1 |69,0| 735 |67,5| 184,1 |287,6| 360,7 51,6
MuxkpoCrum B
HCPgs 1,9 19 | 21| 21 | 21| 51 | 64| 7.9

3HaYNTeNbHOE YBEIMYCHHWE BBICOTHI pAcTeHHil 1O (asaM pa3BUTHA
HaOJI0MaeTCs B BapHaHTaX ¢ NPUMEHEHHEM ITOJTHOTO MHHEPAIhHOTO YH00-
p€HUA B pas3IMYHbBIX J03aX N10P40K50, N18P63K95, N30P75K120, a TaKxXE Ipu
npumeHernn Ha GoHe N;gPs3Kgs HEKOPHEBBIX TTOJKOPMOK MUKPOYIOOpEHH-
eM Ano6 B, GopHOl kucIOTOH ¢ MONMMOAATOM aMMOHUS, KOMIUIEKCHOTO
ynoopenus KpucranoH, KOMIUIEKCHOTO MpernapaTa Ha OCHOBE MHKpPOYI00-
penuii u perynstopa pocta MukpoCrum B.

MakcumanbHoit Macca 100 cyxux pacteHuil ropoxa k ¢asze obpazoBa-
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

HUsT 6000B OTMEYaJlach B BapHaHTaX ¢ MPUMEHEHUEM KOMILIEKCHOTO Ya00-
peans KpucranoH m MHKpOymoOpeHHsS B OpraHO-MHUHEpaltbHOW (opme
Anob6 B Ha ¢one NigPg3Kgs, KOTOpas B cpefHeM 3a IIBa rojia COCTaBHiIA
370,3 u 373,9 r. B 3THX BapmaHTax OIBITA OTMEYCHA M 0OJee BBICOKAs
YPOKANHOCTB CeMsiH Topoxa. K 3THM BapuaHTaM 10 HAKOIUICHHIO OHoMac-
ChI IPUOIMKATKNCH BapuaHThl ¢ npuMeHeHueM Ha (oHe NigPesKgs KpucTa-
noHa, MukpoCtum B w1 BapuaHT ¢ mMprMEHEHHEM IMOJHOTO MUHEPAIBHOIO
yno6pennst N3oP75Ky20.

3axurodenne. MakcuManbHas TPOIYKTHBHOCTh TOpPOXa B CPEIHEM 3a
2014-2015 rr. ormeuena npu npumenennn Kpucranona nu Ano6 B Ha done
N1gPe3Koe, KOoTOpast cocraBumna 54,3 u 52,2 1/ra K. €71. COOTBETCTBEHHO.

JINTEPATYPA

1. Jlana, B. B. MuHepanbHble yI0OpeHUs] M MyTH MOBBILICHUS HX 3(PdeKTUBHOCTH /
B. B. Jlana, B. H. bocak. — Mumnck, 2002. — 184 c.

2. CnpaBounuk arpoxumuka / B. B. Jlana [u 1p.]; mox pen. B. B. Jlana. — Munck: bena-
pyc. HaByka, 2007. — 390 c.

YJIK 631.8:631.811.98:633.358

3KOHOMUYECKAS DOPEKTUBHOCTHh IPUMEHEHUSA
YJIOBPEHUI U PETI'YJISATOPOB POCTA IPU BO3JIEJIBIBAHUU
IF'OPOXA

PoixuxoBa U. C., ctyneHt

Hayunwuii pyxosooumens — Muwypa O. H., kano. c.-x. Hayk, doyenm

YO «benopycckas rocyaapCTBEHHAs! CEIbCKOXO03SHCTBEHHAS aKaAeMHsI»,

r. ['opxu, Pecriybimka Benapych

Beenenue. DxoHOMHUecKas 3(GPEKTUBHOCTh NMPUMEHEHHS yNOOpeHHH
3aBUCHT OT LIEJIOTO psifia PakTopoB. B COBpEMEHHBIX YKOHOMUYECKHUX YCIIO-
BUSIX IIPU HEBO3MOXKHOCTH NPUMEHSTH B OOJBIIMHCTBE XO3SIHCTB ymoOpe-
HUSL T 00eCTIedeHUs TIOJTHON MOTPEOHOCTH B CBSI3M C MX BBICOKOH IICHOH,
HEOOXOIMMO CTPOTO COM3MEpSATh 3aTpaThl HAa MPHUMEHEHHE YHOOpeHHH ¢
MIPOTHO3UPYEMBIM YPOKaeM.

DKOHOMHUYECKHE METOJbl MO3BOJSIIOT AU((EpEHIUPOBAHHO MOIXO-
JIITh K OlpenesieHHIo d3PPEeKTUBHOCTU YA00pEHHH C y4eTOM MPUPOIHBIX,
OpTaHM3aIMOHHBIX M  TEXHOJOTHYEeCKHX  (paKTOPOB:  IOYBEHHO-
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KIIMMaTHYECKUX YCIOBHH, 103, BUAOB, (hopM ynoOpeHuil, OT3pIBUNBOCTH
Ha HUX KyJbTYp U COPTOB U Apyrux (akropos. IIpuMeHeHne perynsatopos
pocTa CTaHOBHUTCSI BCe 00Jiee MEPCHEKTUBHBIM M OBICTPO PA3BHBAIOIIMCS
HaNpaBJICHHUEM B COBPEMEHHBIX PeCypcoCOEperaromux TEXHONOTHsIX. Pe-
3yNIbTaThl UCCIECIOBAaHUN U MPOM3BOACTBEHHBIX NPOBEPOK CBHUACTEIHCTBY-
IOT O TOM, YTO NPUMEHEHHE PETYIATOPOB POCTA PACTEHUI B 3eMIICACIHU
SIBISIETCSI OJJHMM M3 HamOoJiee JOCTYIHBIX M BBICOKOPEHTAOEIbHBIX arpo-
NIPUEMOB TOBBIIICHHUS YPOXKAfHOCTH M KauyecTBa CEJIbCKOXO3SHCTBEHHBIX
kyneTyp [1, 2, 3].

Leabr wmcciienoBaHuii — 1aTb SKOHOMHYECKYIO OLEHKY HPUMEHEHUS
yIoOpeHnH B PeryysiTOpoB pocTa NMpH BO3EIBIBAHUN KOPMOBOTO TOpoXa.

Marepuajbl 4 MeTOAUKA Hccael0BaHuil. ONbITE C TOPOXOM MPOBO-
JUIINCh Ha JEPHOBO-TIOJ30JHMCTON JIETKOCYIJIMHHCTOH ITOYBE, Pa3BUBAIO-
IIEHCs Ha JIETKOM JIECCOBHHOM CYTJIMHKE, ITOJCTHIIAEMOM C TITyOHHBI OKO-
70 1 M MOPEHHBIM CYTTIHHKOM.

IToyBa omBITHOrO Yy4acTka HMeNa CIA0OKHCIYI0 H ONM3KYyl0 K
HEWTpaNbHON peakuuio mouseHHom cpeasl (5,51-6,1), HuU3KOEe U cpenHee
conepxanne rymyca (1,21-1,70), MOBBIMIEHHOE W BBICOKOE COJEPIKAHHE
noaBMKHOTO (ocdopa (225-291Mr/kr), cpemHee U MOBBIINICHHOE — TIO-
nBkHOTO Kanus (186—238 Mr/kr), HU3KOE M CpelHee — MOJBHXHON MeIH
(1,19-2,20) u umskoe — 1muKa (2,90 mr/kr). [IpenimecTBEHHUKOM TOpOXa
OBLT OBEC.

OO1as mwromans AeJstHKd — 21 MZ, yaerHas — 16,5 M2, ITOBTOPHOCTH Ye-
TeIpexKkpaTHas. Hopma BbIceBa ceMsiH — 1,5 MMIIIMOHA BCXOXHX CEMSH Ha
ra. Copt 3a3epckuii ycaTbIil.

Jlo moceBa Topoxa UCTIOIB30BATH aMMO(OC, XJIIOPUCTBIH KaIHA U MOYe-
BHHY, a B 5 BapuaHTe ONBITAa HOBOE KOMIUIEKCHOE a30THO-(pochopHO-
kanmuitHoe (A®K) ynoOpenue st 3epHOOOOOBBIX KyJIbTYp MapKu
6-21-32 ¢ 0,16 % B u 0,09 % Mo. B ¢a3e OyroHH3auu MPOBOAMIKUCEH HE-
KOpHEBbIE MOJKOPMKHM OOpHOW KHCIIOTOW M MOJNMOJaTOM aMMOHHS B J103€
50 r 6opa u 40 r Mo. B ¢aze OyroHnzanmu npuMeHsIach HEKOpPHEBast MO
KOopMKa MHKpoynoopennem Anod B B noze 0,33 n/ra u o6pabotka rnoceBoB
peryiaTopoM pocta skocui (75 mi/ra).

O06paboTKa TTOCEBOB ropoxa KOMIDIEKCHBIM TipenapaTtoM MukpoCtum B
(comepxut B 1 1 5 r azota, 150 r B, 0,6—8,0 Mr/im ryMHHOBEIX BeIIECTB)
npousBoamiIack B (haze OyroHmzanuu. [IpuMeHsIHCh IBe 00paOOTKH KOM-
wiekcHbIM ynoopennem Kpuctanon (Hunepmannsr). IlepBas moaxkopmka B
(a3y BeIOpachIBaHUs yCOB IpoBoaMiIack 2 kr/ra Kpucrangona xeiaroro map-
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

ku 13-40-13, KOTOPBIA COmEPKUT HApsAy ¢ a30ToM, (hochopoM U KaaueMm
60p (0,025 %), mens (0,01 %), xene3o (0,07 %), mapranen (0,04 %), mo-
mbaen (0,004 %), muak (0,025 %). Bropas monkopmka Kpucramornom oco-
6pM Mapku 18-18-18 + 3MgO (6op 0,025 %, mens 0,01 %, xemezo 0,07 %,
mapranen 0,04 %, momudaen 0,004 %, muak 0,025 %) npoBoaIIack B 103€
2 kr/ra B (ha3y Hayaa oOpa3zoBaHust 6000B.

OmnpezeneHnue arpOXUMHUYECKUX MOKa3aTesel MoUBkEI U MoKa3aTenel Ka-
yecTBa ypoxas npoBoauiock coriacHo ['OCTam u OCTam.

PesyabTaTsl HccienoBanuii M ux odcyxiaeHue. OCHOBHBIMU ITOKa3a-
TEJIIMH DKOHOMHYECKOH 3(PEKTUBHOCTH NMPUMEHEHHST YOOPEHUI SBIISIET-
Cs: 9UCTHIN TOXOJ OT YOOOpEHHH M ero MpOW3BOACTBEHHBIE — YHUCTHIN 110-
XO0J Ha pyOJb MPOW3BOACTBEHHBIX 3aTpaTr, HAa SAWHUILY BHECCHHS ymoOpe-
HUM, peHTa0eTbHOCTD. [ onpeaeneHns YIUCTOTO I0X01a PpeaBapUTEeILHO
paccuuThIBaIaCh CTOMMOCTh MPUOABKHU YpOjKasi, IIOJYIeHHON 3a CUET IpH-
MEHEHHs YIOOpEHHIA U PEeryIsATOpOB POCTa, U 3aTpaThl Ha MX MPUMEHEHHE,
a Taxke yOOpKy M J0pabOTKy MOIYYeHHOTO MpHpocTa ypoxkas. CTouMOCTh
Bcel TONyYyeHHOW MpuOaBKM M YHMCTHIM JOXOJ pPAacCYMTaHbl B IIEHAX Ha
01.11.2015 rona, BhIpaxkeHBI B YCJIOBHBIX eauHuuax (nosutapax CIIA) u
MO3BOJISIFOT OTIPEACTNTH O0JIee BRITOAHBIE BAPHAHTHI CHCTEM YAOOPEHHUS.

IIpumenenne ynoOpeHHil BO BceX BapHaHTaX OIBITAa 00ecleYnBaio mo-
JIy4eHHEe YUCTOTO J0X0/a U OBLIO0 peHTa0eIbHBIM (TabIHIa).

JKOHOMHUYeCKas 3P (PeKTUBHOCTH NPUMEHEHHS Y100peHU i 1 peryIsTopoB pocTa npu
BO3/IeIbIBAHHYU ropoxa (cpeanee 3a 2014-2015 rr.)

CTonMOoCTh 3atpaTbl HA YucTelii
[pubaska, PeHTabCNBbHOCTD,
Bapuanr npubaBKy, MOJTyYeHUE JIOXO/I,
T/ra %
$/ra npubaskw, $/ra $/ra
1 2 3 4 5 6
1. Be3 ynobpenuii - - - - -
2. N1oP4oKgo 1,28 172,8 70,2 102,6 146
3. N1gPesKos— don 1,65 222,8 100,2 122,6 122
4. N3oP7sKi20 1,82 245,7 113,6 132,1 116
5. A®K ¢ B u Mo
(3xB. 10 NPK ¢ 3 2,00 270 1754 94,6 54
Bap.)
6. Don + B u Mo 1,84 248,4 114,5 133,9 117
7. ®ou + Anob B 2,08 280,8 120,1 160,7 133
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OkoHYaHHE
1 2 3 4 5 6
8. ou + Kpucranon | 5, 302,4 1496 152,8 102
(0COOBIH + MKENTHIH)
9. don + sK0cHI 2,07 275,4 122,7 152,7 124
10. ®on +
MitcpoCrrin B 2,05 276,8 118,8 158,0 132

Bonee BeicokuM uncthiii goxon (158,0-160,7 $/ra) Obun B BapuaHTax C
npuMeHerreM MukpoCtium B u Ano6 B Ha done NigPe3Kgg . B aTuX Bapu-
aHTax OBbUIA M OJIHA M3 CAMBIX BBICOKHX peHTabenbHocTh (132-133 %). He-
CKOJIbKO HHMJKE ITH MMOKa3aTesu ObLIM NpH npuMeHeHun Ao0 B u sxocuna
Ha (l)OHe N13P53K96 .

YucThI HOXOMA MPH KCIOJIB30BAHUHU 3KOCHIA cocTaBmwi 152,7 $/ra npu
perrabensHOCTH 124 %. PentrabensHocTh ipu npuMeHeHnn ADK ¢ B u Mo
OblIa HYDKE, YeM B JPYrMX BapHaHTaX, B CBSA3U C BBICOKMMH LIEHAMH Ha
JTAHHOE YI0OPCHUSI.

3axuouenne. Hanbospmas peHTa0eIbHOCTh MPUMEHCHUS YI00peHUit
(146 %) oTMeueHa B BapHaHTE C IPUMEHEHHEM CaMbIX HHU3KHX 03 yaoOpe-
uuit (N1ogP4Kgo). Onmnaxo umcteiii goxon (102,6 $/ra) Gbur CyliecTBEeHHO
HUXKE, YeM B OOJIBIIUHCTBE APYTHX YIOOPSIEMBIX BapHAHTaX.

JIMTEPATYPA

1. CnpaBoynuk arpoxumuka / B. B. Jlana [u np.]; nox pen. B. B. Jlama. — Munck: Beuna-
pyc. HaByka, 2007. — 390 c.

2. D¢ heKTHBHOCTh MPUMEHEHUSI MHKPOYIOOPEHUH U PEryIsITOPOB POCTA IPH BO3/EIIBIBA-
HHH CeJIbCKOXO03HCTBEHHBIX KynbTyp / V. P. Bunpaduyu [u ap.]. — Munck: benapyc. HaByka,
2011.-293 c.

3. Meromnka Ompe/ieneHusi arpOHOMAYECKON W IKOHOMUYECKON (P (PEKTHUBHOCTH MHHE-
paJIBHBIX M opraHndeckux ynoopenuii / . M. Boraesuu [u ap.]; PYII «MH-T mouBoBeneHus 1
arpoxumumn». — Musck, 2010. — 24 c.
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VIIK 632.913.1-047.36(476)

IPPEKTUBHOCTb MOHUTOPHUHI'A 3AITATHOI'O
KYKYPY3HOI'O )KXYKA B BEJIAPYCH

Cep:xan O. A., cTyneHT

Hayunvie pyxosooumenu — Cuumko M. JI., kano. c.-x. nayx, ooyenm

YO «Bbenopycckasi rocyAapCTBEHHAsE CETbCKOXO03SIMCTBCHHAS aKaTIEMHUS,
r. opku, Pecriyonika benapychb

Beenenue. Hanbosee onacHOTO BpeauTeNst KyKypy3bl — 3alaHOTO Ky-
Kypy3Horo xyka Diabrotica virgifera virgifera — snepssie 3aduxcupoBanu B
EBpone BOmm3u aspomopta 1. benrpaga B 1992 r. B Hacrosimee Bpemsi oH
3aperucTpUpoOBaH yxe B 22 eBporeiickux crpanax. B 2009 r. 3amagublii Ky-
KypY3HBIH XKyK OBUI 3apeTHCTPHPOBAaH Ha TeppuTopun bemapycu B moceBax
KyKYpYy3bl OKOJIO HOrpaHuyuHOro nepexona ¢ Ilonsmmeit B a. Tomamoska [1].

B pesynbrare exeromgroro Monutopunra B 2012 r. B bpectckom paiione
oOHapy»keHO 3 HOBBIX o4ara KapaHTHHHOTO Bpenuteis: 2 — B OAO «Koma-
poBka» u odar B KCVYII «CI'T] 3anamnsrii» [3].

JInsg MOHUTOpHHIa 3amafHOrO KyKypy3HOTO KyKa B CTpaHe NPUMEHS-
IOTCS] OTEUECTBEHHBIC (PePOMOHHO-KIICEBBIE JIOBYIIIKH.

PazBuBaercs 3anasHbIil KyKypy3HBIH JKyK 10 MOHOBOJILTHHHOMY IHKJTY,
TO €CTh JaeT O/IHY T€HEePAIHIO 32 BEreTAI[MOHHBIN NEPUO U CUNTACTCS MO-
HOo(haroM. MaccoBblif JIeT )KyKOB HAaOJIIOAaeTCsl B IEPHOJT IIBETEHUS KYKYpY-
361. OTKJIaIKy STUI] OCYIIECTBIISIIOT CAaMKH B ITOYBY OKOJIO KOPHEH KyKypy3HlI
Ha TIIyOuHy 5-35 cM, rae oHu 3UMYIOT. [ITI0TOBUTOCTE BpeAUTEINS BEICOKAS
u pocturaer a0 1000 sumn. B mae, mpu mporpese mouBbl g0 11 °C, or-
POXIAIOTCS IMYMHKH, KOTOPBIE Cpa3y MPUCTYHAIOT K MUTAaHUIO ¥ HAHOCST
OIIYTUMBIN Bpea KyKypy3e, Tak Kak OOTphI3aloT KOPHH, YTO MPHUBOAHUT K
OTCTAaBAaHMIO B POCTE, MHOTJIa K TMOENN pacTeHHH, a BIIOCIEICTBUH K TOJIe-
TaHUIO PACTeHMH, YTO 3aTpyHAET yOopKy [4].

IIpupoansle ycnoBus IOro-3amagHoil Tepputopuu benapycu sBisroTcs
ONTHMAIBHBIMH I pa3BUTHs OuabpoTuku. [lo mporaosaMm ydeHsIX, Bpe-
JIUTENb CMOXKET Pa3BUBATHCS M B LICHTPAIBHON arpoKIMMAaTHYECKOH 30HE,
KyZla OTHOCSIT IIOYTH BCIO MoOTrmiieBcKylo obnactbh (6e3 ceBepHOW yacTh),
Mumnckyto u 'pogHeHckyro obmacty [3].

ITosTomMy 1enpro Hameid pabOTHI SBIJIOCH NPOTHO3MPOBAHKE 3aTpaT HA
npoBeJieHue (PEPOMOHUTOPUHTA 3aNaJHOTO0 KyKypy3HOTO XyKa, a TaKkKe
0’KUAaEMBIX IOTEPh OT HAHECEHMs Bpela B Clyyae paclpoCTPaHEHHs Bpe-
JTATEIS.
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Memoouka pacuema npoenosupyemoix nokazamereti. [10ceBbI KyKypy3sl
BBICOKOTO (PUTOCAHUTAPHOTO PHUCKA, TAE CIIEAYeT MPOBOAUTH MOHHTOPHHT
KyKa C TIOMOIIbI0 (PePOMOHHO-KIEEBHIX JIOBYIICK, PACIIONOKEHBI BO3JIE
rpanun ¢ [lonpmei, Ykpannoi, apromaructpaient ['pogno-Munck u bpect-
MuHck, a3pornopToB Muncka u ['omens.

OO01Iyro TWIoHaas MOCEBOB KYKYPY3hl BHICOKOTO PHUCKA 3aCENICHUS KY-
KOM YCTaHOBIIH ITyT€M HECJIOKHBIX MATEMAaTHUECKUX PACUCTOB.

CornacHoO €BPOICHCKMM METOIUKAM M OTCUCCTBEHHBIM pa3paboTKaM,
NpUrpaHuvHbIC 3€MJIU, TAC CYIICCTBYCT pCajibHasA OIACHOCTL MOSBJICHUS
KYKYpY3HOT'O XYKa, CIIeJlyeT OTHECTH K OXPaHHOM 30HE, IIUPUHA €€ OT rpa-
HUIIBI JOJDKHA COCTaBIATh He MeHee 10 kM. 3eMitH, pacrioyioKeHHBIE BO3JIE
aBTOMarucTpajiel 1 a3ponopToB, OTHOCAT K OydepHOii 30He, U paanyc dTOH
30HBI JOJIKEH COCTABJIATh 2,5 KM.

Pacuer mromaay 3eMens BEICOKOTO PHCKa 3aCEJICHUS 3alaHBIM )KYKOM
B bemapycu MokHO mpencTaBuTh GOPMYIOii:

Sra = Sy +Sm + SMl +SM2+ Sa1+ Saz,
rae Sy, — IIomank 3eMellb BBICOKOT'O PHUCKa 3aCCIICHHS,

Sy — mIommajs 3eMeib, TpaHHYAIIUX ¢ Y KpauHOM;

Sn — momane 3eMelb, rpaHudanumx ¢ [lonpmei;

SM; — mI0MIa b 3eMeNb BJOJb MarucTpain bpect-MuHCK;

SM, — mI0Maah 3eMenb B0 MarucTpanu [ ponHo-MuHCK;

Sa; — wIomaak 3eMeNb OKOJIO a3poropTa r. MUHCK;

Sa, — mwiom@ak 3eMelNb 0KOJI0 a3ponopra r. ['oMens.

Pacuer nmnowmaau Kykypys3sl BIoJIb TpaHul] Y Kpaunsl 1 [Tospmu:
Sy+Sn=(Ly-10-0,5):100- 100+ (Lm-10-0,5): 100 - 100 =
=5420ra+ 1990 ra = 7410 ra,

rae Ly — nmiHa rpaHuns ¢ YKpanHoH, oHa paBHa 1084 kwm;

L — aimuna rpanune ¢ [lonemieit, ona paHa 398,6 kwm;

10 — mmpuHa 30HBI BBICOKOTO (PUTOCAHUTAPHOT'O PHCKA;

0,5 — mporeHT KyKypy3bl OT BCei tuiomaau cynm benapycu;

100 — nepeBox KM B Ta.

Pacuer mnomaau Brosis Mmaructpaneid cocraBut 787 ra. OHa COCTOUT U3:

Smy + Smp = (Lmy - 2,5 - 0,5) + (Lmy - 2,5 - 0,5) =437 + 350 = 787 ra,
rae Lm; — nmmaa maructpanu bpect-Munck (350 km);

LM, — qmuna maructpanu ['pogao-Munck (280 km);

2,5 — muprHa 30HBI BBICOKOTO (DUTOCAHUTAPHOTO PHCKA.
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ITpu pacuere mIoOmaan BBICOKOTO PHUCKA 3aCEIECHHUS OKOJIO a3pOIOpPTOB
ClIeyeT MCXOOUTh M3 TOTO, YTO 37ECh PACIHONIOKCHBI IMAXOTHBIE 3€MIIH, a
KyKypy3a 3aHuMaeT npuMepHo 1,8 % oT Beeil ruronaay namray.

[Tomags BO3Ie adpONOPTOB PACCUUTHIBANIN MO (POPMYIIE Kpyra ¢ paju-
ycoM 2,5 kM, U oHa cocTaBuia 71 ra.

Ha ocHOBaHMM TIPOBEJEHHBIX PacyeTOB OBLIO YCTAHOBJIEHO, YTO IPH-
MepHO 8270 ra moceBOB KyKypy3bl ClIeyeT OTHECTH K 30HE BBICOKOTO pHC-
Ka 3acelieHHs], Te HeoOX0IMMO MpoBeJeHUE (ePOMOHUTOPHHTIA 3aIaIHOTO
KyKypy3HOro »xyka. CoriiacHo NpUHATBIM METOAMKaM, O7Ha (GpepoMOHHas
JIOBYIIKA BbICTaBjsieTcsa Ha 5 ra. B benapycu mjisi MOHUTOpPUHIA MTOCEBOB
KYKYpY3HI C BRICOKAM PHUCKOM 3aceleHUs Heo0XoauMo 1655 moBytexk.

Lena ¢gepoMOHHOI TOBYIIKM paBHA ImpuMepHO 15 mommapam. 3aTpathl
Ha MOHHUTOPHHT JXKyKa OyIyT COCTOSITh M3 CIEAYIOIIUX CTaThed pacxopa:
CPEe/CTBa Ha 3aKyNKY JIOBYIIEK M HX PACCTAHOBKY B IoceBax. Exxeromnsie
pacxozbl Ha MOHUTOPHHT COCTaBAT 34,8 THIC. 0JUIAPOB:

— cmoumocmu ao08yuwek cocmagum 24825 donnapos;

— YCMAaHo6Ka J08yuleK, CO2NACHO HOPMAM, pACCMAHOGKU Oydem pasHa
9930 donnapos.

B ciydae 3aceneHus 3anaiHOro KyKypy3HOTO ’KyKa 3THX IIOCEBOB HEO00-
XOMMO OYZAET NPOBOJNTH XUMHUECKYIO 3alUTy, KOTOpas OyleT BKIIOYaTh
CJICAYIOIINE TIPUEMBI:

NPOMPABGIUSAHUE CEMAH KVKYPY3bl + Ha3eMHAs 00pabomka nocesos Ky-
KYpy3bl 8 (hazy GbLMembl8aHUs MEMENOK.

B Takom ciryyae 3aTpaThl Ha IPOBEACHHUE 3AIUTHBIX MEpPOIPUATHH Oy-
JYT COCTOSITh U3 CIIEAYIOIINX 3aTPaTHBIX CTAThEH:

— CIouMocms necmuyuoos,

— Pacxoovl HaA NPoGeOeHUe 3AUUMHBIX MEPONPUATNULL

JUis 3amuTel KYKypy3sl IPUMEHUM PEKOMEHIyeMBIe Nperaparsl: Mmpo-
TpaBUTENb CEMSH MTOHYO, K¢ (6 11/T) 1 mHCeKTUIMA arposad, pi (0,06 kr/ra).

CrouMoCTh TIperapaToB Ha | ra moceBOB KyKypy3bl COCTABUT:

— nonyo, k¢ — 204 ooanapa/aump (204 %6 x0,025)=30,6 oon./2a;

— aepoaan, pn — 45 donnapos/ke (0,06 x45)=2,7 don./ea.

OmnpsIckuBaHNE MMOCEBOB KYKypy3bl | ra coctasisier npumepro 10 mos-
JIapoB, a MPOTpaBIMBaHUE | TOHHBI 3€pHA OOXOIMUTCS OKOJIO 2 JI0JUIApOB, HA
1 ra cocrasur (0,025x2)=0,0510mnapa. Takum 0Opa3om, 3aTpaThl Ha 3aIUTY
1 ra KyKkypys3bl OT KApaHTHHHOTO BPEAUTEN COCTABAT 43,4 nosnapa.
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Taroke cieayer y4ecTb MpsMble MOTEPU OT Bpeautens. JJomyctim, 4To
MOTEPH YPOXKAWHOCTH 3epHA cocTaBAT 2 %. CpeqHss ypoKaitHOCTb KyKypy-
3BI Ha 3€pHO B peciyOimke Konmebiercs B mpexpenax 65—75 1/ra, Toraa mo-
Tepu ¢ 1 ra cocraBsat nmpumepro 1,5 1. 3akymounas crommocTts 1 meHTHEpa
KyKypy3sl 10 pecnmyOnmke mpumepHo paBHa 220 Teic. Oen py6. (wm
11 nonnapos). [Torepu B 1,5 w/ra cocrassr 16,5 nosinapa.

B cnywae pacmpocTpaHEeHHs BpEeIUTENs MPOTHO3UPYEMbIC 3aTpaThl Ha
3ammTy 1 ra moCeBOB KYKypy3bl U MOTEPH COCTABAT 59,9 moiuiapos, a Ha
BCIO IUIONIAa/b, OTHOCSIIYIOCS K 30HE (UTOCAHUTAPHOTO pHUCKA, —
495,4 TeiC. 10JTAPOB.

3akiouenue. CpaBHHBash MPOTHO3UPYEMBIC €XKErOJHBbIC 3aTpaThl Ha
nposejenue Gpepomonuropunra (34,9 Thic. I0JUTAPOB) M 3aTPAThI, KOTOPHIC
OyIyT HAHOCUTBCS KapaHTUHHBIM Bpeautenem (495,4 Teic. H0JIAPOB), BHI-
HO, 4TO €XKEro/HbIN (EePOMOHUTOPHHT 3aMaJHOTO KyKYPY3HOTO JKyKa sIBJIS-
eTcs J0CcTatoyHo S(GQGEKTUBHBIM MEPONPUATHEM U OOXOAMTCS Halien
ctpane B 14 pa3 jeiienie, 4eM MPOBEICHUE XUMHUYECKOM 3aIlUThI TIOCEBOB

KYKYpPY3bl.
JIMTEPATYPA

1. Tpenamko, JI. . PacipoctpaHeHue 3anaqHoro KyKypy3Horo xxyka B EBpore u npo-
THO3MPOBaHKE ero pasBuTvs Ha Teppuropuu benapycu / JI. U. Tpenawko // 3emisipobersa i
axoBa paciin. — 2010. — Ne 3. - C. 3-8.

2. MonuTopHHT 3anagHoro KykypysHoro xyka (Diabrotica virgifera virgifera LeConte) Ha
Tepputopur Ykpaunsl u Benapycu / JLU. Tpenawxko [u ap.] / 3emsipoberBa 1 axoBa pac-
s, — 2012, - Ne 1. - C. 26-28.

3. Tpemamko, JI. . OnacHblil KapaHTHHHBINA BPEUTENs KYKYPY3bl 3amaHblil KyKypy3-
Hbii xyk (Diabrotica virgifera virgifera LeConte) 8 benapycs / JI. W. Tpenauko, C. B. Haxro-
4aeBa // 3emisipobcTBa 1 axoBa paciui. — 2013. — Ne 4. — C. 63-66.

4. Tpemamko, JI. . Bamagusiii kykypy3susiii xyk (Diabrotica virgifera virgifera Le-
Conte) — HOBBIH omacHbIil BpeauTenb Kykypy3sl B EBpore / JI. U. Tpemnaruko // 3emispobersa
u axoBa paciui. — 2008. — Ne 1. — C. 53-56.
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VJIK 633.11«321»:631.8:631.445.24

BJIMAAHUE PA3JIMYHBIX CUCTEM YJIOBPEHHUSA

HA TIPOAYKTUBHOCTH APOBOM NMIIEHATIBI

IPY BO3JEJBIBAHUU HA BBICOKOOKYJIbTYPEHON
JEPHOBO-TIO/I30JTUCTOM MMOYBE

Cumankos O. B., cTyneHt

Hayunvie pyxosooumenu — Iloodyonas O. B., kano. c.-x. HayK, ooyenm
YO «benopycckas rocyapcTBEHHAs CEIbCKOX03SHCTBEHHAS aKaIeMusy»,
r. opku, Pecriyonika benapyce,

Mesenuesa E. I'., xano. c.-x. Hayx

PVII «HCTATYT IOYBOBEAEHUS U arPOXUMUMY,

r. Munck, Peciyonuka Benapych.

BBenenne. 3epHoBOoe mpomsBoacTBO PecmyOnmukm benmapych sBisieTcst
Hanbosee KpYITHOH OTpacibi0 CEJILCKOTO XO3iHCTBa. B BamoBOM BHyTpeH-
HEM IIPOIyKTEe CTPaHBI JOJS 3€pHA W BBIPA0ATHIBAEMOW M3 HETO MPOAYKINN
cocrassgeT okoa0 10 %. IToutu 40 % arponpOMBIIIIEHHOTO POU3BOACTBA
HETOCPECTBEHHO CBSI3aHO C MCIOJIb30BAaHHUEM 3€pHOBBIX pecypcos. Cpenn
oTpaciieil arponpoMBIIIJICHHOTO KOMIUIEKCa 3ePHOBOE XO3SHCTBO — camoe
00BEMHOE U IIPHU 3TOM OTHOCHUTENIFHO MaJjlo3aTpaTHOE B pacueTe Ha eIUHU-
1y mpoxykimu [1].

IIpu BO37ENBIBAaHUH CETBCKOXO3SIMCTBEHHBIX KYJIBTYp Ha MOYBaX, BHICO-
koobecredeHHbIX (ochopoM U KalleM, B HACTOSIIEE BPeMs arpoXuMude-
CKOM HayKo#l pecrmyONHMKH peKOMEHIYeTCsl BHECCHHME YAOOpeHHH, paccyu-
TaHHBIX Ha yacTuuHyio (50-60 %) KOMIeHCAIMIO BHIHOCA JIAHHBIX dJIeMEH-
ToB. Ho, B CBSI3M C MOCTOSIHHBIM POCTOM IIeH Ha MUHEpaJIbHBIE yI00pEeHUs U
SHEPreTHYECKHe PECypChl, BO3pacTaeT He0OXOIUMOCTS ellle 0oJiee SIKOHOM-
HOTO MCHOJIb30BaHUS B IEPBYIO o4epelb Joporocrosmux (ochopHbIX, a
TaKKe KAJIUHHBIX ynoOpeHuid. [Ipu 3TOM npu BO3IEIBIBAHUM CEIBCKOXO-
3AHCTBEHHBIX KyJIbTYpP B CEBOOOOPOTE HEOOXOJUMO YUHTHIBATH TOYBCHHBIE
3amackl M COACp)KaHUE JAHHBIX IEMECHTOB MUTAHHUS B OPIaHUYECKHUX YH00-
penusx [2].

Ieabl0 HAyYHBIX HCCAENOBAHMIl SBISUIOCH M3YYEHHWE BIHMSHUS pa3-
JUYHBIX 7103 MUHEPAIbHBIX M OPTaHWYECKUX YHOOpEeHWH Ha MpPOYKTHB-
HOCTH SIDOBOW IIIICHWI(BI IIPH BO3/AENBIBAHUM HA JEPHOBO-TIOJ30IHCTOMN
JIETKOCYTJIMHNCTOM MOYBE C OYEHBb BBICOKHM CoOjiepXaHueM (ocdopa u Ka-
UL
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Marepuaibl U MeTOAUKA Mccael0BaHuil. VccienoBanus npoBoauiIn
B 2014-2015 rr. B cranmmonapaoM moyieBoM ombiTe B OAO «[acTemios-
ckoe» MuHCKoTO paiiona MUHCKOW 007acTH Ha JIEPHOBO-TIOA30JIUCTOM
JIETKOCYTTTMHUCTON TouBe. [louBa OMBITHOTO ydYacTKa XapaKTepH30Bajach
CIEeIYIOUINMH arpOXUMHYECKUMHE TIOKA3aTeIIMU ITaXOTHOTO CIOS: OJIM3KOH
K HeliTpanpHoii peakuueit pHycy (6,00-6,29), cpennum conepkanue rymyca
(2,03-2,57 %), oueHb BBHICOKHM COJIEPIKAHUEM TIOABMKHBEIX GopM dochopa
(P05 — 650-750 mr/kr moussl) u kamus (K,O — 400-500 Mr/kr mouBkr).
Cxema omblTa BKIIIo4aeT 15 BapuanToB B 4-KpaTHOH moropHocTH. OOmmas
Iomans neisaku — 24,0 M2, Yuernas miomans — 20 M2,

B cxeme ombITa mIpemycMaTpHBalIOCh BHECEHHE BO3PACTAIOMINX 03
A30THBIX yI[O6pCHI/II\/'I (Ngo, Neo, Ngo, leo) n N120P15K30 Ha (l)OHe 3 ypOBHCﬁ
OpraHudeckoro muTanus (0e3 BHECEHHsI OpTaHUIEeCKUX yIO0OpEHUH, mocie-
neiicteus 50 u 100 1/ra naBoza KPC).

Oprannyeckrne ymZoOpeHHs, COMOMHUCTHIN HAaBO3, CO CIEIYIOIIUMH Xa-
pakrepuctukamu: N — 0,5%, P,Os — 0,28%, K,O — 0,6%, CaO - 0,4%,
MgO - 0,12%, BnaxxHOCTh — 75% — OBUIM BHECEHBI IMOJI MPEIICCTBCHHUK
OCEHbBIO.

Becnoit 2014 u 2015 rr. noj NpeAnoceBHY0 KyJIbTUBAIUIO, COTIACHO
cXeMe OIbiTa OBLTH BHECCHBI MUHEpAJbHBIC YI0OpeHus (KapOamu, aMMo-
HU3UPOBAHHEINA cymnepdochaT 1 XIOpUCTHIN Kanui). [IomkopMKy a30THBIMU
yIOOPEHUAMH TIPOBOIIIN B 03¢ N3g B (pasy mepBoro y3na KyusTypsl. [Ipu
MIPOBECHUH OIBITa BO3JEINBIBANIACh pOBas HieHuna copra Toma. TexHo-
JIOTHsI BO3JIEIbIBAHMS ObIenpuHsTas 11 Pecryonuku bemapycs [3].

Pe3yabTarhl Hecjef0BAHUA U UX 00CYKIEHHE. YPOKallHOCTh SIPOBOi
MIICHUIIBl 110 TOJaM HcclienoBaHus BapbupoBama B 2014 1. ot 43,0 mo
64,6 n/ra, 8 2015 r. — ot 57,7 mo 83,4 n/ra B 3aBUCUMOCTH OT CHCTEMBI
ynoOpeHuii (Tabmuia).

B cpennem 3a 2 roaa uccinenoBaHUi 3a CYET TIOYBEHHOTO TUIOAOPOIMS
noxyuero 50,4 1/ra 3epHa sipoBoi mHineHUIBl. [IpogyKTHBHOCTS Ha yI00-
PEHHBIX BapHaHTax BapbupoBasa oT 61,1 no 74 w/ra u 3aBucena OT JO3bI
BHECCHHSI MUHEPAJBHBIX U OpPraHUYeCKUX ynoOpeHuil. B 1iemom mpubaska
ypoxkasi K KOHTPOJIO B 3aBUCHUMOCTH OT CHUCTEMBI YJOOpPEHHI H3MEHSIAaCh
ot 6,9 1o 23,6 1/ra.

Haubomnpiee BnusiHre Ha (OPMHUPOBAHUE YPOXKAWHOCTH 3€pHA SIPOBOI
MIIICHUIIB OKa3aiu a30THBIC yaoOpeHus. [IpnbaBka ypoxas 3a cUeT BHeECe-
HUS JaHHBIX ynoOpeHuit cocraBmia 7,5-17,5 m/ra u W3MEHsUIach HE TOJBKO
B 3aBHCHMOCTH OT JI03 a30Ta, HO M OT ()OHA OPTaHWYECKHX YIOOPCHHIA.
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HawnGonsirast mpubaBka ypoxas Oblia moxydeHa Ha GoHe 6e3 MpUMEHEHHS
opraHudeckux yaobpenuii npu apooHoM BHeceHnu 120 kT azora (Ngps+z) —
17,5 /ra.

CymecTBeHHOW mpuOaBKM ypokas OT TmpuMeHeHHus (ocdopHo-
KaJIMHHBIX yZ10OpeHuii He Ha0JII01a10Ch.

Ypo:xaiiHocTh ¥ IpUGABKa YposKkasi APOBOi MILIeHHIIBI

YpoxaifHOCTb 3epHa, IyTa

IIpubaska yposxas, 1y/ra

or
Ne rocie
n/ Bapuanr 2014 2015 cpen- K ce-
o I. T. Hee KOH- oT N oT nei-
PK
TPOJIEO CTBUS
HaBO-
3a
1 | besymobpemmii— | 454 | 577 | 504
Don 1
2 Nego 54,7 67,5 61,1 10,7 10,7
3 | Neosao 58,4 68,4 63,4 13,0 13,0
4 Ngo+30 62,5 73,2 67,9 17,5 17,5
5 | Ngot3oP15Kso 63,5 76,3 69,9 19,5 2,0
6 | Mn,S50mra- 534 | 61,1 | 573 6,9 6,9
®Don 2
7 | ®on 2+ Ng 56,9 72,6 64,8 14,4 7,5
8 ®on 2+ Ngo+3o 58,3 76,5 67,4 17,0 10,1
9 | ®on 2+ Ngo+30 62,3 78,4 70,4 20,0 13,1
®on 2+
10 Nooss0P1sKao 64,8 82,2 73,5 23,1 31
11 | Mn100mra= | 550 | 618 | 578 | 74 74
®down 3
12 | ®on 3+ Ngo 57,1 78,1 67,6 17,2 9,8
13 | ®on 3+ Ngo+3o 59,6 78,6 69,1 18,7 11,3
14 | ®on 3+ Noo+zo 62,1 81,8 72,0 21,6 14,2
don 3+
15 NoosaoP15Kao 64,6 83,4 74,0 23,6 2,0
HCPgs 3,2 4,0 4,1

*T1.H. — mocienelicTBUE HABO3A.

IocneneiictBue 50 T/ra opraHmYecKUX yA0OpPEHUI MPHUBETIO K MOBBIIIE-
HUIO ypo’kKaifHOCTH 3epHa Ha 6,9 1yra. YBenwueHHe M03BI MOACTHIOYHOTO
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HaBo3a B 2 pa3a He 0Ka3ajo CYLIECTBEHHOI'O BIIMSHHUS HA JaJibHEWIIee mo-
BBILIICHUE POYKTUBHOCTH SPOBOM MIIICHUIIBI.

ITpu BO31EIBIBAHUH SPOBOIL MIEHHUIIBI HA IOYBAX C OYEHb BBICOKHM CO-
nepxxanneM (ochopa u kanmms Hambosee dHPEKTUBHBIM MOXKHO CUHTATh
BHeceHne Ngo+30 Ha pone mocnenevictBus 100 T/ra HaBo3a, 32 CUET 4YEro
Obuta mosy4yeHa npubaBka oT aszora 14,2 1/ra mpu yposkaiHocTH 72 11/ra
3epHa.

3akaiouenue. TakuMm 00pa3oM, Ha BBICOKOOKYJIBTYPEHHOW JIEPHOBO-
MOJI30JIUCTOM JIETKOCYTJIMHUCTOM Mo4yBe HauOoJbliee BIMsHUE Ha (Gopmu-
pOBaHHME YpPOXXaWHOCTH 3€pHa SPOBOI NIIEHUIBI OKa3bIBAIOT a30THBIE
ynobpenust. [[pumeHeHre OpraHuYecKuX yI0OpeHH TaKKe CTATHCTUYECKH
JIOCTOBEPHO YBEIHYUBAET MPOAYKTUBHOCTD KYJIbTYPHI.

CymecTBeHHOW TmpuOaBKM ypokas OT mpuMeHeHHus (ocdopHo-
KaJMAHBIX YIOOpeHUI He HAaOIF0gaeTCsl.
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OIIEHKA KOJIMYECTBEHHBIX U3MEHEHU
MHUKPOBHAOJOTMYECKHAX MOKA3ATEJIEN

B 3ABUCUMOCTH OT MUHEPAJIBHOI'O IIMTAHUSA
CumankoB O. B., cTyaeHt

Hayunwuii pyxosooumens — I1o00yonstit O. A., kaHo. c.-x. HAYK, OOYyeHm
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO3SIICTBEHHAST aKaIEMUSD»,
r. l'opxu, Peciybnmka Benapych

BBenenne. MukpoOHBIe cOOOIIECTBA B TOYBE BHITIONHAIOT TII00aIbHEIC
JIECTPYKIIMOHHbIE (YHKIIMKA MO MHHEPAIU3AIUN OPraHUYEeCKHUX OCTATKOB,
HOCTyHaIOmHX B HO‘IBy. MI/IKpOOpFaHl/I3Mbl ABJIAKOTCA OCHOBHOﬁ qaCTbHO
KpYroBOpOTa BEILICCTB M 3HEPruu B OHochepe (IHUKIBI yriiepojaa, a3oTa,
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cepsl, pocdopa, nmpespamenus O, H, K, mukposnementos). Munepanmsa-
UL OCYIIECTBISIETCSA TJABHBIM OOpa3oM 3a CYET JESTEIbHOCTH TeTepo-
TPO(HBIX MUKPOOPTAaHU3MOB, CPEIU KOTOPHIX JOMUHHUPYIOT TPUOBL.

Camprif MacITaOHBIN TECTPYKIIMOHHEIN MPOIlece B MOYBE — 3TO pa3io-
xeHue neyutonossl. llemmonosa cocrapmsier 40-70 % cyxoro BemiecTBa
PaCTUTENBHBIX OCTaTKOB. Pa3nojkeHre LeUTI0I03bl KOHTPOIUPYET LEITIo-
JIO30JIUTUYECKOE MUKPOOHOE COOOIIECTBO MOYBHI (IPHOBI, aKTHHOMMLIECTEL,
6aktepun). TONEKO MUKPOOPTaHU3MBI 338 CUCT CBOMX METaOOIHUTOB (3a CUeT
BbIJeNICHUs] (DEPMEHTOB) CIOCOOHBI pasznaraTh lesurosnosy. depMeHTaTHB-
HBIA THIIPOJIA3 IEJUTIOJI03bI OCYIIECTBISICTCS B a9POOHBIX M aHadPOOHBIX
YCIIOBHSIX COOOIIECTBAMH T'PHOOB, aKTHHOMUIIETOB M OaKTEPHIA.

CocTostHIe ¥ aKTUBHOCTH LIEJUTIOJIO30JUTHIECKOTO MHKPOOHOTO CO00-
mectBa (LIMC) sBIArOTCS NPU3HAHHBIMH KPUTEPHUSMHU 3JI0POBBS MOYBHL
MeTonabl N3y4YeHHS COCTOSIHHAS W aKTUBHOCTH IICIUTIOJIO30IUTHIECKOTO MHK-
poOHOTO coo0IecTBa pa3HOOOpa3HBl M OCHOBAHBI HA CIICAYIOMINAX TPUHIIH-
max: OmpejeiiCHHE W3MEHCHHS KadecTBa (BS3KOCTH) BHECEHHBIX B IIOYBY
LIEJUTIONIO3HBIX MAaTEPHANIOB; ONPEAENICHINEe OCTATOYHOTO KOJIMYECTBA HEpa3-
JIO’)KUBIIENCS LEJUTIONO03bI (aNMITUKAIMOHHBIE METOJbI); OMpeeieHue KO-
nuuectBa CO,, 00pa30BaBIICTOCS MPU PA3IOKCHHUU ICIUTFOJIO3BI; OIpe/e-
JIEHUE KHCJIOpOJia, UCIOIb30BAaHHOTO MPU pachaje LEJUTI0JIO3bl B MOYBE;
OTIPE/ICIICHUE KOJIMYECTBA PEIyHUPYIONIMX CaxXapoB, O0Pa3yIOIIUXCS TPH
PAa3JIoKEHNH B TIOYBE LIEJUTIONIO3HBIX MTPETIapaToB.

OmHIM W3 TPEeUMYIIECTB aIUIMKAIHOHHOTO METOJA SBISETCS TO, YTO
MTOMEIICHNE [IEJUTIOIO3HBIX MAaTEPHANIOB B ITOYBY WHUIIMHPYET LEJUTI0I030-
JUTHYECKOE MUKPOOHOE COOOIIECTBO HEMOCPEACTBEHHO B YCIOBHAX TTOYBEI.
MeTox MHULIMUPOBAHHOTO MHKPOOHOTO COOOIIECTBa SBIACTCA HamOoiee
COBPEMECHHBIM JIJISI W3YYEHHUS MHUKPOOHMOIIOTHYECKOTO CTaTyca II0YB, OH
0cOOEHHO WH(OPMATHUBEH MPHU MEPBUYHOM MHKPOOHMOJIOIMYECKOM HCCie-
JOBaHHUHU IMOYBCHHBIX 06’beKTOB.

MeToauka U aHAJIU3 UCcaeA0BaHUM. J[Ji1 U3yyeHUs] COCTOSHUS U aK-
THBHOCTH IICJUTFOJIO30JIUTHUECKOTO MHUKPOOHOrO COOOIIECTBA BBICOKO
OKYJIbTYPEHHOH JE€pHOBO-II030IMCTOM JIETKOCYIJIMHUCTON IIOYBBI B IIOJIE-
BOM OIIBITE€ 3aJI0KCH MO}IeHLHbIﬁ OKCIICPUMECHT C NPUMCHCHHUEM allllJIMKa-
UOHHOTO MeToaa. Mcmomp30BaHa MOTU(PHUKAINS aNTUTHKAIIHOHHOTO METO-
nano A. @. 3axapueHko.

B MozenpHOM SKCIEpUMEHTE B KauecTBE LEJUTIOIO3HOTO MaTepraa 1c-
MoJIk30BaHa (PMIIBTPOBANIbHAS OyMara, IpeaBapUTEIHHO B3BEIICHHAS U I10-
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MEIICHHAs] B IUIOCKHE MEIIOYKH U3 MOPUCTOT0 CHHTETHYECKOTO MaTepHana
(xammpon). IIpuroroBieHHbIe 00pa3mbl 3aI0KEHBI B TTOYBY (TTAXOTHBIH CIIOM)
BEPTHUKAIBHO, NMPH COOJIIOAEHUH IUIOTHOTO NpWIETaHus (MIBTPOBAIBHON
OyMaru K POBHOM CTEHKE CBEXKEBBIPHITOTO paspesa. Ilociie ycTaHOBIEHUS
00pasIoB pa3pe3bl 3aChITaHbl U3BJICUCHHON U3 HUX IMOYBOM. MecTa 3aKiaj-
KU LEJUTIONIO3HBIX 00pa3loB OTMEUYECHBI Ha TIOBEPXHOCTH IOYBHI. 3Bieye-
HHE LIEJUII0JIO3HOTO MaTepHaia U3 MOYBbI IIPOBEACHO 10 UcTeueHuu 43 cy-
TOK CO BPEMEHH 3aKJIaJIKH.

O0paboTKa IEJUTIOJIO3HOTO MaTepHaia Mmocie dKCIO3UIMH B TOYBE CO-
CTOSUIA B yJIAJICHUH OCTABIIMXCSl ITOYBEHHBIX YACTHII, MOCJIEIOBATEILHOM
poMbIBaHNH 1%-HOW CONSIHONW KHCIOTOH, 1%-HBIM pPacTBOpPOM COIBI U
BOJIOH, BBICYIIMBAaHHU JI0 ITOCTOSHHOTO BECA, B3BCIIUBAHUH M BHIYHCICHUN
KOJIMYECTBA PA3JIOKUBIIECHCS IIEIUIION03bl. AKTHBHOCTD LIEJUTIOI030pa3py-
IIAIOIIEr0 MUKPOOHOTO COOOIIECTBa MOYBHI BBIpAXKEHA B IpaMMax wid %
yObUIH cyXOoro Beca (pHIbTpOBaNBbHOM OyMmaru, a Takxke B Mr/cyTtku. [laH-
HBIE NTPEICTaBICHBI B TAOJHIIE.

AKTHBHOCTDb EJIJIKJI030JIMTHYECKOT0 MUKPOOHOT0 COO0IECTBA JePHOBO-NO/A30IUCTOM
JIETKOCYTJTHHUCTOMH MOYBbI

Macca ¢unbpTpoBanbHOIl Oymaru, T AKTHB-

Bapuant Havyallb- HOCTh

KOHEYHast AT IMC,

Hast MI/CYTKH

Be3 ynobpennit 1,71 1,60 0,11 2,6
Neo 1,72 1,38 0,34 79
Ngo+30 1,75 1,43 0,32 7,4
Noo+30 1,72 1,38 0,34 7,9
Ngo+30P15K30 1,75 1,48 0,27 6,3
I1/n naBosa, 50 1/ra 1,74 1,51 0,23 53
I1/1 maBo3a, 50 /ra + Ngo 1,75 1,39 0,36 8,4
I1/n naBo3a, 50 1/ra+Neo+30 1,75 1,40 0,35 8,1
TToca.naBo3a, 50 T/ra+Ngg30 1,74 1,36 0,38 8,8
I1/1 HaBo3a, 50 /ra+Ngp+30P15K30 1,75 1,40 0,35 8,1
I1/n maBo3a, 100 t/ra 1,77 1,49 0,28 6,5
I1/m maBo3a, 100 1/ra +Ngg 1,79 1,37 0,42 9,8
I1/n maBo3a, 100 1/ra+Ngo+30 1,73 1,29 0,44 10,2
I1/mn maBo3a, 100 1/ra+Ngp+30 1,75 1,29 0,46 10,7
I1/n maBo3a, 100 1/ra+Ngo+30P15K30 1,73 1,31 0,42 9,8

Ipumeuanue. [I/n — nocneneiicteue; [IIMC — 1emTION030IUTHYECKOE MUKPOOHOE CO-
o0uiecTBo
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U3-3a pedurura ocagkoB B MEPHO MMOCTAHOBKH SKCIIEPUMEHTA aKTHB-
HOCThH IEJUTIOJIO30JIATHIECKOTO MUKPOOHOTO cOOOIIecTBa MOYBLI ObliIa He-
BBICOKAsI.

Ha xoHTposme 6e3 ymoOpeHHH AEATENFHOCTH IIEIUTIOJIO30JIUTHIECKOTO
MuKpoOHOTO coobmectra (IIMC) 3aTopMOKEHa, €r0 aKTHBHOCTH COCTaBHIIA
2,6 Mr/cyr. BHeceHne a30Ta pe3ko aKTUBU3UPOBANO jesrenbHocTh [IMC.
Ipu BHeceHMM Bo3pacTaronmx 103 a30Ta Ngy_jp0 Ha OJ0Ke ombITa Oe3 opra-
HUKU aKTUBHOCThH ICJUTFOJIO30JIMTHKOB BO3pocia B 3 pa3a u coctaBmia 7,4—
7,9 mr/cyr. BHecenue moaHOro MuHepanbHOro yaoOpenus Ngp:3P15Kz B
2,5 paza akTuBH3MpOBajo AesTensHocTs [IMC.

OmarM w3 (HaKTOPOB aKTUBU3AIMH PA3JIOKEHUS ICIUTIONO3BI SBIISIETCS
BHECCHHME HaBO3a, Ha BapwaHTe rocieneicTsus 50 T/ra HaBo3a CKOPOCTH
pa3iIoKeHus cocTaBWiIA 5,3 MI/CYT., 9TO IPUMEPHO B 2 pasa BEHIIIC, YeM Ha
koHTposne. Ha ¢one mocneneiictsus 50 T/ra HaBo3a NP BHECEHUH BO3pac-
Taromux 103 a30Ta Ngp.1o0 AKTHBHOCTh MUKPOOHBIX LEJUIION03 B IMpeaenax
8,1-8,8 wmr/cyr. IloBblllleHHE AKTUBHOCTH LEJUIIONIO30JUTHYECKOTO MHUK-
pobHOro coobmiecTBa oTMeueHO 1o nocueneicteuto 100 T/ra HaBo3a MO
cpaBHEHUIO ¢ (POHOM Oe3 opraHuku u nocieaevicteueM 50 T/ra HaBo3a. [Ipu
BHECCHHMHU Bo3pacTaronmx 103 a3ota Ngg 19 akTuBHOCTE [IMC cocraBmia
9,8-10,7 mr/cyr. (Tadm. 3).

BeiBog. Takum 00pa3oM, Ha BBICOKOOKYJIBTYPEHHBIX JEPHOBO-
MTOJI30JTUCTHIX JIETKOCYTJIMHUCTHIX MOYBaX OCHOBHBIMHU (DaKTOpaMH CTHMY-
JUPOBAHUSA IEIUTIOI030JIUTHYECKOT0 MHKpoOHOTO coobmectBa (IIMC), B
KOTOpOE BXOISAT MHUKPOOPTAaHU3MBI PAa3HOW TAKCOHOMHUYECKOH MPHHAIICK-
HOCTH (TpUOBI, aKTHHOMHIICTHI, OAKTepHH), SBIIIOTCS BHECCHHE a30THBIX
ymnoOpeHHid ¥ HaBO3a. Y CTaHOBJICHBI KOJIMYECTBECHHBIC MapaMeTpPhl aKTHB-
Hoctd [UIMC mpu cucremax ymoOpeHHS ¢ MHUHHMAJIBHOW KOMIICHCAIHeH
BbIHOCa hocopa u xanus:

- Ha KOHTpoJie 6e3 ynoopenuii akruBHocTh LIMC cocraBuina 2,6 Mr/cyr.;

- Ha (poHe Oe3 OPraHuKHU MPU BHECEHUH BO3pacTaromx /103 a30ta Neg.120
axtuBHOCTH LIMC Bo3pacna B 3 pasa u cocraBuna 7,4-7,9 mr/cyr;

- Ha ¢one nocneneiicteug 50 t/ra u 100 1/ra akruBHOCTH LIMC BO3pac-
tama B 2,0 U 2,5 paza mo OTHOUIEHHIO K KOHTPOJIIO M cOCTaBwia 5,3 u
6,5 MI/CyT. COOTBETCTBEHHO;

- Ha (ore mocnezneiicTBus 50 T/ra HaBo3a BHeceHHE Ngp.1p9 CTEMYIHPO-
Bayio nestenbHOCTh [IMC B 3,1-3,4 pasa, akruBHOCTh [IMC cocraBmia 8,1—
8,8 mMr/cyT.;
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- Ha Qone mocneaeictBus 100 T/ra HaBo3a BHeceHHe Ngg 129 YCKOPSIIO
paszioxeHue 1esoiao3sl B 3,8—4,1 pasa, aktuBaocTh [IMC cocraBumna 9,8—
10,7 mr/cyT; IO CpaBHEHHIO ¢ KOHTpOJIEM (2,6 MI/cyT.);

- Ha o0oux (poHaX TOCIEeACHCTBHS HaB0O3a M O€3 HaBO3a OTMEUEHO CHH-
skerare aktTuBHOCTH [IMC nipu BHeceHUH Ngg+30P15K30.

VK 631.811.98:635.21

BJUSHUE HOBBIX ®OPM YJIOGPEHUI U PET'YJISITOPOB
POCTA HA YPOKAMHOCTH U KAYECTBO KAPTO®E.JIS
CxoBopoauna K. ., crynent

Hayunwiii pykogooumens — Bunvogpyw H. P., 0-p c.-x. Hayk, npogeccop
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO3STMCTBEHHAS aKaIEMUSD»,
r. l'opxu, Pecriydnmka bBenapychb

BBenenne. Kaprodens — BaxkHeHIIas MPOIOBOIBECTBEHHAS, KOPMOBAsI U
TexHu4eckas Kynbrypa [1]. Kaprodens morpebnsier 3HaunTenpHO Gosiblie
MUTATEIbHBIX BEIIECTB, YeM 3€PHOBBIE KyNbTYPHl U JI€H, HO MEHBIIE, YeM
caxapHasl CBEKJIa U KOPMOBbIE KOPHEIUIOIBI.

OnTuMu3anysi NTUTaHUs paCTEHHUH, MOBBIIIEHUE 3P (EKTHBHOCTH BHEce-
HUS y0OpeHUil B OTPOMHOMN CTETIEHHU CBS3aHBI ¢ 00eCIeueHHeM ONTHMAb-
HOTO COOTHOILIEHHS B MOYBE MAaKpO- U MHKPOAJIEMEHTOB. MUKpPO3JIEeMEHTHI
BBITIOJHAIOT B PACTCHUAX BaKHEHIINE (QYHKIMU U SBJISAIOTCS HEOOXOIMMBIM
KOMITOHEHTOM CHCTEMBI YHOOpEeHUs sl cOaJaHCHPOBAaHHOTO ITMTaHUS
CEIbCKOXO03UCTBEHHBIX KYJIbTYp [2, 3].

CoBpeMEHHbIM HalpaBJICHHEM IIOBBIICHHUS ypPOXKaHOCTH M KadecTBa
MPOJXYKIMK PAacTEHUEBOJCTBA SABJIAETCS BHEAPEHUE B CEIILCKOXO3SHCTBEH-
HO€ TPOU3BOJACTBO BBICOKMX IHEProcOeperaonmx TeXHOJIOTHI C IpUMeHe-
HHEM pETyJISITOpPOB pocTa pacTeHHi. VX NIpHMEHEHHe MO3BOJET CyIIe-
CTBEHHO IOBBICUTHh YCTOMYMBOCTH PACTEHHIl K HEONArompHATHBIM (HaKTo-
pam cpefbl — BRICOKHM M HU3KHM TeMIlepaTypaM, HeJOCTaTKy BJlaru, mopa-
KaemMocTu Oone3Hsamu [4].

eab uccieaoBaHNN — YCTAHOBUTDH BIUSHUE HOBBIX (hOpM MUKPOYI00-
pEeHHIl U PEryIsITOpPOB POCTa Ha YPOKaWHOCTh U KAa4€CTBO CPEIHEPAHHErO
copta kaptodeinst Manudect.

Marepuanabl 1 MeTOAUKA HCCAed0BaHMil. BimsiHue Mukpoynoopenuit
U PEryJsiTOPOB pOCTa Ha NMPOAYKTUBHOCTh M Ka4eCTBO KapTOQess MpOoBO-
qunock B 2014 u 2015 rogmax Ha Tepputopuu YHII «OmneiTHeIE mons
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

BI'CXA» Ha ombiTHOM moje «TymkoBoy». [lodBa AepHOBO-TIOM30JIUCTAS
JIETKOCYTJIMHACTAs, PAa3BHBAIOINASICA HA JIETKOM JIECCOBHIHOM CYTJIMHKE,
MOJICTHIIAEMOM C TTyOHHBI OKOJIO | M MOPEHHBIM CYTJTHHKOM.

B ompitax mpumensun kapoamun (46 % N), ammodoc (12 % N, 52 %
P,0s), xmopuctsiit kaiuit (60 % K,0). Hyrpusant mitoc (kaprodenbhbiii N
(0 %), P,0s (43 %), K,0 (28 %), MgO (2 %), B (0,5 %), Zn (0,2 %), Mn
(0,2 %) u depruBaHT (MPUIHIIATEIH)) IPUMEHSIICS B (a3e CMbIKaHUs OOT-
BBl M Havajga OyTOHM3aluu B 03¢ 2 Kr/ra. OOpaboTKy MOCaJoK MHKPO-
ynobpennem MukpoCrum B, Cu B no3e 1,3 n/ra npoBoamnu B daze Oyro-
HHU3aluH KapTodes.

DKOCHII — PEeryasiTop pocTa W MHIANKATOpP MMMYyHHTETa pacTteHuit (5%-
Hasi BOJHAsI SMYIBCHS TPUTEPICHOBBIX KHCIOT) — NMPUMCHSUICS B Hadvaie
[BETCHUSI, IPU MACCOBOM IIBETEHHH W B (pa3e KIyOHeoOpa3oBaHUS B J03€
200 mi/ra.

OOmas mIomans AeNSHKA — 25,2 M2, yaetHas — 16,8 M2, MMOBTOPHOCTH B
ombITe YeThIpexkpaTHas. [IpenmecTBeHHUKOM Ui KapTodens Obun 3epHO-
BbI€ KyJIbTYpBl. ['ycToTa nocaaku xaprogens — 48 Toic. kiryoHel Ha 1 ra.

[ToyBa OMBITHBIX YYacTKOB IO T'OJaM HCCIIEIOBAaHUH MMela HHU3KOEe U
cpennee coxepkanue rymyca (1,2-1,7 %), pHke 5,1-6,1, P,Os — 269-
318 mr, K,0 —173,3-214,5 mr/kr.

Pe3ynbTaThl ncciienoBanuii  ux oocyxaenue. [IpimeneHue ynoope-
HUH W PETyIATOPOB POCTa OKA3alo IOJIOKHUTENILHOE BIMSHUE HAa ypOXKai-
HOCTbH KapTodens (Tabmua).

Biiusinue y100peHuMii 1 peryJsiTopoB pocTa Ha YpPo:KaiiHOCTb H Ka4ecTBO
Kkaprodens B cpeqem 3a 2014-201S rr.

Vpoxaii- OxymnaemocTb Tonap-
1 xr x.B. NPK ynobpe- | Kpaxmain,
Bapuanr ombita HOCTB, | o ypoxaem KTy6Heil % HOCTb,
T/ra r ’ %
1. be3 ynobpenuit 27,2 - 17,0 90,2
2. N120P70K130 - (1]0H 42,4 47,5 17,0 94,0
3. ®on + MukpoCrum B, Cu 45,2 56,3 17,9 94,2
4. ®on + HyrpuBanT mioc 51,6 76,3 17,9 97,4
5. ®on + DKrocui 46,9 61,4 17,4 96,1
HCPys 1,6 — 0,4 -
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IMpumenenne N1P70Ki39 M0 cpaBHEHHIO ¢ HEYTOOPEHHBIM KOHTOPOJIEM
MIOBHIIIIATIO0 YPOKAHHOCTh KIyOHEH kapToderns Ha 15,2 1/ra mpu okymaemo-
ctu 1 kv NPK 47,5 xr xiryOneit. HexkopHeBas moakopMka KapTodemns MUK-
poymooperuem MuxpoCtim B, Cu Ha dore NixP70Ki3p moBsimmana ypo-
KaWHOCTh KiIyOHeH Ha 2,8 T/ra, a HyrpuBanTtom mmoc — Ha 9,2 1/ra. Ilpu-
MEHCHHE PErysisaTopa pocTa DKOCHI YBEIUYUBAIO YPOXKANHOCTH KITyOHEH
Ha 4,5 1/ra. Ucnonb3oBanne MukpoCtum B, Cu u Hyrpusanra miroc mo-
BBILIAJIO coJiepKaHue KpaxMaina B KiryoHsx Ha 0,9 % u Dxocuna — Ha 0,4 %.
O06paboTka mocazok kaprodens HyTpuBaHTOM IUTFOC 1 IKOCHIOM CIIOCO0-
CTBOBaJIa HEOOJIBIIIOMY YBEIUYCHUIO TOBAPHOCTH KITyOHE# KapTodes.

3axurouenne. ONTHMaNbHBEIM BAPHAHTOM B OIBITaX ¢ KapTodeneM cop-
ta Marudect Ob1 BapuanT ¢ nmpuMmeHeHHEM Ni0P7oKi30 B coderanmm c
IByMA TIOAKOPMKaMHu HyTpuBaHTOM IuTIOC, KOTOPBI 00ecTiednBal moyde-
HHE ypoXxaiHocTH KiyOHe# 51,6 T/ra, comepxkanme kpaxmama — 17,9 %,
okymaemocTh 1 kr NPK — 76,3 kr xiryOHei.

JINTEPATYPA

1. Kaprodens / 1. naap [u ap.]. — Munck: @Y Aundopm, 1999. - 272 c.

2. Db deKTHBHOCTh PUMEHEHHSI MUKPOYIOOPEHUH U PEryJIsTOPOB POCTa MPH BO3JEIIBIBA-
HUH CENTbCKOXO03IHUCTBEHHBIX KynbTyp / . P. Bunpadumym [u np.]. — Munck: benapyc. HaByka,
2011.-293 c.

3. ®atees, A. U. OcHoBbI mpuMeHeHHss MUKpOymoOperuit / A. . ®@arees, M. A. 3axa-
posa // Xapbkos, 2005. — 134 c.

4. CackeBudu, I1. A. [IpumMeHeHHe perynsTOpoB pOCTa MpPU BO3/CIBIBAHHH CEITBCKOXO-
3siicTBeHHBIX KynbTyp / I1. A. Cackesud, B. P. Kaxapckwuii, C. H. Ko3snos. — T'opku, 2009. —
296 c.

YK 635.21.631.811.98

9KOHOMMYECKAS DPPEKTUBHOCTb IPUMEHEHUSA
HOBBIX ®OPM YJIOBPEHUU U PET'YJISITOPOB POCTA

ITPU BO3JEJIBIBAHUU KAPTO®EJIA

CxoBopoauna K. 1., crynent

Hayunwiii pyrogooumens — Bunvogpyw H. P., 0-p c.-x. Hayk, npogeccop
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO03SIMCTBEHHAS aKaIEMUSD»,
r. l'opku, Pecriyonmka benapychb

Beenenne. Kaprodens — apeBHeiinias KynbTypa Ha 3eMHOM miape. W3-
BECTHO, YTO KapTodeb BIEpBbIe HAYaIH KyJIbTUBUPOBATH MPUOIH3UTEIHLHO
5 ThICSU JET Ha3aj KHUTenHn OacceifHa o3epa TuTHKaka, KOTOpOE pacroo-
KEHO Ha Tpanuie Mexnay [lepy u Mummn [1].
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IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

B Hacrosmee Bpemst 00JbIIOE BHUMAHHE yIENSCTCS BHEOPEHUIO DHEP-
rocOeperaromux TEXHOJIOTHH BO3/IENIBIBAHHS CEIbCKOXO03HCTBEHHBIX KYJb-
Typ. [IpuMeHeHNne HOBBIX CIIEIMANTN3UPOBAHHBIX KOMIUIEKCHBIX MUHEPAIIb-
HBIX yIOOpEHHH ISl CETbCKOXO3IHCTBEHHBIX KYIbTYP, COAEPKAIINX MaK-
PO- ¥ MHKPOJJIEMEHTBHI, & TAKXKE PEryJISITOPHl POCTA MO3BOJISIET CYIIECTBEH-
HO CHHM3HTh IO CPaBHEHHUIO C OJJHOKOMIIOHEHTHBIMHU yJOOPEHUSIMH 3aTPaThl
Ha IpUMeHeHue ynoopenuii [2].

Lean nccienoBanuii — 1aTh SKOHOMHUUYECKYIO OIICHKY HOBBIM CIIEL[Ma-
JIM3UPOBAaHHBIM KOMILUIEKCHBIM YIOOpEHHSM JUIi OCHOBHOTO BHECCHHS W
HEKOPHEBBIX MOJKOPMOK KapTo(delnsi, a TakKe peryisropaM pocTa U KOM-
IUIEKCHBIM TpernaparaM Ha OCHOBE MHKPOIEMEHTOB M PEryJIsITOPOB POCTa
IIPU BO3ZETIBIBAHUY CPEAHEPaHHETO copTa Manupecr.

MaTepuanabpl H MeTOAUKA HCCJIeA0BaHUNA. D((HEeKTHBHOCTH HOBBIX
¢dopM ynoOpeHuit u perymsaTopoB pocta uccienosanucs B 2014 u 2015 ro-
nax Ha teppuropun YHI[ «OnbitHeie monst BI'CXA» Ha onmeITHOM moje
«TymKoBO» Ha IEPHOBO-TOA30JINCTON JIETKOCYTJIIMHUCTON MOYBE, Pa3BH-
BAIOILEHCsl HA JIETKOM JIECCOBUIHOM CYTJIMHKE, IMOJCTHIAEMOM C TIIyOWHBI
OKOJIO 1| M MOPEHHBIM CYTJIMHKOM.

B ombitax npumensuin kapoamun (46 % N), ammodoc (12 % N, 52 %
P,0s), xmopuctsrit kamuii (60 % K;0). Y3 KOMILICKCHBIX YAOOpSHHIA It
OCHOBHOT'O BHECEHHS MCIOJIb30BalM ynoOpeHue, paspadborannoe B MucTH-
TyTe nouBosejeHus u arpoxumun HAH benapycu (ADK xnopcoaepxariee
ynobpenne) mapku NPK16:12:24 ¢ 0,12 % B, 0,15 % Cuu 4 % S, a Taxke
KOMIUIEKCHOE OECXJIOPHOE OpPTaHO-MUHEPAIbHOE TPAHYIMPOBAHHOE YI00-
peHue i KapTodens, Ipou3BeJeHHoe B Pocen, ¢ comepxaHneM Makpo- U
mukpoanementos (N 6 %, P,0s5 7,2 %, K,O 7,6 %) 1 ryMHHOBBIX BEIIECTB —
2,6 %.

Hyrpusaut mwiroc (kaprodensusiii N (0 %), P,Os (43 %), K,O (28 %),
MgO (2 %), B (0,5 %), Zn (0,2 %), Mn (0,2 %) u ¢epruBant (npununa-
Telb)) MpUMEHsICS B ha3e CMbIKaHHs OOTBBI M HaYajga OyTOHH3AIMHU B J103¢€
2 kr/ra, a mukpoynooperue MukpoCrum B, Cu (N — 15 1/, B — 45 r/n, Cu —
40 r/n, rymuHoBbIe BemiectBa — 0,6—6,0 mr/m) — B go3e 1,3 ni/ra B dase Oy-
TOHU3AIMU KapTodeIs.

DKOCWII — PETyIATOp POCTa U MHAWKATOP MMMYyHHTETa pacTeHur (5%-
Hasl BOZJHAsI OMYJBCHS TPUTEPIICHOBBIX KHCJIOT) — IPUMEHSIICS B Hadaye
[BETCHHS, IPU MACCOBOM IIBETEHHH W B (a3e KIyOHeoOpa3oBaHUS B J03€
200 mur/ra. B ombITax MCIIOIB30BaN MOACTWIOUHEIN HaBo3 KPC.
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[louBa ONBITHBIX YYacTKOB IIO IOJaM HCCIIEJOBAaHUM HMMea HU3KOE U
cpennee coxepxanue rymyca (1,2-1,7 %), pHge — 5,1-6,1, P,Os — 269-
318 mr, K,0 - 173,3-214,5 mr/kr.

OOmas mIomanb AeNSHKA — 25,2 M2, yaetHas — 16,8 M2, MMOBTOPHOCTH B
OTIBITE YeThIpeXKpaTHas. [IpeniecTBeHHUKOM 15l KapTodes ObLIH 3epHO-
BbI€ KYJIbTYpBI. ['ycToTa nocaaku xaprodens — 48 Toic. kiryoHel Ha 1 ra.

ATpOTEeXHHMKa BO3JIEJIBIBAHMS KapTOdesss — B COOTBETCTBHM C OTpacie-
BBIM PErJIaMeHTOM Ul yCIOBUH MoruneBckoit obnactu.

Pacuer sxoHOMHUECKOl 3((HEKTUBHOCTH YIOOPEHUH MPOBOAMICS IO
MeTonuke, pazpadoranHoit PYII «/HCTUTYT MOYBOBEAEHHSI M arpOXUMHHU
HAH Benapycu» [3].

PesyabTaThl HccjenoBanuii U ux odcy:xkaeHue. OCHOBHBIMH ITOKa3a-
TEJSAMH, XapaKTEPUIYIOIUMH SKOHOMUIECKYIO 3(P(PEKTHBHOCTD pe3yJIbTaTa
OIbITa WJIM MPOBOAUMBIX MEPONPHUSATUH, SBISIIOTCS: BBIXOJA MPOLYKLUH
¢ 1lra B KOHTpPOIIC U B OTBITE, JOMOJHUTENBHBIA BBHIXOA MPOAYKIUH (TIPH-
0aBka), OKynmaeMocTb | 1 1. B. yIoOpeHui MOMONMHUTETFHON TPOIyKIHEH,
CTOMMOCTh JIONIOJHUTENbHOW MPOAYKIUHU, YCJIOBHBIM UHCTBIA [OXOI,
YCJIOBHBIH YPOBEHb PEHTA0EIBHOCTH WJIM OKYIAaeMOCTH JIOTIOJHHUTEIBHBIX
3arpar.

JKOHOMUYeCKas 3P (PeKTUBHOCTH NPUMEHEHHsI HOBBIX opM yao0peHuii
U PeryJisiTopoB pPocTa NpPH BO3/eJIbIBAHNN KapTodeus copra Manudecr,
cpenHee 3a 2014-2015 rr.

YP?- Croumocts | Bcero Cebecron- Vci1oBHBINH Oxynae-
JKau- MOCTb 1 10 o MOCTb
JOIIOJIHU- | AOIOJIHU- YUCTBIN
HOCTB, o JOIIOJIHU- JOIIOJIHH-
BapI/IaHT OIIbITa TCIBHOU TECJIIBHBIX o J0X0M1,
T/ra TCIbHOU TCJIBbHBIX
l'IpOI[yKL[HH, 3anaT, HpOI[yKL[HH ThIC. 3anaT
pyo. TBIC. PYO. THC, pY6. pyo/ra py6./py6.
1 2 3 4 5 6 7
1. be3 ynobpenuit 27,2 - - - - -
2. NooPes 343 | 24850 | 41339 | 582 | 207161 | 6,0
3. @on | — NeoPeoKiss | 36,6 | 32900 | 65205 | 694 | 263795 | 5.1
4. NoPooKis (ADK) | 455 | 64050 | 84377 | 461 | 556123 | 7,6
5 NooPsaliss  (APK) 455 | 6e500 | 86376 | 455 | 578624 | 7.7
OecxJiopHast
6. Don 2 — NiProKuo | 424 | 53200 | 7139.9 | 470 | 460601 | 75
T.®on 2 + Mukpo 45 | 63000 | 82586 | 459 | 547414 | 7.6
Ctum B, Cu
ﬁ;ﬁ?‘ 2 tHympusant g4 6 | gsa0 | 99082 | 406 | 754918 | 86
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

OkoHYaHUE

1 2 3 4 5 6 7
9. ®on 2 + Dkocun 46,9 68950 8567,9 435 60382,1 8,1
10. NigoPooKisso + Hyr- 47,0 69300 9089,9 459 60210,1 7,6
PHUBAHT IJIFOC
11 don 1 + Hasos 46,7 | 68250 | 12775,1 65,5 55474,9 5,3
40 1/ra

HCPgys 16

Kak BHIHO M3 NPUBEJCHHBIX B TAOIHIlE JAHHBIX, IPUMEHEHHE YHI00pe-
HUI MPH BO3JCIIBIBAHAN KapTOQelss 00ecleurBan0 MOJYyYCHUE BBICOKOTO
YCIOBHOTO YHCTOTO J0X0jaa. Hanbosiee BEICOKUM YCIOBHBIN YUCTBIA TOXO/T
(75491,8 T1HIC. py0.) ®W OKYHaeMoOCThb JIOTIOJIHUTCIBHBIX  3aTpaT
(8,6 py6/py06.) ObLIM MpH MPUMEHEHHH KOMILIEKCHOTO ymobpenuss Hytpu-
BaHT wmoc Ha pore NiyP70Ki30. Heckonbko HUXE, HO TakKe BHICOKHN M-
cTbiit noxon (60382,1 Thic. py0.) M OKyNaeMOCTh JIONOJHHUTENbHBIX 3aTpaT
(8,1 py6/py6.) OpuH B BapmaHTe ¢ 00pabOTKON MOCAAOK KapTodens pery-
nsaTopoM pocta Dkocui Ha GpoHe NixoP70Ki39. Hanboee HU3kUM yCITOBHBIM
YHUCTBIM J0XOJ M OKYIaeMOCTh JIOTIOJHHUTENbHBIX 3aTpaT ObUIM B BapuaHTE
NgoPes, THe He TPUMEHSATNCH KalWiHBIE YyMOOpeHWs, W B BapUaHTE
NgoPesKiss.

3axuodyenue. [IpuMeHeHre MHUHEPAIbHBIX YAOOPCHHI W PEryJISTOPOB
pocTa mpu BO3/AEIBIBAHUH KapTOQels 00eCleunBaIo MOIyYeHHE BRICOKOTO
YCIOBHOTO YHCTOTO JOXOJa W OKYMAeMOCTH JIOTOJHUTEIBHBIX 3aTpar.
HaubGonee BbicOKkMM ycnoBHBIN 4McTbIH poxox (75491,8 teic. pyb/ra) n
OKYIaeMOCTb JIOTIOJIHUTENBHBIX 3aTpat (8,6 py0/py0.) Oblin npu npuMeHe-
uun Hytpusanta mioc Ha Gonre NipoP7oKiso.

JINTEPATYPA

1. Kaprodens / [. Illnaap [u ap.]. - Munck: @Y Aundopm, 1999. - 272 c.

2. D }exTUBHOCTS IPUMEHEHNSI MUKPOYIOOpEHHUII U PETyIIITOPOB POCTa IPH BO3/IEIIBIBA-
HHH CeJIbCKOXO03HCTBeHHBIX KynbTyp / W. P. Bunbaduym [u np.]. — Munck: bBenapyc. HaByka,
2011. - 24 c.

3. MeTonuka OmpeAeNneHus arpOHOMHYECKOW M DKOHOMUYECKOH 3 (PEeKTUBHOCTH MHHE-
paNbHBIX U OpraHndeckux ynoopenuii / Y. M. Boraesnd [u 1p.]. — Munck, 2010. — 24 c.
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YK 631.8.022.3:631.81:633.491:631.445.2

3OBOEKTABHOCTD PA3JIMYHBIX YPOBHEN MTPUMEHEHU A
YJIOBPEHUM TP BO3IEJIBIBAHAU KAPTO®EJISA

HA JEPHOBO-TIOA30JUCTOM JIETKOCYTJIMHACTOMN
IHOYBE

Cxosopoanna K. W., ctynent

Hayunwiii pyxosooumens — Bunvogpayw U. P., 0-p c.-x. Hayk, npogeccop
YO «benopycckas rocyapcTBEHHAs CEIbCKOX03SHCTBEHHAS aKaIeMUsy»,
r. lopku, Pecriyonika benapychb

Bgenenne. Kaprodens o0ianaer OTHOCUTEIBHO c1ab0OpPa3BUTON KOpHE-
BOM CHCTEMOM M B IEPBBIM NEPHOA pOCTa IUIOXO YCBAaUBAET TPYAHO-
pacTBOPHMBIE NHUTATENBHBIC BEIIECTBA M3 MOUYBBI. DTO O0YCIABIMBACT II0-
BBILICHHYIO OT3BIBUMBOCTH KapTodels Ha BHeceHne ynoopenuil. [lormomnie-
HHE JJIEMEHTOB NMHUTaHMS KapTo(dereM NMPOUCXOANUT B TEUEHHE BCETO BEre-
TAIlMOHHOTO INepuoja, 6ojee OBICTPHIME TEMIAMHU MOTPEOJICHNS TUTATEIb-
HBIX BelIecTB 00J1a7at0T panHue copTa [1].

Kaprodens xopomo oT3bIBaeTCss Ha NPUMEHEHHE OPraHUYECKHX YH00-
penuil. DPPEeKTUBHOCTh MHHEPAIBHBIX YHOOpEHHH NPH COBMECTHOM HX
BHECEHHH C OPraHMYECKUMH 3aBUCHT KaK OT JI03 OPraHUYECKHUX yI00peHHH,
TaK ¥ oT ux Buma [2].

Leabr uccaenoBaHMii — yCTaHOBUTH BIHMSHHE CHCTEM YAOOpeHHs Ha
YPOXaHOCTh M Ka4eCcTBO KapTodens cpeaHepanHero copra Manudecr.

Marepuaibl 1 MeTOAUKa HccjaeqoBaHuil. lccienoBaHuss mpoBOIuU-
soch B 2014 u 2015 ropax Ha treppuropun Y HL{ «OnbitHeie nonst BICXA»
Ha OmbITHOM Tosie «TyIIKOBO» Ha JAEPHOBO-TIOJ30IMCTON JIETKOCYTJIMHH-
CTOI1 MOYBE, Pa3BUBAOLICHCS HA JIETKOM JIECCOBHIHOM CYTJIMHKE, TO/CTH-
JIAEMOM C TIIyOMHBI OKOJIO 1 M MOPEHHBIM CYTJIMHKOM.

B ombitax npumensuin kapbamun (46 % N), ammodoc (12 % N, 52 %
P,0s), xnopuctsiii kanuit (60 % K;0). Mcnonb3oBaics Takxe MoICTUIOY-
HBIIl HABO3 KPYIIHOT'O POraToro CKoTa.

I'ycrora nocanku — 48 Thicsiy kiryOHeH Ha 1 ra.

OGmas miomap ACISHKE — 25,2 M, yueTHasd — 16,8 M, IOBTOPHOCTbH B
ombITe YeTblpexkparHas. [IpeniecTBeHHUKOM Juist KapToderns Obun 3epHO-
BBI€ KYJIBTYPBI.

IToyBa OMBITHBIX YYacTKOB IO TOZaM HCCIIEIOBAHUH MMeENa HHU3KOE U
cpemnee coxepxkanne rymyca (1,2-1,7 %), pHke — 5,1-6,1, P,O5 — 269—
318 mr, K,O — 173,3-214,5 Mr/kr. ArpoTeXHHKa BO3CIBIBAHUS KapTO(hes
OblJIa B COOTBETCTBHUHU C OTPACJIEBBIM PETJIAMEHTOM.
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

Pe3yabrarsl uccienoBaHuii M ux odcy:knenue. Buecenue hochopHbix
n KamuitHeIX ynoopenuii (NgoPsg) MoOBBIIIamO ypoxalHOCTE KITyOHEH Kap-
Todenst copra MaHu(beCT 1Mo CpaBHEHHUIO ¢ BApUAHTOM O€3 BHECEHHUS y100-
penwii Ha 7,1 T/ra. lomonanTensHoe puMeHenne Kizs Ha GoHe NggPgg crro-
COOCTBOBAJIO MOBBIIICHUIO YPOXKaWHOCTH KiyOHel Ha 2,4 1/ra (Tabmn. 1).

Ta6nuua 1. BausiHue cucTeM y1o0peHust Ha ypokailHOCTh KJIyOHei kapTodes, T/ra

YpoxailHOCTb, T/Ta IIpubaBka | OxymaemocTh
Bapuanr 2014 2015 K KOHTpO- 1 xr NPK,
I. I. cpeanee 1o, T/Ta KT KITyOHeit

1. be3 yno6penuit 29,8 24,6 27,2 - -
2. NooPeg 34,9 33,7 34,3 7,1 45,0
3. NgoPesKiss 38,0 35,2 36,6 9,5 32,5
4. Ni2oP70Kizo 44,3 40,5 42,4 15,2 47,5
5. Haso3s 40 T/I‘a + N90P63K135 49,3 44,0 46,7 19,5 -
HCPgs 1,7 2,8 1,6

HauOonee BbICOKas ypoxaiHOCTb KIIyOHEH kapTodens B cpemHeM 3a
nBa roga (42,4 T/ra) mpu NMPUMEHEHUH MHUHEPaJbHBIX yIOOpeHui Oblia B
BapHaHTE ¢ MAKCHMAJLHBIMHM J03aMH a30THBIX ymoopenuii (Ni2oP70Kis).
B sToM BapmanTe Oputa 1 camasi BeIcokas okymaemocTh | kr NPK xr xiry6-
Heit (47,5).

MaxkcumManbHas ypokaiHocTs Kaptodens (46,7 1/ra) Opuia moiydeHa
npu couetannu BHeceHus 40 T/ra HaBo3a ¢ NggPegKi3s. [IpumeHenne MmuHe-
PATBHBIX yIOOPEHUIl CIIOCOOCTBOBANIO BO3PACTAHHUIO TOBAPHOCTH KIyOHEWH
(tabx. 2). Haubonee Bbicokas ToBapHOCTH KiryoHe# (97,5 %) Obuia B Bapu-
anTe ¢ BHecenueM 40 T/ra HaBo3a B coueTaHHU ¢ NggPegKias.

Tabauna 2. BausiHue cucTeM y1o0peHus: HA ypo:kaiiHOCTb KJIyOHeil kapTodes,
cpenHee 3a 2014-2015 rr.

Tosap- Boixon Bkycossie | HedepmenTtaTuBHOE
B Kpaxmann,
ApHaHT HOCTb, o Kpaxmaja, | KadecTBa, [IOTEMHCHHE,
o

% T/Ta Gan Gant
1. be3 ynoOpenwuii 90,2 17,0 4,6 8,0 9,0
2. NgoPes 91,6 17,6 6,0 8,0 8,0
3. NgoPesKi3s 94,7 17,4 6,4 6,5 8,0
4. N12oP70Kizo 94,0 17,0 7,2 55 9,0
5. HaBo3 40 1/ra +
NooPesK 126 97,5 16,5 79 6,5 9,0
HCPys 04
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3akaouenne. HanbGomnee >pdekTuBHON CHCTEMO yIOOpeHWs KapTo-
(emnst OblIa HAaBO3HO-MHHEPAIbHAS, KOTOpast oOecreunBalia P BHECCHUH
40 1/ra HaBo3a B coueTaHnm ¢ NggPegKi3s momydenne B cpeqnem 3a 2014—
2015 roms! yposxxaiHOCTB KIIyOHEH KapTodens copra Manudecr 46,7 T/ra n
BBIXOJ Kpaxmaia 7,9 1/ra.

JIMTEPATYPA

1. Bnacenko, H. E. Yno6penne kaprodens / H. E. Bnacenko. — M.: Arponpomusnar,
1987.-219c.

2. ParmonansHo npuMenenue ynoopennit / Y. P. Bumsaduym [u gp.]. — Topku, 2002. —
324 c.
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BUOJIOI'usi U BPEAOHOCHOCTb HAUBOJIEE
PACITPOCTPAHEHHBIX COPHSAKOB B IIOCEBAX KYKYPY3bI
Coxoa H. B., ctynesT

Hayunwuii pyxogooumens — Mupenkoe 0. A., kauo. c.-x. Hayk, OoyeHm
YO «benopycckas rocyrapcTBeHHAs CETECKOXO03SHCTBEHHAS aKaJeMUs»,
r. ['opku, benapyco

BBenenune. CopHble pacTeHHs B OTJIMYME OT KyJbTYpHBIX B Ipoliecce
JUINTEIBHON IBOJIOLUH BBIPAOOTANN PSIJi 0OCOOCHHOCTEH, ITO3BOJISIONINX UM
MPUCTIOCA0IMBAThCA K HEONArONpHUATHBIM YCIOBUSIM Cpebl OOUTaHUs, He-
CMOTpSl Ha TOCTOSIHHO TpUMEHseMble Mepbl 00phObl ¢ HUMH. COpHSKH
YCTOHYMBO 3aHMMAIOT IEPBOE MECTO 110 YPOBHIO BPEIOHOCHOTO BIIMSHUS HA
ypOKail KyIbTYpHBIX pacTeHuil. YcnenrHas 00pp0a ¢ COPHIKAMHU C y4ETOM
OXpaHBl OKPY’KAIOIIEH cpe/ibl U 03X0POBIICHUS (PUTOCAHUTAPHON 0OCTAHOB-
KU B LIEJIOM TIPH HCIIOJBb30BaHUH Hanboiiee YPPEKTHBHBIX U IKOJIOTHICCKH
NPUEMIIEMBIX CPEACTB BO3MOXKHA TOJIBKO MPU IIUPOKOM NMPUMEHEHHH XH-
MHYECKOTO METO/Ia.

Ananau3 undopmauun. Kykypysa B cuily cBoux OHOJOTHYECKHUX OCO-
OGeHHOCTEH, IUPOKOPSAHOTO MOCEBA 1200 KOHKYPUPYET ¢ COPHAKAMH, YTO
SIBJSIETCSl MPUYMHON 3HAYMTENBHBIX IOTEPh ypOXKasi 3€JICHHOW MacChl W
3epHa KyJIBTYphl. MapuipyTHble OOCIeIOBaHHA NPOBOAWINCE B 1996—
2005 rr. HUPVYII «bex U3P» ¢ menpro u3ydeHust BUIOBOTO COCTaBa U pac-
MPOCTPAaHEHHOCTH COPHBIX PAacTeHHH B IOceBax KyKypy3bl B benapycu.
MapipyT Hameyalicsl ¢ TAaKUM PacdyeroM, 4TOObl MaKCHMaJlbHO OXBaTHTh
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

TIOYBEHHBIE PA3HOCTH peciyOnmku. Beero Obuio obcnemoBano 246 moneit
KYKypy3Bl, KOTOpBIE HAXOAWJHNCh B pa3HBIX arpoKIMMAaTHYECKUX 30HAaX
pecrryOukw. Pe3ynbTaTel MapmpyTHEIX 00CTIeIOBaHAN MOKa3ajH, 9To, He-
CMOTpSI Ha TIPOBEACHNE XUMIIPOTIOIOKH, TIOCEBBI KYKYPY3bl OCTAIOTCS CHITh-
HO 3acopeHHBIMU. BrisiBiieHO 110 BHIOB COPHBIX PACTECHUM, OTHOCSIIUXCS K
27 OOTaHMYECKUM CEMEHCTBAM, BKJIIOYAIONMM 83 OOTaHMYECKHX pPOJa.
HauOomnbIiiee 4ncio BUIOB TPUHAIUICKHUT CEeMEHCTBAM: acTpoBbie — 24,
MSATJIUKOBBIC — 16, KamycTHbIe — 10, TBO3AMYHBIC — §, TPEYHUIIHbIC — 7, SIC-
HOTKOBBIC — 7, 6000BBIC — 6. 3aTeM CIICAYIOT CEMEHCTBA: MapeBbie, Oypau-
HUKOBBIC, TOAOPOKHUKOBBIE — T10 3 BUJa, HOPUYHUKOBBIC U I'€PAaHUCBBIC —
mo 2 Bupa [1, 2].

Hamnbonee yacTo 1 B 3HAUNTEIIFHOM KOJIMYECTBE Ha 00CIEIOBAHHBIX I10-
JSX BCTPEYAIOTCS Mapb Oerasi, Mpoco KYpPHHOE, MBIpeH MONM3yduii, Toper
BBIOHKOBBIN, TOpEIl MIEPOXOBATHIH, TOpEl] NTHYMA, pOMAIIKa Hemaxydas u
ocoT moneBoit. Ha monoBuHe mosneit BecTpedaetces (uaika mojesas, Ha TPETH
00cIIeIOBaHHBIX IIOCEBOB — 3BE39aTKA CPEIHSIS, MACTYIIbS CYMKa OOBIKHO-
BeHHas1. O0cne10BaHUAMH, IPOBEICHHBIMU B OoJiee Mo3aHMuEe CpokH, ¢ 2006
mo 2013 roasl yCTaHOBJIEHO, YTO MO JUHAMHKE 3aCOPEHHOCTH Ha MEPBOE
MECTO BBIIIIO KypHHOE IMpoco — 9,6 wr./™m%. Jlanee ClIeAyIoT Maphb Oenast —
5,6 HIT./MZ, BUIBl ropua — 3,7, melped mon3yuwmii — 2,7, BUABI 0COTa
0,5 1r./m2.

Hamnbonee BpenOHOCHBIME COpPHSIKaMH, KOTOPBIE MaKCHMAJIBHO aarTH-
POBaHBI K AKCTPEMAIBHBIM CUTYalllsIM M TOMUHHUPYIOT B MTOCEBAaX KyKypy-
351, SBJIIIOTCS TIPOCO KypHHOE, TIBIpel MON3y4yuil 1 Maps Oenasd. Paszmiaus B
3aCOPEHHOCTH TIOCEBOB CBSI3aHBI B IIEPBYIO OYepenb C MPUMEHEHHEM Tep-
OWIINIOB ¥ TOYBEHHO-KIMMATHICCKIMH yCIOBUAMH.

KypuHoe mpoco criibHO KOHKYPHPYET ¢ KyKypy30#, IIpopacTaeT BOJIHO-
00pa3HO U aKTHBHO. BBICOKas IUIOTHOCTh PACTCHUIM MOXKET 3HAYUTEIHHO
COKpAaTHUTh ypoxail KyKypy3bl. KoaQpuIMeHT KyIIeHUs y COpHSAKa OYCHb
BBICOK: OJJHO pacTeHue MoxeT (popmupoBath 20-30 u Gojee II0IOHOCS-
umwmx crebeit Beicoroit 160—190 cm. Ha omHOM pacTenuu B cpegHeM obOpa-
syercst 400...500 cemsiH, MakcuManbHast 1m0a0BuTOCTH — 60 000 3epHOBOK.
B mouBe coxpansiercst 10 13 net. Takum 00pa3oM, MPOCO KypUHOE JTOCTa-
TOYHO CHJIFHO KOHKYPHUPYET C KYKYpY30H 3a CBET, DJIEMCHTHI ITUTAHUS, BO-
Iy ¥ TOCTOBEPHO CHIDKACT ypOsKail 3eJICHOI MacChl M 3epHa.

Mapsp Oemast obmamaeT OGONBIION MPHUCIOCAOTUBACMOCTBIO K YCIIOBHSIM
npouspactanus. ClieqyeT OTMETHTD, YTO KH3HECTIOCOOHOCTh CEMSH B TI0Y-
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BE COXpaHSAETCS HAa MPOTSEHUH OT 8 10 38 JeT. DTO MPOUCXOIUT OJlaroa-
psl TBEPIIOW BOJO- W BO3MyXOHETPOHHIIAeMOHN oOosouke. OIHO pacTeHHe
Mapu crocoOHo maBath 10 700 000 ceMsIH-OpenIKoB.

[IbIpeli non3yuyuil OTIMYAETCA TEM, YTO HE BBIMEP3a€T IIPU HU3KUX TEM-
mepaTypax, 9To 00YCIOBICHO OOIBIION MacCcOi KOPHEBHIIL.

[Toyxu meIpest He UMEIOT TIEPHO/Ia IOKOS U MOITOMY CIIOCOOHBI IIpopac-
TaTb CO BpPEMEHH HMX OOpa3oBaHUsI C MOJIOABIX KOPHEBHII (C BECHBI JIO
HacTyIuleHHs: MOpo30B). OZHO KOPHEBHINE JJIMHHONH B METP MOXKET UMETh
110 50 >KM3HECTIOCOOHBIX TOYEK, KOTOPBIE CIIOCOOHBI JaBaTh MOJIOABIE JKH3-
HecrocoOHble pacTeHus. OCHOBHasI Macca KOPHEBHUII| 3ajeraeT Ha IiIyOuHe
10-12 cm.

Kpome Toro, pazMHOXXEHHE JaHHOTO COPHSAKA MPOUCXOANT CEMEHAMH —
3epHOBKaMH, KOTOPBIE MPEKPACHO BCXOMAT C TIyOUHBI 0T 7 cM [3].

CopHble pacTeHHS yXyALIAIOT Ka4eCTBO PAaCTCHHEBOIAYECKON M KHBOT-
HOBOJYECKOH MPOIYKIHMH. Y KyJIbTYPHBIX PacTCHHH BecbMa OTPaHHUYCHO
oOpazoBaHue CEMSH B IUTOJIaX, @ y COPHBIX BBICOKAs INIOJOBUTOCTE. CeMeHa
JJIATCJIBHOC BPEMsS MOI'YT HaXOJUTBHCA B COCTOSIHUH TIOKOSA W COXpaHAThb
CBOIO XHM3HECIIOCOOHOCTh, a B ONpPEJACICHHBIC NEPHOABI JaBaTh BCXOJBIL.
CBOMCTBO CEeMSH JJINTEJIBbHOEC BpEM HEC JaBaTb BCXOAOB, COXpaHsA KU3HE-
CHOCOOHOCTh, O0BsicHAeTCS MX mokoeM. OH 0O0BsICHAETCS (HU3MOJIOTHYEe-
CKHMM COCTOSIHUEM CCEMSAH U CTPOCHUEM 000JI0YKH. I_IJ'II/ITCJ'H:HOCTL IIOKOA
MIPOJOIDKAETCS OT HECKOJBKUX JIET 10 HECKOJIBKHUX AecATKOB JieT. CeMeHa
ropla BbIOHKOBOTO, POMAIIKH HeMaxy4de COXpaHsIoT )KU3HECTIOCOOHOCTh B
TedeHuH 5. ..10 neT; MUKyIpHIKa OOBIKHOBEHHOTO, KYPHHOTO Ipoca — 10 15
JIeT, a Mapu OeJIOM, MaCTyIIbe CYMKH, 3Be3J4aTKu — Ooiee 20 Jer.

Hapsiny ¢ BBICOKOH IUIOJIOBUTOCTBIO M YKM3HECTIOCOOHOCTBIO CEMSH,
COpPHBIE PACTEHHs UMEIOT pa3InuHbIe CIIOCcO0BI pactpocTpanenus. [1noasl n
CEMCHAa MHOTHUX COPHSIKOB CHa0KEHBI pa3InYHbIMHA HpI/ICHOCO6HeHI/I$IMI/II
JUITyYKaMH{ B BHJE BOJIOCKOB, IIEPOXOBATOM MOBEPXHOCTHIO, SIKOPAMH, OJ1a-
rojaps KOTOPBIM OHU Pa3HOCSTCS HA JJAJICKUE PACCTOSIHUS BETPOM, BOJAOM,
KHUBOTHBIMH, NITUIIaMH, paOOYNMH OpraHaMM MallWH M MEXaHU3MOB. Bax-
HeHIIee CBOMCTBO COPHBIX PACTCHHM — 3TO CIIOCOOHOCTHh Pa3MHOXKATHCS HE
TOJIBKO CEMEHAMH, HO M BEreTaTUBHBIMU opraHaMu. Ha oqHOM KBagpaTHOM
METpe NPHU CHIILHOM 3aCOPEHHOCTH IOYBHI OCOT IOJIEBOH MOXXET MUMETh Ha
KOpHsX 70 18 ThIC., a mbIpelt moa3yunii Ha KOpHEBUIAX — A0 26 ThIC. IOYEK.

BaxxHbpiM criocoOoM GOpBOBI ¢ COpPHSKAMHM SIBIISIIOTCS MIPEAYIIPEIUTENb-
Hble Mepbl. OHHM HalpaBJeHbl HA TIATENBHYIO0 OYUCTKY ITOCEBHOTO MaTepH-
ana OT CEeMSIH COpPHSIKOB; OOKallMBaHHE OOOYMH JOpOr, MEX, KaHaJIOB 10
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OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»
T'opxu, 17-19 mas 2016 T.

LIBETCHUSI COPHSKOB; CTPOTrOe COOIIOAEHHE CPOKOB, HOPM H CIIOCOOOB Ioce-
Ba BBICOKOKAYECTBEHHBIMH CEMEHAMH; CBOCBPEMEHHYI0 M IIPABHIIbHYIO
yOopKy ypoxas. [Ipi COBPEMEHHBIX TEXHOJOIHSX 00s3aTe/IbHO BHECEHHE
KaK OpPraHMYecKHX, TaK W MUHEPaJbHBIX ynoOpeHuil. M3BecTHO, YTO OHHU
JIAFOT BBICOKHUHU A(PPEKT MPU HAYIHO 0OOCHOBAHHOM IPUMCHEHUH, T. €. cOa-
JAHCUPOBAaHHHU MO BJIEMEHTaM COTJIACHO MOTPEOHOCTSIM pAcTeHHM, copep-
JKQHHIO MUTATENBHBIX BEIECTB B MIOYBE M PACYCTHOH YPOIKAHHOCTH.

BroiBoa. BrlpamumBanue KyKypy3bl HEBO3MOXHO 0e3 3(h¢dexTuBHON
OOpBOBI C COpPHAKAMH UCTPEOUTENBHBIMU Mepamu. [13-3a 1mo3Hero cMbIka-
HUSI €€ PSZOB COPHSKH PacTyT Kak B psJax, Tak U B MEXIYpsabsix. OT aTol
¢da3bl ¥ 10 MOSBIEHHS BOCEMOIO—JIECATOTO JIHCTa 3aCOPEHHOCTH MOXKET
OBITh IPUYNHON PE3KOTO CHIDKEHUS YPOXKAWHOCTH KyIBTYpHL. B 3TOT mepu-
0J1 TOCEBBI KYKYPY3bI JOJDKHBI OBITH CBOOOIHBI OT COPHSIKOB.

[TepByro MeXIYpsIHYIO 00pabOTKy MPOBOIAT, KOTa KYKypy3a BCTYIIH-
7a B a3y 2—-3 IUCTHEB, a IBYAOJIEHBIC COPHIKH TOCTUTAIOT CTAIUH «MAaJlOi
PO3ETKN», OXHOTOJbHBIE — (ha3bl OJHOTO-IBYX HACTOSIIMX JUCTHEB. JJomu-
HUPYIOIINE COPHBIE PACTEHHUS SIBJISIOTCS YCTOWYMBBIME K repOUIMIaM THIIA
2,4-]1, TaKMM Kak: BUJbI IUKYJIBHHKA, FOPLA, OCOTA, POMAIIKH, 3BE3[4aTKH
U T. A. Bropylo KynbTHBaIMIO MEXIYpsSIui NPOBOJIST, KOTAAa KyKypy3a
BcTynwia B dazy 6—8 nucteeB. bops0y ¢ COpHsiKamMu clieyeT BeCTH Iiejie-
HAINpaBJeHHO B 3aBUCUMOCTH OT CTEIIEHH 3aCOPEHHOCTH MTOCEBOB COpPHSIKaA-
MH M MX BHIOBOT0 cocrtapa. [Ipy Hanmuuu B OceBax KypHHOTo Ipoca 3¢-
(EKTUBHBIMH SBIIIOTCS TpodH, PpoHTBEP, XapHec, TUTYC. [IpIpeid momsy-
YUl MOYKHO TTOJABUTB B ITOCEBAX KYKYpy3bl TepOULIMIAMH TUTYC, MUJIATPO.
Mapp Oenasi XOpOLIO MOJABISAETCS TepOMIUIaMK 0a3arpaH, resarapl, xap-
uec [4, 5, 6].
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OCHOBHBIE BOJIE3HU KYKYPY3bI I1IPU BO3JEJIbIBAHUHA
HA 3EPHO 1 MEPOITPUSATHS 11O KOHTPOJIIO UX PA3BUTHSA
Coxoa U. B., ctynest

Hayunwuii pyxosooumens — Kozomuoko JI. I., kano. c.-x. nayk, doyenm

YO «benopycckas rocytapcTBeHHAs CETECKOXO035HCTBEHHAS aKaJeMUs»,
r. l'opku, Pecriyonika benapychb

Benenne. Kykypysa — ofiHa U3 caMbIX ypO>KalHBIX 3€PHOBBIX KYJIbTYp
B MUpe. B oTiiume ot Apyrux 3epHOBBIX KYJIBTYpP Ha KYKypy3€ OTMEYaeTcs
pasBuTue 00JIe3HEI HE TOJIBKO BO BPEeMs BereTaluu PacTeHUH, HO U MPH UX
ybopKke, a Takke NpH XpaHEHWH MOYAaTKOB M 3epHa. CTENeHb MOpaKeHUs
pacTeHHi W BPEIOHOCHOCTH 0OJIe3HEW HE BO BCEX paiiOHAX BO3JEIBIBAHHA
KYKypy3bl OHMHAKOBA. DTO MPEXKJE BCETO 3aBHCUT OT OMOJIOTHUECKUX OCO-
OCHHOCTEH MaTOreHOB, COPTOBOTO Habopa, MOTOAHBIX YCIOBUH, arpOTeXHH-
KH, a TaKke OT IMpUMEHEHUs Mmep OoprObI ¢ OomesHsmu. Camble pacmpo-
CTpaHCHHBIC Ha TeppuTopun bemapycu 3a0oneBaHus KyKypy3bl — My3bIpda-
Tas TOJIOBHA U ()y3apHo3 MOYATKOB.

Heabio pa6oThl ObUIO M3YYUTH OMOIKOIOTHIESCKUE OCOOCHHOCTH, IUa-
THOCTHYECKHE MPHU3HAKK HauboJjiee BPEJIOHOCHBIX 3a00JIeBaHUI U aTh Xa-
PaKTEPUCTUKY OCHOBHBIX Mep OOpPHOBI C HUMH.

Iy3bipuarast ronoBHs. [IposiBisiercst Ha moyaTkax, cyjiTaHax, CTe0JsX,
PENpOAYKTUBHBIX TOYKaX, JIMCTHAX U BO3AYIIHBIX KOPHSX B BHJE My3bIpe-
BUJIHBIX B3JYTHH pa3M4YHONM BEIMYUHBI — OT HEOOJBLIMX Pa3MEPOB [0
15 cM u Gompmie B auamerpe. PasButwe B3MyTHs HaduWHAETCS C OJNICIHOTO,
CJIeTKa MPHUITYXIIEro MATHBIIIKA, KOTOPOE MOCTEIIEHHO pa3pacTaeTcs U Ipe-
BpamaeTcs B OOJBIION JKeIBaK, 3aII0JIHCHHBIN CHavaa Oelloil MIKOThIO, a
MO3KE CepoBaTO-0eNIOi MM PO30BATON CIM3HUCTON Maccoi, IpeBpariaro-
HIECs 3aTeM B YEPHO-OJIMBKOBYIO MBUISIIYIO MAcCy CIIOP.

Bo30ymurens my3slpuaToil TOJIOBHU KYKYpY3bl — OasuIuaibHBIA TpHO
Ustilagozeae u3 nopsiaka Ustilaginales. Bo B3aytusix Ha rpuOHuUIE 00pa3y-
€TCSI OTPOMHOE KOJIMYECTBO TEMHO-OJIMBKOBBIX TEIHMOCIOpP THAMETPOM §—
13 MKM, IMEIOIHNX MIapOBUAHYIO (OPMY, C CETIATHIM Y30POM U KPYITHBIMHU
[ICTHUHKAMH.
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Bznyrus, o6pasyromuecs Ha OYaTKe WM cTeOJie BBIIE [I0YaTKa, CHU-
xaroT ypoxkait Ha 30-50 %. 'omoBueBbIe ciopsl U. Zeae coxpaHsIIoT KH3-
HECTIOCOOHOCTh KaK Ha IOBEPXHOCTH HOYBHI, Tak M Ha Tiayomae 20 cM B
teuenne 10-12 mecsnes. CHopsl, HAXOQAMIAECS B KEIBaKaX, MOTYT OBITh
HUCTOYHUKOM HH(peKimu B Tedyenue 2 net. Cyxue TeIHOCIOPhl COXPAHSIOT
KHM3HECTIOCOOHOCTD /10 4 JIeT.

PasButuio 0ONE3HU CHOCOOCTBYIOT BBICOKHE TEMIIEPATyphl BO3IyXa
(+26...+34 °C) u KpaTKOBPEMEHHBIE OCAIKH C MOCICIYIOIIM 3aCyIITHBBIM
neprooM. DTO TJIaBHBIA (aKkTop, M3-3a KOTOPOTO MPOSIBISIETCS 0O0JIE3Hb B
novaTkax. boiee BRICOKOE MOpPaKCHHE ITy3bIPUATON TOJOBHEH B TAKHX TIO-
TONHBIX YCIOBHAX HaOJlfomaeTcs IpH CeBe KyKypy3bl Ha IOCTOSHHBIX
y4YacTKax HENPOTPABICHHBIMH CEMEHaMHM, Ha 3arylICHHBIX II0CEBaX, IPH
M30BITOYHOM QA30THOM ITMTaHHWHU, MOBPEKACHUSIX PACTCHUH, BBI3BaHHBIX
HAaCeKOMBIMH, ITHLIAMH, TPaJIOM WIIH MEXaHHIECKOi 00paboTKOiA.

®dy3apuo3 mo4aTKoB. 3200JEBaHUE OTMEYACTCS TIOBCEMECTHO C (ha3bl
MOJIOYHOM crenocTH 3epHa. [Ipn mopakeHUH MOYaTKOB Ha HUX 00pasyercs
HECKOJIPKO 04YaroB OE€JOoro WM clieTka PO30BOTO HalleTa, KOTOPbIE 3aTeM
4acTO 3aXBaThIBAIOT BCIO IOBEPXHOCTb. 3EPHOBKH CTAHOBSTCS TPS3HO-
OypBIMH, JIETKO KPOLIATCSL.

Bo36yautens Gosxesnu — cymuareiii rpud Giberellafujiuroi, mopsiaxa
Hypocreales. B konuamansHON craamu ero HaspiBaroT Fusariummonili-
forme. McTouyHnkoM 3apaxeHHs CIIy)XaT CeMeHa, OCIeYOOPOUHBIC OCTATKH
U nouBa. [lopakeHHbIE ceMEHa WM IOTHOAIOT B MOYBE, WM JAIOT CIa0ble
HEXKHM3HECTIOCOOHBIE POCTKU. ['pu0O MOXKET MPOHUKATH M B COCYAUCTYIO CH-
CTeMY, BBI3bIBas €€ 3aKYIOPKY.

Fusariummoniliforme na movarke oOpa3yeT MHUKPOKOHHIMHM M B He-
OONBLIOM KOJIMYECTBE MAKPOKOHUIUH. MUKPOKOHUANH OeCLBETHBIC, Bepe-
TEHOBU/IHO-SIUIIEBUIHBIC, OJHOKJIETOUYHbIE WIM C OJHON Meperopoakoi,
pasmepom 4-30%1,5-2 mxm. OHH 00pa3yrOTCs Ha BEPXYIIKE KOHHIHCHOC-
LIeB B BUJIE PACIIANAIONIMXCS LETOYEK MM JIOKHBIX TOJOBOK. MakpoKoHH-
MU OeCIBETHBIC, NIMJIOBUIHBIE WM ClIETKa CEpPIIOBHIHBIC, MOCTEIICHHO
CY)KMBAIOIIHECS K 000MM KOHIIaM, OOBITHO ¢ 3-5, pexe ¢ 6—7 MmomepevHbl-
MU mieperopoakamu, pazmepom 20-90%x2—4,5 MkM.

CeMeHa KyKypy3sl, CHIIBHO mopaxkeHHbIe Fusariummoniliforme, tepsirot
BCXO0XECTh, @ CEMEHA CO 3I0POBBIM 3apOJBIIIEM JAIOT C1adble POCTKH, KO-
TOpPbIE OOBIYHO TTOTHOAIOT, HE TOCTUTHYB [TOBEPXHOCTH MOYBBI.
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OCHOBHBIM HMCTOYHHUKOM HH(EKINU OOJE3HU SIBILIFOTCS TOCIeyOopoU-
HBIE OCTATKH KYKYpPY3bl B 0COOEHHO 00EPTKH, B TKAHSIX KOTOPBIX HAXOIUT-
cs B OOJIBIIUX KOJIMUYECTBAX MUIICIUH Tprda, Naronuii BECHON HOBOE MOKO-
JIeHWe KOHUIUAIBFHOTO CHOPOHOUICHUS. 3apaKeHHEe MPOMCXOINUT B MEPHOJ
XpaHEHUS IOYATKOB TPH ITOBBIIICHHON BiIakHOCTH (18 % m BhIIIIE).

JIyist 3amUThl KYKYpy3bl IPU BO3JICIIBIBAHUN HA 3¢6pHO HEOOXOMMO: XO-
pOILIO OKYJBTYpEHHAsl IOYBa, COOJIOJCHHE CEBOOOOPOTa, ONTHUMAbHAS
TeMIIepaTypa Ul pocTa M pa3BUTHs KyKypy3bl — +12...+25 °C, pH e Hunxe
5,6, TpeOOBATEIBHOCTD K BJIare B HaYaJIc BEreTAlMH HEBBICOKAsI, OYCHb XO-
polIye NpeaecTBeHHUKU I KYKypy3bl — yI0OpeHHbIE HABO30M MpOTall-
HBIE KyJIbTYpbl W OoOoBble. [l MpOTpaBIMBAaHWE CEMSH HCIOJIB3YIOT:
Maxkcum XL, BuraBakc 200, Kunto [lyo, Posmidmo-42C u 1. a. IToces ce-
MSH HAuyMHAeTCs ¢ TpeTbeil Aexkaapl ampensd no 5...10 masg. OntumanbHas
rTyOMHa IMoceBa KyKypy3bl Ha JIETKHX CYXHX IOYBaX COCTAaBIIET 6 CM, Ha
CpeIHHX CYTJIMHHCTHIX — 5 ¥ Ha TSHKENbIX — 4 cM. TpaaununoHHas OCHOBHAs
00paboTKa MOYBHI O KYKypY3y IOcie KyIbTyp CIUIONTHOTO CeBa BKITIOYA-
€T B cels JIyIIeHne CTepHU U 3505eByI0 Bcnamky. OceHblo, TIoKa oYBa He
nepeyBlakHEeHa, TPOBOIAT 310JI€BYI0 MaXOTy C MPEAITy>)KHUKaMH Ha TOJI-
HYIO TIyOWHBI TaXOTHOTO cJios. [IpreMbl 00paboTKK MOYBHI MO KYKYPYy3y
B BECEHHUH nepuoa J0JIKHBI 6I)ITI) HarpaBJICHbI HA MaKCUMAJIBHOC OYHIIIC-
HUE TOJIEH OT COPHSIKOB, CO3/IaHUE ONArOMPHUSATHBIX YCIOBHH JJIsl Ipopac-
TaHUA CEMAH, NOJYYCHUE MOJHBIX U JPYKHBIX BCXOOO0B. OHI/I BKJIFOHAKOT B
ce0s BCamiKy, KyJIbTHBAILINIO, OOPOHOBAHUE U MpHKaThBaHHUE. [103BI opra-
HUYCCKUX ¥ MUHEPAIBHBIX YIOOPEHUH OMPENeITIOTCS COepKaHHEM MTHTa-
TEJNBHBIX BEIIECTB B MOYBE, IMOTJIONICHUEM UX KYKYPY30# M HUCIIOJIE30BaHH-
€M Ha MPHUPOCT OPTraHUIECKON MacChl. A TakXke yJaleHHe OOJIbHBIX MoYaT-
KOB, TPABWIbHBIC YCIOBHSA XPaHCHHS II0YAaTKOB, KOHTPOIb COJICpPKAHUS
MHUKOTOKCHHOB JI0 3aKJIaJIKK 3epHa Ha XpaHCHUE.

3akiouenue. Takum oOpa3om, BHIOOP ONITHUMAIBLHOTO TPE/IIIeCTBEHHHU-
Ka, MOATOTOBKA MOYBHI, COaTaHCHPOBAaHHOE MUHEPANbHOE MUTAaHUE, TIOATO-
TOBKa CEMEHHOT'O MaTepHala, a TakXKe HCIIOJIh30BaHNE 3aIIUTHBIX Tperapa-
ToB: Makcum XL, IIpemuc asectn, Kunro Jlyo, mMo3BoNSIIOT MOTYIUTh Ka-
YECTBEHHBIN ypOKall KYKypy3bl.
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KYKYPY3A - OJHA U3 OCHOBHBIX KYJIbTYP
COBPEMEHHOT'O MUPOBOI'O 3EMJUIEJEJIUS

Cypmenko M. B., cryneHT

Hayunwiii pyxosooumens — bynak T. B., kano. xum. Hayk, ooyenm

YO «benopycckas rocyapcTBEHHAs CEJIbCKOX03SHCTBEHHAS aKaIeMus»,
r. opku, Pecriyonka benapych

Brenenne. Kykypysa — ojlHa U3 OCHOBHBIX KYJIbTYP COBPEMEHHOI'O MU-
poBOro 3emuiefienus. JTO KyJIbTypa Pa3sHOCTOPOHHETO HCIONb30BaHUS U
BBICOKOM ypoxaiiHocTu. Ha mpo7oBONIBCTBHE B CTpaHaX MHUpa UCIONB3YeT-
cst okono 20 % 3epHa KyKypy3bl, Ha TexHHueckue nenu — 15-20 % u npu-
MEpHO [IBe TPETH — Ha KOpM. B 3epHe comepxatcs yrimeBomst (65-70 %),
6enok (9-12 %), xup (4-8 %), MUHEpabHBIE CONM M BHTAMHHEL 3€pHO
KyKypy3bl — IIEHHBIH KOMIIOHEHT KOMOMKOPMOB AJIS JKHBOTHBIX M IITHII.
Kak npomnamrHast KyabTypa KyKypy3a SIBISIETCS XOPOIINUM IPEANIECTBCHHH-
KOM B CceBOOOOpOTE, CHOCOOCTBYET OCBOOOXKICHHUIO IIOJICH OT COPHSIKOB,
MIOYTH HE UMeeT OOIIMX C 3epHOBBIMH KyJIbTYpaMu BpeauTesel u 6one3Heit
[1].

Kykypy3y BbIpamuBaioT BO BCEM MHpPE — OT TPOMHUYECKUX IIUPOT IO
CkaHIMHABCKUX CTpaH. B MHpOBOM 3eMieNeNuy IUIOIaAb €€ BO3JelbIBa-
HUS Ha 3epHO 3aHuMaeT 129,3 muH. ra. Jta KyJbTypa TPONUYECKOTO Mpo-
HCXOXACHHUS HAYMHAET PacTH MPH JIOBOJILHO BBICOKHMX Temmeparypax (10°),
NepHOJ] €€ BereTaluuu pacTsaHyT A0 160 qHel, oHa MI0X0 MePEHOCUT 3aMO-
po3ku (10 —2°), Hyxzaercst B OOipIIMX 3amacax Teruia. i BBI3peBaHUA
3epHa paHHECHENBIX COpTOB Tpedyercs 2200° OHMONOTHYCCKH AKTHBHBIX
TEeMIIepaTyp, a A Oosee MPOXYKTUBHBIX CPEIHE- W ITO3JHECIICNBIX COp-
ToB — 2500-2900°. Ilpm 3TOM KyKypy3a 3acyXOyCTOHYHBa, OCOOCHHO B
nepBbie (a3bl BEreTallii, HO HEZOCTATOK BIIArW TEpe] BBHIOpacHIBAHHEM
METEJIOK 3aMETHO CHIKAeT yPOKAHHOCTb.
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AHanu3 uHdopmanum. Beicokas noTeHIMaIbHAS TPOIYKTUBHOCTD KY-
Kypy3Bl, CIOCOOHOCTh €€ aKTHBHO H3BJIEKATh MUTATENbHBIC BEUIECTBA U3
MOYBBI W PE3KO YBEIMYMBATH YPOKAHHOCTh NPH BHECEHWUH YIOOpEHUIA,
0COOEHHO Ha BOJONPOHMIIAEMBIX M adpPHPOBAHHBIX ITOYBAX, MPUBJICKIN K
Hell BHIMaHHE MHOTHX T'€HETHKOB W CEJIEKIMOHEpOB. B pesynpraTe ObLTH
CO3/IaHBI €€ BRICOKOYPOXKaWHbIC THOPHUIHBIC U PAHHECIICIBIC BUIBI U COPTA.
Hcnonb30Banue KyKypy3bl:

¢ 60 % — ucmosp3yeTcss Ha KOPMOBBIC IICIIH;

® 40 % — ucmosb3yeTcs Ha MPOIOBOJIBCTBEHHBIC H TEXHUUCCKHUC [ICITH.

Kykypy3a — camblii OKyJIbTYpeHHBIN U3 BceX 371akoB. HekoToprie aBTO-
pBI TIOJIATAIOT, YTO HaJieKHe MPEAKH 3TOTO BHAA IOMAIN B AMEpPUKY U3
Asun, ogHaKo 0osiee BepOsATHOH MpeACTaBIAETCS THIIOTE3a, COTIIACHO KOTO-
poii ponuHa KyKypy3sl — AMepuka. [10-BHIIMOMY, COTHHU TBICSY JIET KYKY-
py3a Opi1a muKopactymuM BuaoM. Ee mputbiia Bo3pactom 60 000 et oOHa-
pyxeHa B 1953 r. nog JIBopLioM U3ALIHBIX UCKYCCTB B MEXUKO, OJJHAKO IS
CpaBHEHUS ILIENBIX COBPEMEHHBIX W JIPEBHHUX PACTCHUHA OTHOW JIUIIb TBLIb-
bl HemoctatouHo. Ilo menbmedt mepe 55 000 nmeT HCTOPUHM KYKYpY3b
ocTaroTcs 3araakoi. [[ns maykm ona Haumnaercst 5000 et Hazam: >TUM
BpEMEHEM JIaTUPOBaHbI OCTATKH KYKYpY3bl, HaiJleHHbIE B WHACUCKHUX Tie-
mepax Hpio-Mekcuko. Cyasi 10 HaKOIJICHHBIM JaHHBIM, MPOU3BOJCTBO
KYKYpYy3bl B YMEPEHHOW M TPOMUYECKONW 30HaX AMEpPHKH OBbLIO Pa3BUTO
yke B JOKOoIyMOOBYy smoxy. KomymMO oOHapy>Xun MOCEBHI KYKYypy3bl Ha
BceX KpymHBIX ocTpoBax BecT-UHaum, a takxe B Llentpansrnoil u FOxHoit
Awmepuke (ITepy). YuurtsiBas, 4To Bce paboThl (Takue, Kak MOAroTOBKA MOY-
BEI, CEB, KyIbTHBALUSA U COOP ypoxkasi) BEUCh B TO BPeMs BPYUYHYIO, 3aHS-
THIC TIOA KyKYpYy30H IUIOIIaAy HAIO CYUTaTh OonmbmimMu. DpaHIy3cKue H
HCIaHCKHE MyTenIeCTBEHHUKH 16 B. Takke cOOOMAOT O TOM, YTO KYKYpy-
3Bl BBIPANUBAIOCH OY€Hb MHOTO. DpHaH KopTec Buen KyKypy3Hble TOJIs B
Mekcuke, a @pancucko Backec ne Koponago oOHapy)uin oOmMpHBIE TMO-
CeBBI KyKypy3blI Ha toro-3amnaje CeBepHOiH AMEpUKH.

B Hacrosiiiee Bpemsi MHOTHE cTpaHbl, Bkirovas Muauto, Anonuro, 13-
pawmns, ['epmanmo u Humepiauapl, BeoyT UCCIeIOBaHUS, IETTh KOTOPHIX —
MpHUCTIOCO0IeHNE KYKYPY3bl K CIeIN(pUIECKAM OYBEHHO-KINMATHICCKUM
ycrmosusiM. B CIIIA BbIBEJICH BBICOKOYPOKAMHBIN THOPHI KYKYPY3HI C 3ep-
HOM, COJICPIKAI[UM TIOBBIMICHHBIA MPOLEHT Oeika. TeopeTHYecKH OH J0J-
JKCH IMOMOYb PEIIUTh po0IeMy HecOaTaHCUPOBAHHOTO MUTAHKS BO MHOTHX
CTpaHax, TJie KyKypy3a OCTaeTCs TJIaBHBIM IMPOAYKTOM MUTAHUS IS OCHOB-
HOW Macchl HaceneHus. [TutaTenbHas IEHHOCTh HOBOTO THOpHIa OOBICHS-
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eTcs BBICOKMM COJCP)KaHMEM B €T0 3€PHE HE3aMEHHMBIX Ul UENIOBEKa
aMUHOKHCIIOT — B HeM HX npuMepHo Ha 50 % Oomble, 4eM B TpaIuIHOH-
HBIX COpTaXx.

[TouyBeHHO-KIIMMaTHYECKHE yCIOBUSL bemapycn MO3BOJSIIOT IOJNydaTh
50-70 wra 3epHa u 350-400 1/ra 3eneHoN Macchl KyKypy3bl. B Bemapycu
KyKypy3a BO3/IE/IbIBAETCS B OCHOBHOM KaK CHJIOCHAs KyJIbTypa. 3HAUUTEIb-
HbIE IUIOIIAJM 3aHATHI €10 AJIS MOJIYYEeHHUS 3eJICHON MacChl Ha NMOJKOPMKY
CKOTa.

Kyxkypy3a Ha 3eneHsiit kopMm u cuiioc B benapycu B 2008 r. BelcessHa Ha
wiomaau ceeiire 615,3 Teic. ra, uto cocraBusier 97,7 % k wiany. CoopaHo
14,5 MIH. T 3€J€HOH MacCHl IpU cpenHel ypoxaiHocth 235,8 m/ra. [lepen
xozsarictBamu bemapycu mocraBnena 3amava mo konna 2020 roma moBecTH
CPEIHIOI0 YPOKaWHOCTh KyKypy3bl mo 300 m/ra W moIy4aTh BaJoBOU cOop
3eJIeHOH Macchl Ha ypoBHe 13—14 mutH. T. B mocneqHue roasr HabmogaeTcs
TEHACHIHS K PACIINPEHUIO ITOCEBOB KYKYPY3bl U BRIPALIMBAHUIO €€ Ha 3€p-
HO (B bpectkoii, ['ponaeHckol, "'oMenpckoit 1 MUHCKOM 007acTsX peciy0-
mukn). B 2013 r. B benapycu noceBbl KyKypy3bl Ha 3epHO ObLITH pa3Merie-
uel Ha 100,3 ThIC. Ta, uTO Ha 1,3 % OOJBIIE, YeM MTaHUPOBaIOCh. COOpaHO
668,5 THIC. T 3epHAa KYKypy3bl NpU CpeaHell ypokaiHocTH 66,7 1y/Ta.
B 2014 r. ruomanaps KyKypy3bl 1O 3€pHOBOI TEXHOJIOTHMH ObLIa yBeJIHMYEHA
110 200 ThIC. Ta, YTO TIO3BOJIWIIO TIOJYYUTh HE MeHee | MJIH. T 3epHa.

Kyxkypy3a sBisiercss BaykHeHIIeld KOpMOBOH KynbTypoit. 13 obmrero mMu-
POBOTO POM3BOJICTBA 3€pHA KYKYPY3bl Ha KOPM CKOTY noTpebsercs 60 %.
OTO IEHHBI KOMIIOHEHT KOMOMKOPMOB. Kak KOHIEHTPHpPOBAaHHBIH KOpM
3€pHO KYKYpY3bl CKapMJIMBAIOT BCEM BHJaM >KHBOTHBIX — CBUHBSIM WU MO-
JIOUHOMY CKOTY, a TaKkke NTHuLe. 1 kr 3epHa coaeput 1,34 kopm. en. u 78 r
nepeBapuBaeMoro Oeska.

B cTebmax xykypy3sl cooTBeTcTBeHHO (Ha 1 kr) mpuxomurcs 0,37 xop-
MOBBIX enuHUIBI U 20 T mepeBapuBaeMoro nporenHa. [1o c6opy KOpMOBBIX
enuHUI ¢ TekTapa (6280 xr KOpMOBBEIX enl. U 413 Kr mpoTenHa) KyKypy3a
BMECTE C CaxapHOH CBEKJIOW 3aHMMAaeT MEepPBOE MECTO, IIPEBOCXOMSA B 3TOM
OTHOIIIEHUX BCE IPYTHE KYIbTYpHI, B OCOOEHHOCTH C y4ETOM MEHBIIUX 3a-
TpaT Ha ee Mpou3BoAcTBO. Ha KopM MIyT u ocraromuecs mocie yoopku Ha
3€pHO CyXHe JINCThs, CTeOIN U CTEP)KHM MOYaTKOB KYKYpy3bl — KYKypy3a
3aHUMaeET MEePBO€ MECTO CPeaU CHIOCHBIX KynbTyp. Kykypy3y ucnons3yror
Ha 3eJIeHbIH KopM, Oorarelii kKapoTHHOM. CHJIOC MMEET XOpOIIYIO IepeBa-
pHBaeMOCTb ¥ 00J1a1aeT AUETHYECKUMH CBOHCTBAMH.
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Kak xopmoBas KyJIbTypa KyKypy3a UMEET OTPOMHOE 3HaUCHHE IS Pa3-
BUTHS KMBOTHOBOJICTBA, TAK KaK CIIy)KUT MCTOYHMKOM BBICOKOIIMTATENb-
HBIX KOHIIEHTPHPOBAHHBIX M COYHBIX KOPMOB JUIsl BCEX BUJIOB CKOTA M ITH-
Ibl; MCIOIB3YETCSl B BHAE 3€PHA, CHIIOCA, CBEKEH 3€JIEHOM Macchl U OTXO-
JIOB TIPOMBIIIJIEHHOI! ITepepaboTKy.

B 3epHe comepxarcs yrieBoasl (65-70 %), 6enok (9-12 %), xup (4—
8 %), MUHEpanbHBIE COJIM U BUTAMUHBL. M3 3epHa mMoiry4aroT MyKy, KpyIny,
XJIOMbsI, KOHCEPBHI (CcaxapHas KyKypy3a), KpaxmaJl, STHJIOBBIH CIHUPT, JeKC-
TPHH, MUBO, TIIIOKO3Y, caxap, MaTOKy, CHPOIBI, MEA, Macio, BUTaMUH E,
acKOPOMHOBYI0 ¥ TJIyTAMHHOBYIO KHCIOTHL. IlecTwuHble CTONOMKH
OanoJuulJ1oT B Meaunuee. M3 cTebneil, MMCTheB W MOYaTKOB BEIpaOAaTHI-
BalOT Oymary, JIMHOJIEYM, BUCKO3Yy, aKTUBHPOBAaHHBIA YroJib, UCKYCCTBEH-
HYIO TIPOOKY, IJTacTMaccy, aHECTE3UPYIOIIIE CPEICTBA U Jp.

3epHO KyKypy3bl — mpekpacHblii kopMm. B 1 xr 3epHa comepxutcs 1,34
KOPMOBOM €AMHUIIBI U 78 T MepeBaprUBaeMOro NpOTEeNHA. JTO LIEHHBIN KOM-
MOHEHT KOoMOMKOpMOB. OJHAaKO MPOTEHH 3epHA KYKypy3bl OcIeH Hezame-
HUMBIMH aMHHOKHCIIOTAaMH — JIM3UHOM M TpunrodaHom — u Gorat maio-
IICHHBIM B KOPMOBOM OTHOLICHUU OEJIKOM — 3€HMHOM.

3akiiouenue. bosbiuM MHOTOOOpa3ueM XapaKkTepu3yeTcs U TeXHHYe-
CKO€ HMCHOJIb30BaHNE KyKypy3bl. CTeOan ee CiyXaT ChIpheM Ul BBIPAadOT-
KU 6yMar1/1, CTPOUTCIIbHBIX W HU3O0JAOMOHHBIX MAaTCpUaJioB, JIMHOJICYMa H
npyrux usgenuif. CTep)KHH MOYaTKOB HCTIONB3YIOTCS B XUMHYECKOH Ipo-
MBIIIJIEHHOCTH, M3 HUX BbIpabaTeiBaeTcst Gpypdypos — BemecTBO, UCIOb-
3yeMoe JUI OYHCTKH M Pa3ZeCHUs PACTUTEIBHBIX U MUHEPAIbHBIX Macell,
M3roTOBJICHUA UCKYCCTBCHHBIX BOJIOKOH, IJTaCTMAcCC.

ITectnuHble cTONOMKM KyKypy3bl HCIIONB3YIOT B MeauluHe. 13 crebiei
W MOYATKOBBIX CTEPKHEH MONydYaroT aKTMBUPOBAHHBIN yrojb, aHECTU3UPY-
IOIITHE CPECTBA.

Kaxk BeIcOKOYypO>kaifHas moseBas mponaniHas KyJbTypa KyKypy3a HMeeT
00JIBIIIOE arpOTEXHHMYECKOE M OPraHM3allMOHHO-XO3SHCTBEHHOE 3HAYCHHE:
OHAa CIIOCOOCTBYET OYMIIEHMIO IOJEH OT COPHSIKOB, YIYYIIEHHIO BOJIHOTO
PpeKrMa MOYBEI U MOBBINICHUIO €€ TIJIOJAOPOJANSA U ITIOOTOMY CIIYKUT LICHHBIM
MIPEALIECTBEHHUKOM 3€PHOBBIX M IPYIHX KYJIbTYp, IOCIE KOTOPHIX OHA, B
CBOIO ouepelb, Xopomuio pacteT. Kykypys3a Takxke sBISETCS IEHHOW Kyib-
TypOI\/’I B MMOXHUBHBIX, MMOBTOPHBIX, CMCIIAHHBIX W YIJIOTHCHHBIX IMOCCBAX.
Hcnonp3yloT ee 1 Kak KyJIHCHOE pacTeHHE.
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AHAJIN3 XUMHNYECKOI'O COCTABA U ITIEPUOJA XPAHEHUSA
KOJIVIEKIIM TOMATOB YEPPHU

Xomuuk E. B., Cnyka U. C., ctyneHTsl

Hayunwiii pykosooumens — /loopooskun M.M., xano. c.-x. Hayx, doyenm
YO «benopycckas rocyapcTBEHHAs CEJIbCKOX03SHCTBEHHAS aKaIeMUs»,

r. lopku, Pecriyonuka benapychb

Brenenne. ToMaThl — IIEHHEHIITIE B OMOXUMHYCCKOM OTHOIICHUH TPO-
IyKTEl. B HUX comepxartcs Oenmku, ¢pepMeHTHI. M3 IerkopacTBOPUMBIX YT-
JIEBOJIOB WM CaxapoB B TOMaTax MpPeoOIamaroT JErKOPacTBOPUMBIC YTJie-
Boabl. CozmeprkaTcst KapoTHHOUABI, BuTaMuHH (B;, By, B3, Bs, dhonmuesas u
acKkopOMHOBas KUCJIOTA). B HUX HMEIOTCs A0JI0UHAS U IMMOHHAS KHCIIOTHI,
MEHBIIIE THTAPHOW U IIaBEJIEBOM, a TaKKe NMEKTUHOBBIE BellecTBa. B He3pe-
JBIX TUIOJAX CONEPKHUTCSA KpaxMall, KOTOPBHIH IMPU CO3PEBaHWH OcaxapHhBa-
ercst. [oppKOBaThI BKYC HE3pPENBIX TOMATOB O0YCIOBIMBACTCS HATHIHEM
COJIaHWHA ¥ TOMATHHA, COJICPIKaHHE KOTOPHIX B KonmmyecTBe Oosee 20 Mr/kr
MpHUAAET TOPeUb, BCIEACTBUU YETO IUIOABI JACNAIOTCS HEMPUTOJHBIMU IS
mUIY. XapaKTepHOW 0COOCHHOCTRIO XUMHUECKOTO COCTaBa TOMATOB YeppHU
SIBJISIETCS. YBEJIMUEHHOE B 2 pa3a MO CpPaBHEHHUIO C OOJBIIMMH TOMaTaMH
coJiepkaHre OMOJIOTHUECKH aKTHUBHBIX BEIIECTB, MPEXIE BCETO BUTAMUHOB
(B, C, E), opranmuecknux KACIIOT, KaJus, KaJbIus, jkene3a, Maraus, gocdopa.

Hensio padoTsl ABIIIOCH BEIIBICHHE (OPMBI ¢ Hanbolee IIHTEIbHBIM
XpaHCHHEM H aHAIIN3 XUMHUYECKOTO COCTaBa ILIOJOB.

Marepuan u pe3yabTarbl ucciaegoBaHuil. HaydHo-uccnenoBaresns-
cKkas paboTa TIPOBOIUTCS HA OMBITHOM TOJIe Kadeaphl CeThCKOX03IHCTBEH-
HoM 6uotexHonoruu u sxonorun YO BI'CXA. B 2015 rogy B miIeHOYHBIX
TEIJIMIAX TMPOBEIEHO KOHKYPCHOE HCIBITAHHE CENEKIMOHHBIX 00pa3ioB
TOMaTa Pa3HOBUAHOCTH YEPpH, MOJYUEHHBIX B PE3yIbTaTe CENEKIIMOHHOTO
0oTOOpa M3 PaCHICTUIAIONMX TMOKOJICHUH B TEUEHHUE IISITH JIET, OTOOp ObLI
HampaBJIeH Ha MOJIyYeHHE BBICOKOYPOXKAWHBIX JIMHUK TOMaTa 4eppH, obma-
JTAIOIIUX BBHICOKUMHU OMOXMMHYECKUMH U TEXHOJIOTUYECKUMHU KadecTBaMH
wionoB. B miueHOWHBIX Temmmmmax miydaics 41 oOpasem ToMaTta 4eppH.
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N3yyaemble TMHUM BBICAXHUBAIN B 3-KpPAaTHOW IOBTOPHOCTH 1O 4 pacTeHHS
Ha JIeTISTHKE.

IMuraTenpHas ¥ NOTPEOUTENbCKAS IEHHOCTh TOMATOB OMPEAEIAETCS UX
XMMHYECKHM COCTaBOM.

XVMHUYECKHH COCTaB TOMATOB CHJIBHO BapbUPYETCS B 3aBHCUMOCTH OT
XO035HICTBEHHO-00TAaHMYECKOTO COPTa, YCIOBHI BBIPAIIMBAHMUS, CTEIICHH MX
3pENOCTH U T. 1. 3penble (KpacHbIe) TOMAThl COAECPIKAT CYXUX BEILECTB, B
TOM uyHcie caxapa, ¥ BuTamuHa C (0€3a30THUCTBIX JKCTPAaKTHBHBIX Be-
mecTB — b3B) Gosblie, yeM po3oBbie WK Oypble, a B IIEPE3PEBLIMX PE3KO
CHIIKAETCS MX KOJMYECTBO, MOSBIIAIOTCS YKCYCHass M MOJIOYHAsl KHUCJIOTHI.
Bornee BBICOKMM CO/IEpKAHUEM CYXHX BEIECTB XapaKTEPU3YIOTCS TOMATHI,
BBIPAIICHHBIE B YCIOBHAX I0XKHBIX PAHOHOB, a TAK)KE Ha MOJIMBHBIX 3€MIISIX.

OCHOBHBIE Ka4ECTBEHHbIC XapAKTEPUCTUKH IJIOI0B BUIITHEBHIHOTO TO-
Marta npuBeeHb! B Taba. 1. B OoNbIIMHCTBE CiiydaeB MPOIEHT CyXOro Be-
mecTBa cocTaBisll 6—8 %. MuHHManbHOE COJIEp)KaHHWE CYyXOTO BEIecTBA
(5,96 %) ormeueno y Ueppu — 033. Breigesmmm o6pasust (03, 05, 07, 011,
012, 013, 014, 015, 018, 028, 029, 046) c BBHICOKMM COJEpKAHHUEM CYXUX
Beuiects — 8,08-10,75 %.

3HayeHne MpHU3HAKa «O0O0Ias KUCIOTHOCTBY B aHAIM3HPYEMBIX Mpobdax
n3Mensuioch ot 0,252 mo 0,756 %. Haumensliee KOJIMYECTBO THTPyEeMOH
KUCJIOTBI OBUIO OOHapyeHo B ABYX oOpasuax — Yeppu — 021 u Yeppu —
041, xoropast e npesbicuia 0,300 %. MakcuMalibHOE KOJIMYECTBO KHCIIO-
THI 0OHApYKEHO B IUTojax mectu oopasios (Ueppu — 05, 07, 08, 010, 014,
015, 019, 022, 028, 043, 046, 050) u BapeupoBaio ot 0,504 % mo 0,756 %.

Ta6nuua 1. Pe3yabTaTsl onpeneieHns noka3aresieii KauecTsa MJ1010B TOMATa

Obpasen Cyxoe | OO6mas Caxa- | Caxapo- Kapo- |Buramun | Hutpa-
Bemie- | KUCIOT- | pa, % | KUCIOTHBIA | THH, C, THI,
CTBO, | HOCTB, % HMHIEKC mr/100r | mr/100 T |  mr/kr
%

1 2 3 4 5 6 7 8
Yeppu — 02 6,63 0,315 3,66 11,6 4,06 22,0 20,5
Yeppu — 03 8,61 0,472 6,04 12,8 4,00 20,7 18,2
Yeppu — 04 7,19 0,378 3,04 8,0 3,18 22,0 23,3
Yeppu — 05 8,15 0,504 3,35 6,6 1,90 19,0 27,2
Yeppu — 07 8,08 0,598 3,04 5,1 2,65 19,4 21,7
Yeppu — 08 6,47 0,535 351 6,6 3,44 28,1 18,5
Yeppu — 09 8,00 0,409 4,13 10,1 1,76 22,0 14,2
Yeppu — 010 7,82 0,535 5,08 9,5 3,06 19,0 23,6
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Oxkonuanue tabn. 1l

1 2 3 4 5 6 7 8
Yeppu—011 9,03 0,472 4,61 9,8 7,43 35,2 28,5
Yeppu—012 10,75 0,378 3,51 9,3 4,54 19,4 21,5
Yeppu—013 8,40 0,472 4,92 10,4 4,65 33,0 15,7
Yeppu—014 9,12 0,630 4,61 73 1,02 28,1 31,6
Yeppu—015 8,39 0,567 3,66 6,5 1,35 26,4 23,9
Yeppu—018 9,27 0,346 3,98 11,5 2,88 28,2 26,5
Yeppu—019 7,92 0,567 5,40 9,5 4,74 17,6 23,4
Yeppu—021 7,88 0,252 5,56 22,1 3,11 20,2 17,3
Yeppu—022 7,06 0,504 3,55 7,0 2,42 33,4 24,3
Yeppu—023 7,53 0,315 3,35 10,6 1,75 16,9 16,3
Yeppu—025 7,02 0,315 3,04 9,7 3,44 27,0 18,6
Yeppu— 026 7,15 0,378 3,82 10,1 6,73 25,8 19,7
Yeppu—028 8,76 0,756 4,13 55 1,32 344 20,6
Yeppu—029 9,52 0,472 3,66 78 0,68 29,3 16,6
Yeppu—030 7,13 0,378 3,66 9,7 1,35 19,4 21,8
Yeppu—032 6,01 0,409 3,20 78 2,42 17,6 24,7
Yeppu—033 5,96 0,378 3,66 9,7 1,27 31,7 20,2
Yeppu—034 7,60 0,315 4,92 15,6 0,79 25,8 234
Yeppu—039 7,13 0,378 5,08 13,4 4,31 31,7 20,0
Yeppu—040 6,83 0,346 3,66 10,6 0,77 18,6 17,5
Yeppu—041 7,55 0,283 4,13 14,6 2,42 29,9 19,3
Yeppu—043 7,76 0,535 3,20 6,0 2,33 26,4 20,9
Yeppu—044 6,67 0,378 4,13 10,9 0,76 24,6 32,9
Yeppu— 046 9,00 0,535 3,04 57 2,92 37,9 22,3
Yeppu—049 6,61 0,346 3,04 8,8 4,29 25,8 23,2
Yeppu—050 7,60 0,504 4,29 8,5 6,94 33,7 16,8

[Tnoxel Bcex 00pa3loB BUITHEBHIHOTO TOMATa XpaHWINCh 41-50 nHeH,
crangapt — copt Yeppu Kopamn xpanwmics 50 mueit. Cpeau obdpasmos Yep-
P HaMMEHBIINUM MEPUOJIOM XpaHeHHs xapakTepusoBanuck 021, 022 u 023.
[Tnozael ABaanaTH 0OPA3LOB COXPAHSIIN TOBapHbIA B 50 aHei (Tabi. 2).

Ta6nuua 2. IIpoa0/ZKUTEILHOCTH XPAHEHHUS ILIOJOB TOMATA, /IH.

Obpa3zen JIHu XpaHeHus Obpa3zen JIHu xpaHeHust
1 2 3 4
Yeppu - 01 47 Yeppu — 027 50
Yeppu — 02 48 UYeppu — 028 50
Yeppu — 03 48 Yeppu — 029 50
Yeppu — 04 (c1) 50 UYeppu — 030 50
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Oxkonuanue tabiu. 2

1 2 3 4
Yeppu — 05 47 Yeppu — 031 50
Yeppu — 06 48 Yeppu — 032 50
Yeppu — 08 48 Yeppu — 033 50
Yeppu — 09 48 Yeppu — 034 50
Yeppu — 010 47 Yeppu — 035 50
Yeppu — 011 48 Yeppu — 036 50
Yeppu — 012 48 Yeppu — 038 50
Yeppu — 013 48 Yeppu — 039 50
Yeppu — 014 48 UYeppu — 040 50
Yeppu — 015 48 Yeppu — 041 50
Yeppu — 016 48 Yeppu — 042 48
Yeppu — 017 48 UYeppu — 043 48
Yeppu — 018 48 Yeppu — 044 48
Yeppu — 019 50 UYeppu — 045 50
Yeppu — 020 48 Yeppu — 046 50
Yeppu — 021 41 Yeppu — 047 50
UYeppu — 022 41 UYeppu — 048 50
Yeppu — 023 41 Yeppu — 049 47
UYeppu — 024 40 Yeppu — 050 47
Yeppu — 025 50 Yeppu — 051 47
UYeppu — 026 50 Yeppu — 052 47

BoiBoabl. [Toap1 Bcex 00pa3oB 001agany MOBBIMIEHHON JIEKKOCTHIO 1
XpaHWINCh He MeHee 50 mHen.

B OonbIIMHCTBE Cly4aeB MPOLEHT CYXOro BelIecTBa coctasisit 6—8 %.
Beinenunu o6pasust (03, 05, 07, 011, 012, 013, 014, 015, 018, 028, 029,
046) c BeICOKHM copepkaHneM cyxux Bemects — 8,08-10,75 %.

3HaueHne MpHU3HaKa «OO0Ias KHCIOTHOCTBY B aHAIM3MPYEMBIX Mpobdax
mmensioch ot 0,252 no 0,756 %. HaumeHnsbliee KOIMUYECTBO TUTPYEMOit
KHCJIOTHI OBLIO 0OHApyKeHO B JBYX obOpasmax — Yeppu — 021 u Yeppu —
041, xoropas He npebicwia 0,300 %.

ConepxaHue caxapoB B HCCICAYeMbIX oOpasmax usMensercs ot 3,04
10 6,04 %. Y 4 nunuit (03, 010, 019, 021 u 039) B mnogax HAaKOMUIOCH OT
5,08 mo 6,04 % caxapoB. Y ocTanpHBIX 00pa3lOB KOHLIEHTPALHUS CaxapoB
Oputa Ha ypoHe 3,5-5%.

B Hammx wccienoBaHMAX BBICOKOE 3HAYEHHE Caxapo-KHUCIOTHOTO WH-
nekca (10 u 6omee) ormedeHo y obpasmos 02, 03, 09, 013, 018, 021, 023,
026, 034, 039, 040 ,041, 044.
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KonnenTparus xapoTrHa B OOJNBIIMHCTBE aHAIN3UPYEMBIX ITPOO HAXO-
munack Ha yposHe 2—5 Mr/100 r. Ot 6,73 mo 7,43 mr/100r xapotnHa oOHa-
pyxeHno B mroaax 011, 026 u 050 iuHwMIA.

Buramma C mpucyTcTBoBam B IUogax B KojmdectBe 16,9-37,9 wmr/
100 r. Haubouiee 1ieHHBIMHE TI0 cofepkaHuio BuTamuHa C sIBISIIOTCS 00pas-
ust 07, 011, 013, 014, 015, 018, 022, 025, 026, 028, 029, 033, 034, 039,
041, 043, 044 u 046, 049, 050; 3HaueHHE aHATTU3UPYEMOTO MPU3HAKA Y HUX
nocturaino 22,0-37,9 mr/ 100 r u npeBbIano 3HaYeHUE CTaHAapTa.

CopeprxaHie HUTPATOB y 00pa3IOB YeppH HAXOAWIOCH Ha ypoBHEe 16,3—
32,9 Mr/Kr ¥ He NpEBBINAIO MPENEIbHO JOMYCTUMON KOHIEHTpaLuu
(300 mr/xr).
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OIIEHKA YPOXKAMHOCTH KOJUIEKIITUA TOMATOB YEPPU

Xomuuk E. B., TioasmenkoB /l. B., Aner A. I'., cTyneHTsI,

Cayxka WM. C., mabopast

Hayunwvui pyxosooumens — [{oopodskun M. M., kano. c.-x. HayK, doyenm
YO «benopycckas TOCyJapCTBEHHAs CEITLCKOXO3SIICTBCHHAST aKaIEMUSD»,
r. l'opxu, Peciydnmka Benapychb

BBenenne. OgHUM W3 BaXHEHIIMX BOTPOCOB arpoOTPOMBIIIICHHOTO
komiiekca PecnyOnukn Benapych B 001acTH OBOILEBOJCTBA SIBISIETCS
CO3/1aHUE HOBBIX XO3SHCTBEHHO M OMOJIOTMYECKH LIEHHBIX COPTOB M TH-
OpunoB Tomara. ['ocyiapCTBEHHOHW KOMIIJIEKCHOM ITPOrpaMMON pa3BHTHS
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KapToQeneBoICTBa, OBOIIEBOJACTBA W IWIomoBoiacTtBa Ha 2011-2015 rr.
CTaBWJIacCh 3ajadya MOBBICUTH YPOXKAWHOCTH OBOIIEH B CEIBCKOXO3Si-
CTBEHHBIX opraHu3anusx bemapycu Ha 25-40 % B 3aBUCHMOCTH OT BHIIOB
BO3/IEJIBIBAEMBIX KyJIbTyp. JlOCTHYL 3TOM LENM MOXKHO IPH €KETOTHOM
MOJTY4YEHUH BBICOKHUX M CTAOMIIBHBIX ypPOXKAeB 3a CUET CO3AAaHUS COPTOB U
ruOpUIOB OBOIIHBIX KYJIBTYp, B TOM 4YHCIIC W TOMAara, OTIMYAIOIINXCS
CKOPOCIIEJIOCTBIO, BEICOKMM Ka4eCTBOM ILIOJIOB M CIIOCOOHOCTBIO NMPOTH-
BOCTOSITh CTPECCOBOMY BO3AEHUCTBUIO OHOTHYECKMX M aOMOTHUECKUX
¢axTopoB. OOIIEN3BECTHO, YTO TOMAT SIBISIETCS OJHOW M3 TJIaBHBIX U
HanboJee pacupoCTPaHEHHBIX OBOLIHBIX KYIbTYp [1, 2].

Heabo padoThl SBISUIOCH ONEHUTH HanOoJiee ypoXKaiiHbIe JIMHUU TO-
MaToB YeppHu.

Marepuan u Meroauka ucciaenopanusi. Haydno-nccienoBatenbckas
paboTa MPOBOAMTCS HA OIBITHOM IIOJIE Kadeapsl CEMbCKOXO3SMCTBEHHON
6norexnonornu u 3xoiorun YO BI'CXA. B 2014 roxy B IIEHOYHBIX TeTI-
JUIax MIPOBEICHO KOHKYPCHOE MCIBITAHNE CENEKIIMOHHBIX 00pa3IoB TOMa-
Ta Pa3HOBUAHOCTH YEPpPH, HOIYYCHHBIX B PE3YJbTaTe CEJIEKLUOHHOTO OT-
0opa M3 pacHICIUIIOIMX IOKOJCHUI B TEUEHHWE ISATH JIeT, OTOOp ObLI
HAalpasJieH Ha IOJy4YeHHE BBICOKOYpPOXKaWHBIX JIMHUI TOMara 4eppH, 00ia-
JIAFOLIMX BBICOKUMH TEXHOJIOTHYECKHMH KadecTBaMHU IUIOJOB. B mieHou-
HBIX Temiauuax usydaincs 41 obpaser Tomara ueppu. V3ydaemble JTHHUU
BBICR)KUBAJIM B 3-KpaTHOM HOBTOPHOCTH 1O 4 pacTeHMs Ha JICNISHKE.

Pe3yabrarel ucciegoBaHuii. 3HAueHHsS MPU3HAKOB XO3AUCTBEHHOM
MOJIE3HOCTH (paHHss, TOBapHas, 00mas ypoXalHOCTh U Macca Iuona) o0-
pas3IoB TOMaTa YeppH IPEACTABICHB! B TabI. 2-5.

OrneHka paHHEH ypoXaWHOCTH B YCIOBHSX PECIyOJIMKH OOYCIIOBIEHA
HEOOXOIUMOCTBIO 0TOOPa CKOPOCIIENBIX (OPM, CLIOCOOHBIX OOJBIIYIO YacTh
yporkasi OTAaBaTh 32 KOPOTKHH BEreTallOHHBIA MEPHOJ| 10 HACTYIUICHHS
paHHHUX OCEHHUX 3aMOPO3KOB (Tadm. 1).

TaGnuna 1. Pauusisi yposKaiHOCTD JHHHIT TOMATA YePPH B IICHOYHBIX TEILIMLAX, KI/M?

| ] 11 Cpennee no
Obpasen
MIOBTOPHOCTh HOBTOPHOCTh HOBTOPHOCTh TIOBTOPHOCTSIM
1 2 3 4 5
Yeppu — 01 0,43 0,46 0,41 0,43
Yeppu — 02 0,35 0,83 0,98 0,72
Yeppu — 03 0,18 0,22 0,25 0,22
Yeppu — 04 0,00 0,31 0,63 0,31
Yeppu — 05 0,35 0,79 0,93 0,69
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Ipononxenue tabn. 1

1 2 3 4 5
Yeppu — 06 0,38 0,52 0,61 0,52
Yeppu — 07 0,60 0,56 0,48 0,55
Yeppu — 08 0,46 0,49 0,48 0,47
Yeppu — 09 0,40 0,90 0,95 0,75
Yeppu — 010 0,68 0,95 0,32 0,65
Yeppu — 011 0,62 0,21 0,00 0,28
Yeppu — 012 0,27 0,84 0,11 0,41
Yeppu — 013 0,11 0,19 0,16 0,15
Yeppu — 014 0,00 0,00 0,00 0,00
Yeppu — 015 0,16 0,30 0,60 0,35
Yeppu — 016 0,37 0,46 0,51 0,45
Yeppu — 017 0,04 0,19 0,00 0,08
Yeppu — 018 0,47 0,59 0,71 0,59
Yeppu — 019 0,10 0,12 0,00 0,07
Yeppu — 020 0,00 0,54 0,54 0,36
Yeppu — 021 0,11 0,08 0,05 0,08
Yeppu — 022 0,61 0,49 0,33 0,48
Yeppu — 023 0,03 0,00 0,00 0,01
Yeppu — 024 0,25 0,24 0,27 0,25
Yeppu — 025 0,20 0,33 0,32 0,28
Yeppu — 026 0,00 0,02 0,24 0,08
Yeppu — 027 0,37 0,17 0,13 0,22
Yeppu — 028 0,00 0,00 0,00 0,00
Yeppu — 029 0,11 0,17 0,05 0,11
Yeppu — 030 0,14 0,24 0,17 0,18
Yeppu — 031 0,05 0,06 0,38 0,16
Yeppu — 032 0,00 0,29 0,11 0,13
Yeppu — 033 0,00 0,08 0,21 0,10
Yeppu — 034 0,05 0,00 0,00 0,02
Yeppu — 035 1,11 0,63 0,62 0,79
Yeppu — 036 0,69 0,17 0,35 0,40
Yeppu — 037 0,55 0,55 0,19 0,43
Yeppu — 038 0,43 0,40 0,73 0,52
Yeppu — 039 0,58 0,56 0,35 0,50
Yeppu — 040 0,49 1,33 0,29 0,70
Yeppu — 041 1,10 1,08 0,54 0,90
Yeppu — 042 0,12 0,00 0,00 0,04
Yeppu — 043 0,35 0,50 0,32 0,39
Yeppu — 044 0,40 0,45 0,30 0,38
Yeppu — 045 0,04 0,00 0,08 0,04
Yeppu — 046 0,54 0,02 0,38 0,31
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Oxkonuanue taba. 1l

1 2 3 4 5
Yeppu — 047 0,50 0,44 0,05 0,33
Yeppu — 048 0,05 0,00 0,14 0,06
Yeppu — 049 0,81 0,40 0,31 0,51
Yeppu — 050 0,11 0,22 0,22 0,18
Yeppu — 051 0,00 0,14 0,60 0,25
Yeppu — 052 0,52 0,86 0,68 0,69
Cpennee 3Ha-
YeHue 1o 0,31 0,37 0,33 0,34
nuHusM Yeppu
HCPgs 0,323

CienyeT OTMETHTh, YTO KOJIMYECTBO PaHOCO3PEBAIOIINX IUIOJIOB COPTa
craunapra Yeppu Kopa (Ueppu — 04) cocrasmsier 0,31 kr/m%. Cpemn uzy-
YaeMbIX O0pasloB NPeoONIafaloT Te, 3HAYCHHE HM3ydaeMoTo INpH3HAKa Y
KOTOPBIX JOCTOBEPHO HE OTIMYAeTCs OT 3Ha4YeHHus craHigapra. Bocemb 00-
pasuoB cymectBeHHo (Ha 110-190 %, wiu na 0,34-0,59 KF/MZ) MIPEB30LLLIN
crargapt o panHecrenoctu: Yeppu — 02, 05, 09, 010, 035, 040, 041, 052.
B T0 e BpeMs BBIIEICHBI 00pa3Iibl, KOTOPHIE 32 MEPBbIC TPHU cOOpa Xapak-
TEPU30BAINCH OTCYTCTBHEM CcO3peBIINX 100B — Yeppu — 014, 028 — nbo
MUHHMAaJIbHBIM MX KosmaectBoM (10 0,1 KF/MZ) — Yeppu — 017, 019, 021,
023, 026, 034, 045 u 048.

ToBapHas ypoxailHOCTh — OCHOBHOM MpPHU3HAK, ONPEIENISIOMUNA X035~
CTBEHHO-TIOJIC3HYIO YacTh ypoxKas. AHAIN3 MOyYeHHBIX JTaHHBIX 110 3TOMY
MIPU3HAKY TOKa3ajl, 9TO BEJIMYMHA TOBAPHOU ypoXKaifHOCTH (Tali. 2) y Bcex
n3y4aeMbIX 00pa3loB JOCTOBEPHO HE OTIMYAETCS OT CTaHAApTa. YposKaii-
HOCTh TOMAaTa Pa3sHOBHUIHOCTH YeppH B 2,5-3 pasa HIDKE, 9eM y KPYITHO-
IUTOAHBIX (hOPM, OHAKO ATOT HETOCTATOK KOMIIEHCHPYETCS CIIPOCOM H 00-
Jiee BbIcOKOH (B 3—4 pasza) 1IeHOH 3a MJIOAbl Yeppu. AHAIU3 3HAYEHHUH TO-
BapHOM ypOXXaWHOCTH TO3BOJMI BBISIBUTH OXWH oOpasern ueppu (037),
UMeroImuil ypoxxaitHocTh (9,44 kr/M?) JOCTOBEpHO BBIIC CTaHZapTa (Ha
48 %). Taxoke BbLIeNCHBI 00pa3lbl, KOTOPbIE XapaKTepU30BAINCH HU3KOU
ypoxkaitnocTero — Yeppu — 03, 017, 019, 021, 023, 024, 026, 028, 029, 031,
034, 042, 045, 047, 048, 051.
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Ta6auna 2. TopapHasi ypo:kaifHOCTh JIMHHI TOMAaTa YepPH B IICHOYHBIX TeMIHIAX,

Kr/m?
Obpasen | ] 11 Cpensnee o
HOBTOPHOCTh HOBTOPHOCTh HOBTOPHOCTh TIOBTOPHOCTSIM
Yeppu - 01 2,46 5,56 5,03 4,35
Yeppu — 02 2,98 5,02 5,00 4,34
Yeppu — 03 1,61 2,68 2,44 2,24
Yeppu — 04 4,29 5,00 4,72 6,34
Yeppu — 05 5,51 7,11 4,27 4,93
Yeppu — 06 4,98 6,62 4,98 5,29
Yeppu — 07 5,05 6,08 6,29 581
Yeppu — 08 6,08 8,06 5,11 6,42
Yeppu — 09 5,70 3,50 4,29 4,49
Yeppu — 010 4,16 5,29 7,78 574
Yeppu — 011 2,44 5,98 4,83 441
Yeppu — 012 8,63 9,03 5,94 7,86
Yeppu — 013 3,38 4,50 4,46 411
Yeppu — 014 3,33 5,50 4,12 4,32
Yeppu — 015 3,03 5,22 6,19 481
Yeppu — 016 4,38 7,43 6,25 6,02
Yeppu — 017 0,86 2,55 0,70 1,37
Yeppu — 018 5,29 4,76 4,40 4,82
Yeppu — 019 3,51 2,11 0,92 2,18
Yeppu — 020 5,22 8,08 7,76 7,02
Yeppu — 021 2,95 2,98 1,76 2,57
Yeppu — 022 6,06 7,03 2,48 5,19
Yeppu — 023 2,35 3,08 2,02 2,48
Yeppu — 024 2,71 2,88 4,25 3,28
Yeppu — 025 4,07 2,81 6,17 4,35
Yeppu — 026 2,21 2,14 2,50 2,28
Yeppu — 027 4,13 457 2,81 3,84
Yeppu — 028 1,81 3,90 2,35 2,69
Yeppu — 029 2,29 3,90 3,03 3,07
Yeppu — 030 4,65 5,03 3,50 4,40
Yeppu — 031 1,48 1,23 5,45 2,72
Yeppu — 032 5,33 2,94 5,76 4,68
Yeppu — 033 8,43 1,81 5,75 5,33
Yeppu — 034 2,02 3,10 3,76 2,96
Yeppu — 035 7,03 6,61 6,95 6,87
Yeppu — 036 5,93 4,98 5,12 551
Yeppu — 037 9,79 9,83 8,70 9,44
Yeppu — 038 6,07 5,38 5,05 5,50
Yeppu — 039 10,74 6,40 6,21 7,78
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Oxkonuanue tabiu. 2

1 2 3 4 5
Yeppu — 040 6,84 6,48 3,35 5,56
Yeppu — 041 9,63 5,86 7,17 7,56
Yeppu — 042 2,55 2,00 2,81 2,45
Yeppu — 043 4,67 6,90 5,00 5,52
Yeppu — 044 8,08 7,57 8,44 8,03
Yeppu — 045 0,95 1,19 1,52 1,22
Yeppu — 046 7,02 5,06 6,92 6,33
Yeppu — 047 1,99 0,92 3,62 2,18
Yeppu — 048 0,78 0,60 0,45 0,61
Yeppu — 049 6,92 5,82 7,48 6,74
Yeppu — 050 4,54 7,44 3,40 5,13
Yeppu — 051 1,29 2,95 3,02 2,42
Yeppu — 052 2,05 4,67 4,56 3,76
Cpennee 3Ha-
YeHue 110 JIH- 4,33 4,83 4,56 4,58
HUSIM YeppH
HCPgs 2,27

OO0mast ypoxaltHOCTb, BKIIFOYAIONIasi KaK TOBapHYIO, TaK U HETOBapHYIO
YacTh NPOJYKLUH, SBIISIETCSI MEPOH OLEHKH MMOTEHINATLHON BO3MOKHOCTH
00pa31oB HaKaIUIMBAaTh aCCHMUJISHTHI B IUIOJIaX ToMarta. BennunHa naHHo-
r0 MpH3HAKA Y CTAHAAPTa COcTaBHma 6,34 kr/m” (Tab. 3).

Ta6auna 3. O6mas ypoxailHOCTh JIMHKII TOMATA YepPPH B IIEHOUHBIX TEIIMIAX, KI/M

| I 1] CpenHee o
Oopasen
MTOBTOPHOCTH MTOBTOPHOCTH MTOBTOPHOCTH [IOBTOPHOCTSIM
1 2 3 4 5
Yeppu - 01 2,69 5,73 5,32 4,58
Yeppu — 02 3,30 5,23 5,16 4,56
Yeppu — 03 1,61 2,68 2,44 2,24
Yeppu — 04 (c1) 4,29 6,54 8,19 6,34
Yeppu — 05 5,51 5,00 4,27 4,93
Yeppu — 06 4,98 6,62 4,98 5,29
Yeppu — 07 5,05 6,08 6,29 5,81
Yeppu — 08 6,08 8,06 511 6,42
Yeppu — 09 5,70 3,50 4,29 4,49
Yeppu — 010 4,16 5,29 7,78 5,74
Yeppu — 011 2,44 5,98 4,83 4,41
Yeppu — 012 8,63 9,03 5,94 7,86
Yeppu — 013 3,38 4,50 4,46 4,11
Yeppu — 014 3,33 5,50 4,12 4,32

231




IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»

T'opxw, 17-19 mas 2016 T.

Oxkonuanue tabu. 3

1 2 3 4 5

Yeppu — 015 3,03 5,22 6,19 481
UYeppu — 016 4,38 7,43 6,25 6,02
Yeppu — 017 0,86 2,55 0,70 1,37
Yeppu — 018 5,29 4,76 4,40 4,82
Yeppu — 019 3,51 2,11 0,92 2,18
Yeppu — 020 5,22 8,08 7,76 7,02
Ueppu — 021 2,95 2,98 1,76 2,57
Yeppu — 022 6,06 7,03 2,48 5,19
Yeppu — 023 2,35 3,08 2,02 2,48
Ueppu — 024 2,71 2,88 4,25 3,28
Yeppu — 025 4,07 2,81 6,17 4,35
UYeppu — 026 2,21 2,14 2,50 2,28
Yeppu — 027 4,13 4,57 2,81 3,84
Yeppu — 028 1,81 3,90 2,35 2,69
UYeppu — 029 2,29 3,90 3,03 3,07
Yeppu — 030 4,65 5,03 3,50 4,40
Yeppu — 031 1,48 1,23 5,45 2,72
Yeppu — 032 5,33 2,94 5,76 4,68
Yeppu — 033 8,43 1,81 5,75 5,33
UYeppu — 034 2,02 3,10 3,76 2,96
Yeppu — 035 10,03 511 5,45 6,87
UYeppu — 036 8,43 4,48 3,62 551
Yeppu — 037 9,79 9,83 8,70 9,44
Yeppu — 038 6,07 5,38 5,05 5,50
Yeppu — 039 10,74 6,40 6,21 7,78
Yeppu — 040 6,84 6,48 3,35 5,56
Yeppu — 041 9,63 5,86 7,17 7,56
Ueppu — 042 2,55 2,00 2,81 2,45
Yeppu — 043 4,67 6,90 5,00 5,52
Ueppu — 044 8,08 7,57 8,44 8,03
Yeppu — 045 0,95 1,19 1,52 1,22
Yeppu — 046 7,02 5,06 6,92 6,33
Ueppu — 047 1,99 0,92 3,62 2,18
Yeppu — 048 0,78 0,60 0,45 0,62
Ueppu — 049 6,92 5,82 7,48 6,74
UYeppu — 050 4,54 7,44 3,40 513
Yeppu — 051 1,29 2,95 3,02 2,42
UYeppu — 052 2,05 4,67 4,62 3,78
Cpennee 3Ha-

YEHHE T10 JTH- 4,34 4,84 4,57 4,59
HHSM Yeppu

HCPygs 2,76
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[Ipu3Hak «cpemHss Macca TOBapHOTO IDIOAa» i pa3HOBHIHOCTH dep-
pu coctasiisieT oT 5,69 o 57,14 r. Cpeanee 3HaUEHHE MACCHI TUIOJA TIO JIH-
HUsM coctaBisieT 19,21 1 (taba. 4). Cemp muHUN cHOPMHUPOBATH TUIOABI OT
5,7 r (Ueppu — 017) mo 9,9 (Ueppu — 048). Ilmoxer maccoit ot 10 mo 20
rpaMMoB chopmupoBasid 20 nwHHNA. JIOCTOBEpHO BBINIE, YeM CTaHAAPT,
3HaYEHHE MACCHI IJI0/1a OTMEYEHO y mstu obpasuos: Yeppu — 011 (32,35 1),
Yeppu — 032 (36,0 1), YUeppu — 033 (34,97 r), Ueppu — 042 (55,97 r), Uep-
pu—051 (57,14 r).

Tab6nuia 4. Macca niioaa JIMHHIA TOMAaTa YeppH B IVICHOYHBIX TeIIHUAX, I'

06 | 1 1| Cpennee no
pasel [IOBTOPHOCTh [IOBTOPHOCTh [IOBTOPHOCTH [IOBTOPHOCTSIM
1 2 3 4 5
Yeppu — 01 7,59 12,19 12,46 10,75
Yeppu — 02 10,49 11,35 12,50 11,45
Yeppu — 03 8,33 13,43 15,74 12,50
Yeppu — 04 (c1) 17,69 20,72 20,43 19,61
Yeppu - 05 9,89 12,44 12,08 11,47
Yeppu — 06 11,61 19,37 15,19 15,39
Yeppu — 07 10,38 12,07 12,93 11,79
Yeppu — 08 9,92 11,49 11,26 10,89
Yeppu — 09 10,40 10,28 11,57 10,75
Yeppu — 010 11,86 10,87 13,67 12,13
Yeppu — 011 17,18 38,12 41,76 32,35
Yeppu — 012 14,31 18,74 18,45 17,17
Yeppu — 013 7,68 7,79 8,47 7,98
Yeppu — 014 7,94 9,58 9,61 9,04
Yeppu — 015 9,70 14,11 14,18 12,66
Yeppu — 016 10,54 16,58 15,09 14,07
Yeppu — 017 5,65 5,61 5,80 5,69
Yeppu — 018 12,87 22,13 13,87 16,29
Yeppu — 019 19,57 10,74 10,91 13,74
Yeppu — 020 9,38 11,85 11,56 10,93
Yeppu — 021 9,19 10,93 9,47 9,86
Yeppu — 022 8,60 9,27 10,71 9,53
Yeppu — 023 11,67 12,20 14,55 12,80
Yeppu — 024 14,52 10,31 14,15 12,99
Yeppu — 025 11,34 9,22 16,54 12,37
Yeppu — 026 21,54 18,16 24,29 21,33
Yeppu — 027 14,29 5,26 15,37 11,64
Yeppu — 028 10,20 10,00 9,80 10,00
Yeppu — 029 16,12 16,67 17,37 16,72
Yeppu — 030 20,00 14,62 16,36 16,99

233




IV MexayHapoaHslil GopyM CTyIEHTOB CeIbCKOXO03ICTBEHHOTO,
OMOJIOrHYECKOr0 M SKOJIOTHYECKOro mpoduieii « XUMHUs B COAPYKECTBE HAYK»

T'opxw, 17-19 mas 2016 T.

Oxkonuanue tabn. 4

1 2 3 4 5
Yeppu — 031 11,43 9,50 16,31 12,41
Yeppu — 032 44,00 25,00 39,00 36,00
Yeppu — 033 37,50 21,14 46,29 34,97
Ueppu — 034 15,71 9,26 17,59 14,19
Yeppu — 035 15,47 11,37 15,16 14,00
Yeppu — 036 16,60 14,80 15,23 15,54
Yeppu — 037 19,26 19,08 19,74 19,36
Yeppu — 038 17,48 15,05 16,24 16,25
Yeppu — 039 24,11 22,45 22,04 22,87
Yeppu — 040 21,50 22,78 15,82 20,03
Yeppu — 041 26,83 21,16 19,69 22,56
Ueppu — 042 53,64 54,29 60,00 55,97
Yeppu — 043 12,52 16,67 15,00 14,73
Ueppu — 044 16,24 18,16 17,36 17,25
Yeppu — 045 7,33 11,43 9,12 9,29
Ueppu — 046 11,83 11,21 9,33 10,79
Ueppu — 047 13,91 15,26 14,44 14,54
Yeppu — 048 9,78 10,56 9,41 9,92
Ueppu — 049 10,27 13,60 15,97 13,28
Yeppu — 050 24,71 14,88 22,07 20,55
UYeppu — 051 51,43 60,00 60,00 57,14
Yeppu — 052 21,40 22,42 23,90 22,57

Cpennee 3Haue-
HUS 10 JIMHUSM| 19,27 18,11 20,07 19,21
Yeppu
HCPys 6,98
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YK 635.615:577.08

BUOXUMHNYECKHUE OCOBEHHOCTHU APBY3A

Yekanos U. A., ctygeHt

Hayunwuii pyxogooumens — Kosanesa H. B., kauo. c.-x. HayK, OoyeHm
YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO3STCTBEHHAST aKaIEMUSD),
r. I'opku, benapycs

Beenenne. ApOy3 — nr00MMO€E JTaKOMCTBO M JIeT€H, M B3pocibixX. Boz-
MOJHOCTH COBPEMEHHOI'0 PACTEHHEBOJCTBA IO3BOJIIOT Pa3BOAUTH ATY
I0)KHYI0 0aX4eBYIO KyJIbTYPY Kak OObIYHBIM caqoBbli mioa. OqHako HE0O-
XOAUMO YYUTHIBATH TEIUIOIIOOMBOCTD SITOJBI M €€ OMOJIOTHYECKHE OCOOCH-
HOCTH, TIO3TOMY IIOC3JKa M BBEIpalIuBaHHE apOy3a Ha OTKPBITOM IPYHTE B
HAIIMX OIMPOTaX UMEET CBOIO CHELU(HKY.

OCHOBOII MoTy4eHHs KaueCTBEHHBIX IUIONOB apOys3a SBISIETCS HMpUMeE-
HEHUE MPaBHIBHOM CXEMbl MHHEPAIHHOTO IMUTAHUS U CBOEBPEMEHHOE OpO-
meHne. [IpuMeneHne MUHEpaIbHBIX yA0OpPEHUIT JOMKHO OCHOBBIBATHCS HA
pe3ynbTaTtax MOYBEHHOro aHajn3a. ApOy3 TpeOoBaTeleH K MHUHEPAILHOMY
MUTAHMIO, HO IIPU 3TOM, OJlarojiapsi XOpoIllo pa3BUTON KOPHEBOI cucreme,
CHOCOOEH HCIOJIB30BaTh 3JEMEHThI MHHEPAIBLHOTO NUTAHUS C OOJBIION
riyOuHbl. ApOy3 YyBCTBHUTENEH K H30BITKY XJIOpa, IMOSTOMY BECh Kajuid
HEOOXOMMO BHOCHUTH B BHJE KJIHUIHOM CENUTPHI HWiIH Cyib(daTa Kalus, Mpu
OTCYTCTBUM 3THX yJOOpPEHUI MOKHO BHECTH XJIOPHCTBIN KaJHi C OCEHU.

Hecmotps Ha To uto 70 % 351€MEHTOB MUHEPAIBHOTO NMUTAHUS apOys3
MOTpeOIsIET B TEUCHNE MOCIEeTHNX 3—4 HEAEb 10 CO3PEBaHNUs, BHECEHHE X
B 9TOT MEPHOA MPAKTUIECKH HEBO3MOXKHO (TIPH BBIPAIMBAHUK 0€3 opoIie-
HUSI) WIN JOPOTO (€CJIM BHOCUTH MX C OPOCHUTENIbHOHM BojoH). [losTomy va-
III€ BCETO OCHOBHAS Macca MUHEPAIbHBIX yIOOPEHNI BHOCHTCS IO OCHOB-
HyI0 00paboTKy mouBsl (2/3 ot HOpMBI pocdopa 1 Kanusi) U Iepes oCeBOM
(2/3 nHopmer azota). [Tocaenuioro TpeTh NPK BHOCAT Kak MOJKOPMKY OOBIU-
HO BMECTE HJIM Ccpa3y Iociie MocieqHel KyiabTuBanuu. Baecenue ynobpe-
HUI JJEHTOYHBIM CIIOCOOOM B PSAIKH MO3BOJSIET COKPATUTH pacxo] ynoope-
uuii Ha 20-40 %. Ilpu nonyueHMu paHHEHl NPOAYKIMH 3KOHOMHYECKH
omnpaBJaHo BHeceHue N0 25 % oOlueil moTpeGHOCTH B Kaluu U B Gopme
JIMCTOBBIX TTOAKOPMOK. [Ipy mpoBeneHu: JIMCTOBBIX MOAKOPMOK HEO0XO0.IH-
Mo pazaenuts HopMbl NPK Ha nHeckosbko udacreit: P,Os u K,O Ha 3 noa-
KopMKH, a N 110 5, — B mensax yMEHBIICHHS COAEPKaHNS HUTPATOB B TOJIBI C
MaJIbIM KOJINYECTBOM COJTHEUHBIX JAHEH.
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OueHp BaXXHO cOOM0naTh cyMmmapHoe cootHomerrne N:P:K, BHeCeHHBIX
O] KyJIBTYPY, paBHBIM 3:2:5,5. [IpuMeHeHrne MOBBIIEHHBIX 103 a30Ta MPH-
BOJIUT K TTOJTyYEHHIO KPYITHBIX, HO HECIAIKUX TUIOIOB.

XopoumM croco0OM TIOBBIIICHUST YPOXKaHOCTH SBJISIETCS TAaK)Ke BHe-
CeHME OpraHrdYecKux ymnoopeHuid. [Tox apOy3sl MOXKHO BHOCUTH TOPd, TOP-
(hoHABO3HBIC KOMITOCTHI, Pa3JIOKUBIIHICS MOJICTHIOYHBIN HaBo3. BHeceHne
CBEXKEr0 HaB03a CIIOCOOCTBYET PA3BUTHIO IPUOKOBBIX OOJIC3HEH, CHHXKAET
COJICp)KaHUE CaxapoB, CIOCOOCTBYET HAKOILJICHUIO HHUTPATOB. BHOCATCS
opranndeckue ynoOpenus ¢ ocenu. /loza BHecenust — 30 1/ra, Ha cnabo
IUIOIOPOJIHBIX MOYBax — 10 50 T/ra.

ApOy3 — KynbTypa yKe IMOUYTH 49To Oermopycckas. M ¢ KaXabIM TOA0M Y
ATOM CIAJKON ATOJIBI HAXOIUTCS BCE OOJIBbINE MOYNUTATENCH BO BCEX YTOIKAX
crpanbl. YauBieHbsl? A Benp emie B X VII Bexe mog MockBoit ipu Anekcee
MuxaitloBiue Ha «IapoBBIX» TpsilaX M3 KOHCKOTO HABO3a BBIPAIIUBAIN
IelHA W apOy3el. CeMeHa BBICEBAIM B TIIYOOKHE JIYHKH, KOTOPBIE TIPHUKPHI-
BaJM OKOHHOW CIIOJON, NMPH HEOOXOJAWMOCTH PACTCHHUS JOTOTHUTEIHHO
yremwsuii. U ypokau ObLTH OTMEHHBIMU.

Panbire 0axueBsie B benapycu He KyJIbTUBUPOBAIUCH: KIMMAT ObLIT HE
TakuM TeribiM. HO B MOCHEAHUE TONBI JIETO CTANO JKapye M IMPOIOJDKH-
TeJlbHEe. 3a TOCICIHHUE JCCATUIICTUS CyMMa aKTHBHBIX TEMIICPATyp BO3-
pocna Ha 200-250 TpagycoB u cooTBeTCTBEHHO mouTd Ha 150-200 km
CABHHYJINCH TPAHUIIBI KITMMATHIECKHUX 30H K [OTy. B pe3ynbpTare mosBuiach
BO3MOKHOCTH O0Jiee IHUPOKO BO3EIBIBATH TEIIOMIOONBEIC KYIBTYPHI: ap-
Oy3bI U IBIHA MOYKHO TENeph BBICAKMBATh B Mae M YK€ 4epe3 /iBa C IMOoJIo-
BHHOH MecsiIia coOupaTh ypoKau.

ApOy3y s HopMallbHOTO pa3BuTHs HeoOxoaumo 2.600-3.000 rpamy-
COB aKTHUBHBIX TemmepaTyp. M mx 3ampocTto MOXKHO HaOpaTh, MpHYEM HE
TOJILKO 32 CYeT KiiuMmara. Tak, B paccaIHblil IEPUOJ BO BPEMsl pOCTa B TCII-
JMIe pacteHus noiydaroT 895 rpanycos. Eme 415 nact ykpeitue crianOoH-
nom B I-1I nexanax urons. 3atem c I nexansl urons u o 15 aBrycta mioc
eme 1.390 rpanycoB. U B cymme ato yxke 2.700. PacnosioskuB y4acTku ¢
FO)KHOM, FOTO-3aMaJHON MU FOr0-BOCTOYHON CTOPOH, MBI CIIC YBCIUYHM
KOJIMYECTBO IOJIOKUTEIBHBIX Temreparyp. HemanoBaxkHoe 3HauCHHE IS
0ax4uy UMEIOT U MOKa3aTesu moussl. B wactHocTH, pH — 5,9-7,5, conepxa-
HUe rymyca — He meHee 1,2 %; moasikHoro ¢ocdopa — 120-150 mr/kr,
TTOJIBYKHOTO Kanusi — He MeHee 160 Mr/kr. Yposkail mosocatsix sSroja Oyaet
3aMETHO BBIIIE, SCIM MPABWIBHO BBIOpATh MPEANICCTBEHHUKOB. Tak, ecin
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0axdy pa3OWTh MOCIIe MHOTOJIETHUX TpaB, TUIOABI co3peroT Ha 10—15 mHei
panbme. O3uMBIe POKb WM TIICHHUIIA TOBBICAT CaXapuCTOCTh M COAEpIKa-
nue ButamuHa C B apOy3ax. JlioriepHa TpexXiIeTHETo0 WCIOIB30BAHUSA 03]10-
POBHUT MOYBY ¥ CHU3UT MTOPAKAEMOCTh PACTCHUH (Py3apHO3HBIM yBSITaHHEM.
CpenHuME TI0 3HAYUMOCTH TIPEANICCTBEHHIKAMY CUUTAIOTCS YK, KaImycTa,
CTOJIOBBIC KOPHEIUIOBI, KapTo(denb, KyKypy3a Ha 3€JICHBIH KOPM U CHIIOC.
A BOT 10CJIC TYMCHS, THIKBEHHBIX U TACJICHOBBIX KYJIBTYp ap0y3 BOOOIIE HE
CTOUT BBIPAIIUBATh.

Jlyumee ynoOpenue st apOy3a — MEperpeBLIni HABO3 HIIU IIEPETrHOM,
koropbie BHOCAT 10 300400 xr Ha 1 coTky. CBeXHil HaBO3 HaJlO0 MCKIIIO-
guTh cpasy. OH HE TONBKO CHIDKACT CaXapHCTOCTh IUIOIOB M TOBBIIIACT B
HUX COJEp’KaHHEC HHUTPATOB, HO M OCTA0IAET YCTOMYMBOCTH PACTCHHH K
6ome3naM. K ToMy ke B HEM OUYeHb MHOTO OOJIE3HETBOPHBIX MHKPOOpTa-
Hu3MOB. M kak pa3 mpu KOMIIOCTHPOBAHUH, KOTJa WICT HaTPeBaHHE, MHO-
THe W3 HUX MOTHOAIOT, B OYKBAJIBHOM CMBICIIEC Cropasl MpH TeMIIepaType
miroc 60—80 rpamycoB. B cBexell opraHnke 0O4eHb MHOTO W aMMHaka, KO-
TOPBIN BPEJCH [UIS THIKBEHHBIX KyIbTyp. M3-3a mepen30ObiTka a3oTa (a ero
6onee 18 %) KopHeBast cucTemMa cropaeTr. BHOCUTB epernpeBIyio OpraHuky
HAJI0 OCCHBIO IIPH MOJTOTOBKE TPsAKY 1Mo 0axuy. PasOpaceiBanue ee mocie
BCIIAIIKA U TMOCICAYIOIAs 3ajeiKa Ha riyouny 22—15 cMm, Kak mokasaia
MPAKTHKA, TAr0T cIa0biid AP PEKT; KyIa akTUBHEE HICT MPOLECC OTOP(POBHI-
BaHUs. J[JIs THIKBEHHBIX KYJIBTYp OYCHb BA)KHO, YTOOBI MOYBA JbIIANa. A
KOTJla OHa CaJNTCS W YIJIOTHSETCS, pacTeHHUs 3aapixaroTcs. HaBos u cuze-
paThl IPH PA3IOKEHUH, TOMIMO MHUHEPATHHBIX BEIIECTB, BBIACTSAIOT €Ie 1
yTaeKuchsiit Ta3. Ha Tex ygactkax, rae mox apOy3 Obljla BHECEHA OpPTaHHKa,
KyJnbTypa MEHBIIE CTpajajia OT 3acyXd. Bemp KOMIIOCT, Kak M3BECTHO, XO-
poIro AepkuT Biary. ApOy3, Kak HH OJlHA OBOIIHAS KYJIbTypa OONBIION
[MOYUTATE)Ib MATHUS: YK OYEHb MHOTO BBIHOCHUT €ro u3 mousbl. [la u B ca-
MHX IOJIOCATHIX SITOJIaX ero comaepkurcs B 6—10 pa3 Oobie, 4eM B APYTHX
oBomax. [1o3ToMy Tak Ba)KHO BHOCHTh MarHW{ W TOJ KOPCHb, U IO JIUCTh-
sim. Hurme B nutepatype HET WHGOPMAIMU O TOM, YTO MOYBY IO apOy3bl
HaJI0 U3BeCTKOBaTh. OOBIYHO PEKOMCHAYIOT BHOCUTH M3BECTh IOJ[ KAIyCTY,
CTOJIOBYIO CBEKJY, MHOTOJeTHHE TpaBbl. Ho u moj monocatyio sroay (Miau
KE TIOJ €€ TIPEAIICCTBEHHUKOB) OCEHBIO B 00s3aTEIHLHOM IMOPSAKE HAI0
BHOCHTH JOJOMHUTOBYI0O MyKy! KoHe4uHO, OpHMEHTHpYSICh Ha KHCIOTHOCTH
MTOYBBI: JIOJIOMHTKA COACP)KAT MarHnil. B HCKITIOYMTENBHBIX CIydasx ee
BHOCSIT Cpa3y Ha TPSAAKY, HO He mo3nHee 14—15 mHeit 10 BeICaaKu paccaibl.
JIms M3BECTKOBAHUS Hallle BCETO MPUMEHSIOT MOJIOTBHIA H3BECTHSK, OJO-
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MHUTOBYIO MYKY, ¥OKCHYIO TalleHyIo 3BECTh. A eIe apO0y3y HyKHBI MAKPO-
AIIEMEHTHI: Melb, ITMHK, ’KeIe30, MapraHel u 60p.

s Bo3mensiBanus B benmapycn uaeanbHO MOAXOAST COPTa U THOPUABI
apOy3a ¢ BereTanmMoHHBIM TiepuojgoM 70-77 nHEH W CyMMOW aKTHBHBIX
temrepatyp 2.600 rpagycoB. Jlyumumu npusHans! rudpuasl «Pomanza Fy»
u «Ton—rany, a Take copT «Oronek». X noteHuanbHas ypoxanHoCTh —
800-900 kr c 1 corku. Copra 1 rHOpHU/IBI C BEr€TALMOHHBIM repruoaom 80—
92 nust u cymMMoi akTuBHBIX Temmepatyp 3.000 rpagycoB B HalIMX KIUMa-
TUYECKUX YCJIOBUSAX HE YCHEBaIOT BbI3peTh. K HUM OTHOCATCS «AcTpaxaH-
ckuity, «Pocay, «BomkaHuHy, «3eMIITHUHY, «3eHUT», «KpruMcoH BoHIEp»,
«Ctapt», «CunreBckuit», «®Dorton», «[lamsate XomomoBay, «XO0I0I0K»,
«IIuponunckuity. [lomocarterii anTHACTIpECCAaHT apOy3, KaKk ¥ MHOTHE JIPY-
THE STOIBI, CONEPKUT B cebe aHTHOKCHIAHTHL: KapOTHH, aCKOPOMHOBYIO
KHUCIIOTY, THAMHH, HUAIIUH U puOodiaBuH. YnorpedieHue apOy3a yKperis-
€T WMMYHHUTET YeJIOBEKa, CTaOMIM3UpPYeT 3pCHHE, €My IPHUIHCHIBAIOT U
MpOoUIAKTHIECKHAE CBOWCTBA B IDIAHE MPEAYNPEKACHUS OHKOJIOTHICCKIX
3aboneBanuii. DonueBas KUCIOTa, BXOSIIAs B COCTaB apOy3a, MOMOraer
MPAaBUJIBHOMY Pa3BUTHIO opraHu3Ma. Eie apOy3 Iojie3eH CBOMMH MOYe-
TOHHBIMHM CBOWCTBaMHU. 3aMeyaTeJIbHO BBIBOJUT M3 MOYEK HAKOMUBIIMECS
LIJIAKH, MPEMSATCTBYET OTIIOKEHHUIO COJIcH u 00pa3oBaHui0 KamHElH. MHOro
B apOy3e U MarHusi, KOTOPBIH YCKOPSICT YCBOCHUE MUHEPAJIOB U BUTAMUHOB,
yiydiaet paboTy MBI ¥ HEPBHOU cUCTeMbl. ApOy3 — OTIIUYHBIN aHTHIe-
mpeccadT. Ecmu BB ycTamm, pa3apaskeHbl WM B3BOJIHOBAHBI, ChEIIFTE HE-
MHOTO 3TOM TMOJIE3HON AT0IbI. [TMKaHTHBIN TITFOC apOy3a — MUTPYILTHH. ITO
BEIIIECTBO, COMIEpIKaIeecs B MAKOTH, B TIPOIIECCE METab0IM3Ma Ipeodpasy-
€TCs B apTHHUH, KOTOPHIH pacIIupseT COCYIbI.

JIMTEPATYPA

1. Aytko, A. A. ApOy3 u npias B Benapycn / A. A. Aytko. — Munck: benopycckuii [Jom
meuatu, 2015. — 128 c.

2. Bypues, X. U. CnpaBounas xuura 6ax4desoga / X. U. Bypues. — M.: Koioc, — 1984. —
142 c.

3. PexomMeHjarmu 1o BeIpalMBaHHIO apOy3a OT KoMmanun Syngenta.

4. http://apg.land/watermelon/watermelon-technology

5. http://www.sb.by/sad-i-ogorod/article/arbuzy-nam-po-plechu.html
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YK 633.11«321»:631.81.095.337:591.3

BJUSHUE MPEJMNOCEBHON OBPABOTKH CEMSH SIPOBOW
MNINEHUIbI MUKPOYJOBPEHUSMU HA POCT U PA3BBUTHUE
PACTEHU HA PAHHUX CTAJIMSIX OHTOTEHE3A
Yuxouaaesa H. B., ctynent

Hayunvie pyxosooumenu — Yexun I. B., kano. c.-x. nayx, doyenm;
Huxugopos B. M., kano. c.-x. nayk, doyeHm

OI'bOY BIIO «bpsaHckuii rocynapcTBEHHBIN arpapHblil yHUBEPCUTETY,
r. bpsirck, Poccust

Brenenne. B Hacrosimee Bpemsi Ha pBIHKE CPEACTB XUMHU3ALUU CEllb-
CKOXO3SIIICTBEHHOI'O TPOU3BOJCTBA MMEETCS] 3HAUMTENbHBIM acCOPTUMEHT
CTUMYJISITOPOB POCTa, OMONpenapaToB, KOMIUIEKCHBIX MUKPOYAOOpeHHi, B
OCHOBHOM HMIOPTHOTO NPOHU3BOJCTBA, KOTOPBIE BCE YAllle UCHOIb3YIOTCS
Kak JUIsl TIpeIIOCeBHOW 00pabOTKM CeMsIH 3epHOBBIX KYyJbTYp, Tak W JUIs
BHEKOPHEBBIX IOAKOPMOK B pa3In4HbIE (a3bl X POCTa.

CocTaB 3THX MpPENapaToB M TEXHOJIOTHH MX NMPUMEHEHUS Pa3IHIHBL. A
JleficTBHE UX Ha POCT M Pa3BUTHE PACTEHUI B 3aBUCHMOCTH OT COCTaBa Ma-
JIOU3YYEH.

B psine cimydaeB coueTaHue cpesCTB 3aINUTHl 1 MUKPOYJOOpPEHUH MOTYT
HE TOJILKO HE 3alIUTUTH OT OO0JIE3HEH, HO U, HA00OPOT, CIIOCOOCTBOBATH MX
Pa3BUTHIO.

Lean ncciienoBanuii — U3y4uTh BIMSHHUE TpeBapUTEIbHON 00paboTKH
CeMSH SIPOBOHM MIIEHHUIBI MHUKPO3JIEMEHTaAMH C Pa3IMYHBIMH XelaTHPYIo-
IIMMH KOMIIOHEHTaMH Ha pa3BUTHE KOPHEBOW CHCTEMBI M IPOPOCTKOB.

Anmapuas u MOIOUHAS KUCIOMbL — KOMIAEKCOHbI, buono2uyeckue cmu-
myasmopul pocma pacmenuti. OHU CTUMYIUPYIOT KOpHEOOpa3oBaHHe, IO-
BBIIIAIOT YCTOWYMBOCTh PACTEHUI K BO3JEHCTBHIO HEOJIArONPHATHBEIX (ak-
TOPOB, COJIEpPKaHNe XJIOPOQHIIIa B JUCTHAX, a TAKXKE CHIDKAIOT 3a00jeBae-
MOCTb PACTEHHH.

Cxema npoBeeHUs HCCIEN0BaHM BKIIIOYasa e yIole BapHaHThI:

1. Kontpouns (6e3 06paboToK).

2. «Bunnut ®opte» + MUKPO3JIEMEHTHI (KOMIIEKCOH — MOJIOYHAs KHC-
JI0Ta).

3. «Bunuut ®opre» + ['ymuctum.

4. «Buauut dopTtey.

5. «Buamut ®opre» + MUKPOIIEMEHTH (KOMIUIEKCOH — SHTapHas KHC-
JI0Ta).
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6. «Bunuut @opre» + rymar xamust (IIeNI0YHAas BBITSHKKA U3 KOIIPOJIH-
Ta).

7. «Buanut @opre» + «Cuia Xu3HN» (TyMaT KaJIUA-HATPHI C MHUKPO-
3JIEeMEHTaMN).

8. «Bunuut ®opre» + MUKpO3IeMeHTH (KoMIutekcoH — DJ[TA).

Cpe)IHI/Ie 3HAUCHUS MMapaMETpOB KOpHEBOﬁ CHCTCMBbI ﬂpOBOfI NI CHUIIbI
MpCACTAaBJICHLI B Ta6m/1ue.

Cpeanue 3HaYeHHs IAPAMETPOB KOPHEBOI CHCTEMBI SIPOBOJi NMIIEHHIIbI
(1-s1 megens pocra)

Yucno Macca JmuHa
Bapuant o o o
KOpHe# KOpHeii, Mr KOpHeii, cM
1. KonTpons 45+1,3 17+11 24,2+1,8
2. «Bunmur ®opte» + MHKPOIIECMEHTHI 71428 2949 10.3£0,7
(KOMIIIEKCOH — MOJIOYHasl KHCJIOTA)
3. «Bunnut ®optey + 'ymuctum 49+1,3 33117 26,743,1
4. «Buniut ®opre» 45+12 19+15 10,3+0,8
5. «Bunnur ®opte» + MHUKPO3IEMEHTbI 6.0+1,3 26410 10,7£0,6
(KOMIICKCOH — SIHTapHasl KUCIIOTA)
6. «Bunuut ®opTte» + rymar kanus 44412 1647 11,6413
(enmoyHas BBITSKKA M3 KOMPOITHTA)
7. «Bunnut ®opte» + «Cuina xKu3Hm» 56405 745 39411
(rymat K-Na ¢ MukposiemMeHTaMu)
8. «Bunnut @opTe» + MHKPOIIEMEHTHI
(xommexcon — DJITA) 5,3+0,9 25+13 14,3+1,0
F — paktrueckas 10,9 6,9 19,3
F — taGnuunas 0,95 2,0 2,0 2,0

3akaouenne. CemeHna, 00pabOTaHHEIE MTpeTapaTaMu Ha OCHOBE STHTap-
HOH M MOJIOYHOHM KHCIJIOT, HOKA3aJIM JIy4lllee pa3BUTHE 10 CPABHEHHIO C
JpyruMu Bapuantami. [Ipu nmpopactaHuu MX KOpHEBas CUCTEMa I10JTydaeT-
cs1 Oosnee moinHas (OoiblIe NPUIATOYHBIX KOPHEH, aKTHBHO Pa3BHBACTCS
OOKOBasi KOpHEBasi cucTeMa, OoJiblllasg Macca Ha €IUHHUIYY JUIMHBI KOpHS),
YTO B KOHEYHOM CYETE JIOJDKHO CKa3aThCsl Ha CKOPOCTH Pa3BUTHSI PACTCHUH.

[Tpn ucnonezoBanuu npenapara Ha ocHoBe DJITA coBMmecTHO ¢ mpo-
TpaButeneM «BuHImT DopTe» OBIIO YCTaHOBIEHO OJOKHpPOBaHHWE (YHTH-
LUIHBIX CBOMCTB IOCJICAHET0 M Pa3BUTHE IUICCHEBBIX IpuboB p. Mucor.
Takum 00pa3oM, HCIONb3Ysl OCHOBHYIO MacCy KOMMEPUYECKHX MHKpPOIJIe-
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MEHTHBIX TIpErapaTtoB, KOTOpPbIE H3TOTaBIMBalOTCI Ha ocHOBe OJ[TA,
HEOO0XOIUMO yIOCTOBEPUTHCS B OTCYTCTBHH BBIMICOMICAHHOTO (P heKTa.

YK 631.559:581.13

JJIEMEHTBI IIMTAHUS U UX POJIb B ®OPMHUPOBAHUU
YPOXKANHOCTH CEJbCKOXO3ANCTBEHHBIX KYJIBTYP
HInTekoB M. II., cTyneHT

Hayunvuii pyxosooumens — Kosaneea H. B., xano. c.-x. Hayk, ooyenm
YO «benopycckas Tocy1apcTBEHHAs CETbCKOXO3SIICTBEHHASI aKaIEMUSI»,
r. l'opxu, Pecriydnmka Benapychb

BBenenne. HecMoTpst Ha pe3kue pa3nndus B KOJUYECTBEHHON MOTPeO-
HOCTH, GYHKINN KaXXI0TO HEOOXOIMMOTO MaKpo- M MHKPO3JIEMEHTa B pac-
TEHUSX CTPOTO CHEUH(UYHBL, HA OJWH DJIEMEHT HE MOXXET OBITh 3aMEHCH
npyruM. HemocrtaTtok mo060ro Makpo- WIH MHKPORJIEMEHTa NPHBOIHUT K
HApPYIICHUIO 0OMEHA BEUICCTB M (PH3HOJIOTUICCKUX MPOILIECCOB Y PACTCHHIA,
YXYALIEHUIO UX POCTa U Pa3BUTHS, CHHXKEHUIO YpOKasi U ero kadectna. [Ipu
OCTPOM JIC(UIIUTE IIEMEHTOB MMUTAHUS Y PACTCHUI MOSBISIOTCS XapaKTep-
Hble MpHU3HAKU TosiofaHus. Bce Makpo- ¥ MUKpPODJIEMEHTHI BBINOJIHSIOT B
pacteHusx cBou crnenupudeckue QYHKIMH M Yalle BCEro HE MOTYT OBITh
B3aMMO3aMEHSIEMBI.

Anaan3 uHdopMauuu. A3om — OJUH U3 OCHOBHBIX JJIEMEHTOB, HE00-
XOOMMBIX JUIS JKM3HH pacTeHuil. OH BXOAWT BO BCE MPOCTHIC M CIIOKHBIC
OenkH, KOTOPBIE SBISIOTCS TJIABHONH COCTaBHOM YacThIO MPOTOILIA3MBI pac-
TUTENBHON KJIETKH, a TaKXE B COCTaB HYKJIEMHOBbIX kucior — PHK u
JHK, — urpaonmx HCKIIOYNTEIFHO BAXXHYIO POJh B OOMEHE BEUIECTB H
nepenaye HacJIeCTBEHHBIX MPU3HAKOB PACTEHUN. A30T COACPKHUTCS B XJIO-
poduie, pochaTuaax, ankaaouaax U APYruX OPraHUUCCKUX BEIICCTB pac-
TUTEIBHBIX KIETOK [1].

Docgop — SBASCTCSA BAXXKHOW COCTABHOMN 4acThio pacteHuit. OH BXOIUT
B COCTaB MHOI'UX BELICCTB, KOTOPLIC UI'PDAIOT BAXKHYIO POJIb B KU3HCHHBIX
nporeccax. B pacrenusx dochop conepxurcs B muHepansHoi (10 %) u
opranmndeckoii (90 %) popmax. MunepanbHbie coequneHus dhochopa mnpen-
CTaBIICHBI B BHJC KaJBIHEBHIX, KAIMEBBIX W MAarHUEBBIX COJei opTodoc-
(OpHOH KHUCIOTHI, OPTAHUIECKHUE — JICIIUTHHOB, HYKIEWHOBBIX KUCIIOT, (hu-
THHOB, HYKJICOMIPOTEUIOB, pochaTuaoB u aAp. HykineonpoTenasl yaacTBYIOT
B MIOCTPOCHUU siiep. HyKIIenHOBEIE KUCIOTHI — Ie30KCHPHOOHYKICHHOBAS U
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PUOOHYKJIEMHOBAS — BAXKHBI B TIpoIiecce 00pa3oBaHus OCITKOBOH MOJICKYJIbI.
HyxrenHOBBIE KUCTIOTHI M J)KMBBIE OpPTaHU3MBI YKa3bIBAIOT Ha clienudude-
ckoe 3HadeHue (HocPOpPHON KHCITIOTHI, BXOMSIIEH B COCTaB PAaCTCHUM, OKa-
3BIBAIOT BIIMSHUE Ha TPOIECCHI CHHTE3a, IbIXaHHs, 00pa3oBaHus psna dep-
MeHTOB. Poc(op NPUHIUMAET HENOCPEACTBEHHOE yyacTHe B (DyHKIIHOHAb-
HOMW JIeATeTbHOCTH PACTCHUH, OH SBJISETCSI HOCUTENIEM U OCHOBHBIM UCTOY-
HHUKOM JUTsl OTOCHHTE3a SHEPTHU B PacTUTENILHOM opranmsme [1, 5].

Kanuii — ¢usnonornueckas ponp 3TOr0 dJIEMEHTa B JKM3HHM PAacTEHHH
MPOSIBJISICTCS, MPEXKJEC BCETO, B IMOMIACPKAHUH OJArONPHUSTHBIX (HUIUKO-
XMMHUYECKHX CBOMCTB IPOTOIUIa3Mbl KJIETKH — OOBOJHEHHOCTH, BS3KOCTH,
amacTHYHOCTH ¥ 1p. C ydacTHeM Kajiisl TMPOUCXOINT HAKOIICHHWE PacTBO-
PUMBIX YTJIEBOAOB M PEAYLHUPYIOIUX CaXapoB, OH y4acTBYET B TPAaHCIOP-
THPOBKE PA3JIMIHBIX COCAMHEHUH, B SHEPreTHIECKOM 00OMEHE KaK IIepeHOC-
YUK 3JICKTPOHOB. BojbIas 9acTh Kaius HaXOIUTCS B BUJEC KATHOHOB B KJIe-
TOYHOM COKE, OCTaJbHas YacTh aIcopOMpoBaHa KOJUIOWAAMH W HE3HAUH-
TeNbHAs — HEOOMEHHO yIepKIBACTCS MUTOXOHIPUSIMHE B TIPOTOILIA3ME.

Maenuii — 3Ha4eHUE ATOTO HJIEMEHTA B MUTAHUU PACTECHHUH OIpeensieT-
ci B TEPBYIO oOuepeab TEM, YTO OH BXOAWUT B COCTaB MOJIEKYJIBI
Omusitaun [ ta, cocraisag 27 % maccesl nurmenta. [log BIMsiHHEM MarHus
OTMEYaeTcsl yBEJIMYEHHE WHTEHCHBHOCTH (DOTOCHMHTE3a, TOBBIIIACTCS
CTPYKTYpHasi BSI3KOCTh IIPOTOILIA3MBI, OMPEACIIIONIasi BOAOYICPKHBAO-
IIYI0 CHOCOOHOCTh M JKapOCTOMKOCTh pacTeHUH. MarHuii mpuHUMaeT ydJa-
cTHe B psnc (EepMEHTATUBHBIX OHOXMMHYCCKHX IPOLECCOB, CBSI3aHHBIX C
00pa30BaHUEM YTIIEBOJOB W JPYTHX OPraHWMYCCKUX COCITUHCHUU. YCTpaHe-
HUC HEJOCTaTKOB MAarHvs B IUTaHWU PACTCHHN 33 CYET MPUMCHCHHS Mar-
HHUEBBIX YZOOpEHHWH yirydiaeT a3oTHBI OOMEH B pacTeHMsX. MarHuit —
HEOOXOAMMBII JIEMEHT B mpoueccax TpaHchopmanuu pochopHBIX coenu-
HeHwmit [4].

Cepa — 1o cBoeMy (pU3HOIOTO-OMOXUMUYIECKOMY 3HAYSHHUIO OHA HaXo-
JUTCA B OHOM PAAY € a30TOM H ($ochopoM U APYTHMHU BKHEHITIMH 3JIe-
MeHTtamu. Cepa BXOIHT B COCTaB OEJKOB, PACTHTEIBHBIX MAcel, a TaKkKe
(epMeHTOB, BUTAaMUHOB (rpynmbsl B) w Ipyrux coeauHEHUH, KOTOpHIS
Y9acTBYIOT B OKHCIHUTEIHLHO-BOCCTOHOBHTEHHBIX IPOIIECCAaX, CBSA3aHHBIX C
JIBIXaHUEM, U B CHHTE3¢ XJUIopoduia.

Kanvyuii — pusnonornuecka posb KaJIbIUS B PACTCHUSIX CBS3aHA C BIIH-
SIHHEM Ha OOMCH YTJICBOJIOB M OCIKOBBIX BEINECTB, O0CCIICYCHUEM HOP-
MAaJIbHBIX YCJIOBUH pPa3BUTUS KOPHCBOW CHUCTEMBI, CHCIH(DUICCKUM BIIHsI-
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HHAMEM Ha KOJUIOMJBI IJ1a3Mbl. B pacTeHuil KanbIuii UTpaeT poib, MPOTUBO-
MOJIOXKHYIO Kanuio. Ecny xanuii mpuBBIIaeT AUCIIEPCHOCTH KOJUIOWIOB U
00BOTHEHHOCTH TPOTOIIA3MBI, TO KAJBIMH YMEHBIIAECT 3TH MOKA3aTEeNH.
Kanpumii oka3zpiBaeT HEOMATONPUATHOE BIMSHHAE OJHOCTOPOHHETO M30BITKA
IPYTHX KaTHOHOB, CO3aBas TEM CAMBIM (PHU3UOJIOTHICCKYIO YPaBHOBEIIICH-
HOCTh KATHOHHOTO cOCTaBa cpefpl [2].

YpoxkalfHOCTh CENbCKOXO3AHCTBEHHBIX KYJIbTYp SIBJISETCS HHTETpallb-
HBIM TIOKa3aTeleM IUIoopoaus. Y T0OpeHus, Kak OpraHn4ecKue, TaKk U MH-
HepasbHble, OKa3bIBAIOT 3HAUYUTEIHHOE BIUSHNUE Ha HEE.

Ha nepHOBO-IOA30IMCTHIX CYTJIMHUCTBIX MOYBaX, 3aHMMamoummx B He-
4epHO3EMHOH 30HE 56,2 %, ypoKaiHOCTb 3epHOBBIX O€3 BHECEHHUs yHnooOpe-
HUIA He npeBbIinaeT 7-8 1/ra, a Ha necyansix nousax — 4-5 1yra [1, 3].

Ilpu BHeceHMM ynoOpeHHH HEOOXOAMMO YIUTHIBATH OT3BHIBYHBOCTH
KyJNbTYypHBIX PAacTCHU Ha T WJIM HWHBIC MUTATENbHBIC 3JIEMEHTH. J[aBHO
MTOIMEYEHO, UTO 3JIAKOBBIE KYIBTYPHI CHIBHEE OT3BIBAIOTCS Ha a30TCOMEP-
JKalue YAoOpSHHS; TPH COBMECTHOM TIPOM3PACTAHUHU C O0OOBBIMY OHH TIPH
BHECCHMHU TOBBIIICHHBIX 103 YIOOpEHHH OrpaHHMYMBAIOT POCT M Pa3BUTHE
6060Boro KoMmoHeHTa. B To ke Bpems 60060BBIe KyIbTypHl, CAMH CHUHTE3H-
pyq O6HMOJIOTHYECKHI a30T, BIIOJIHE MOTYT OOXOIUThCSA 0e3 MUHEpalbHOIO
a3oTa, a JJIsl pOCTa U pa3BUTHsI HEOOX0AUMBI ocdopHO-KaluitHbIE YI00pe-
HUS, MUKPOJIEMEHTBI.

B ombitax A. @. Cadonosa, A. A. Andépora u M. A. 3oi0tapésa TOJb-
KO TIOJTHOC MHUHEpaTbHOE YHOOpeHHE B OECCMCHHBIX MOCEBaX, a TAKKE Ce-
BOOOOPOT MO3BOJIMIIN YBEITUUUTh YPOKAHHOCTH 03UMO#T piku B 2 pasa [3, 6].

A pesynbratel A. M. Tymukosa u X. P. Moxammanycruamanaban moka-
3aJI1, YTO BHECEHHUE MOJTHOTO MUHepaibHOro ynoopenus (NPK) wmm tonpko
A30THBIX CHOCOOCTBYET YCTOHYMBOMY IOBBIIICHUIO MPOJYKTUBHOCTH O3M-
Moit pxw [4]. CXxoHBIE Pe3yJIbTATHI HAOIIOIATN B CBOUX MCCIIEOBAHUAX HA
JIEPHOBO-TIOJI30JIUCTOIN  TskenocyrinuHucTol mouBe A. K. degopoB u
B. M. XUItOIKHH PH BO3/EIBIBAHNY SUMEHS U TpuTHKaje [2,4].

Cornacno uccnenoanusm I1.J1. byraesa u Amape Taxecce [3], Ha aep-
HOBO-TIO/I30JITUCTHIX JIETKOCYTIMHUCTHIX TouBax LleHTpansHoro Heuepno-
3eMbsi HanOomnee dQHEKTHBHO IS SYMEHST BHECEHHE a30THBIX YI0OpeHMit
nmoJ KynpTuBanuio B go3e 100—150 kr/ra a. B. bonee BbICOKHE 03Bl a30T-
HBIX yA00OpEeHU NPUBOJAT K CYILIECTBEHHOMY CHUKEHUIO ypOxKasl SIMEHS.

B nccnenoBanusax H. T. UeborapeBa 1 A. A. XOMEHKO NpU H3Y4EHHH
JUINTEJBHOTO TNPUMEHEHWH ynoOpeHuil OBLIO YCTaHOBIICHO ClieIyloLIee:
ONTHMAaNbHAsl CHCTEMa YAOOPEHUH B IIECTUIIONBLHOM CEBOOOOPOTE Ha Jep-
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HOBO-TIOJ30JIACTOM II0YBE — COBMECTHOE BHECEHHE TOP(HOHABO3a KOMIIOCTA
(80 T/ra pa3 B TpH TOJa) 1 MHUHEPAJIBHBIX YIOOPEHHUI B 703aX, paCCUUTAH-
HBIX 10 BBIHOCY ITMTATENILHBIX BELIECTB ¢ ypoxkaeM. IIpm TakoMm cmocoGe
yIoOpeHHs 3HAaYHUTENBHO IOBBIAECTCS IUIOAOPOANE IOYBBI U MPOLYKTHB-
HOCTb KyJIBTYp B ceBoobopoTax [7]. Cornacho uccnenoBanusim I'. C. 'yce-
Ba, A. U. Hedpénora, P. A. MukprokoBa, T. B. Tapan, Ha oCHOBaHUH KO-
HOMHYECKOH OIIEHKM NPHMEHEHUs pasHbIX ()OHOB yIOOpEeHHWil B ImoceBax
03MMOH pku copTa BoyixoBa yCTaHOBJIEHO, YTO COBMECTHOE IPUMEHEHHE
OpraHMYecKuX U MUHepalbHBIX yaoopennit (NgoP3oKso + 30 T HaBO3a), pac-
CUYMTAHHOE Ha MoJy4eHue 4 T/ra 3epHa 10 000MM IpeAIIeCTBEHHUKAM, ObI-
10 Hauboee 3dpdextusHO [2].

BeiBoa. Ilo nmefictBuio ynoOpeHMA Ha IUIOTHOCTB, BIAXKHOCTH W TBEp-
JOCTh ITOYBBI, a TAKXKE Ha ypOXKaHHOCTH KYJIBTYp JaHHbIC YYEHBIX CHIIBHO
pasHaTcs. B cBsA3M ¢ 3THM mpencTaBiseT GONbIIONH HHTEPEC BBIBUTD BIIHS-
HHE Pa3HBIX [0 HHTCHCUBHOCTH CHCTEM YAOOPEHUI Ha ypOKaifHOCTB moJte-
BBIX KYJIBTYP.
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BJIUSHUE CUCTEM YAOBPEHUSA HA KAYECTBO 3EPHA
0O3UMOWM TPUTHUKAJIE ITIPU BO3IEJBIBAHUN

HA JEPHOBO-TIOI30JUCTOM CYIIECYAHOM MTOYBE

M xanenxo U. H., ctygeHt

Hayunvuii pyxosooumens — Paokesuu M. JI., cm. npenodasamens

YO «benopycckas rocyIapcTBEHHas! CEIIbCKOXO03SHCTBEHHAS aKaaeMHsI»,
r. lopku, Pecriyonika benapychb

Brenenne. Tpurukane — 1ieHHass KOPMOBas KyJlbTypa. 3€pHO TPUTUKAJE
UCTIONB3YIOT Ha KOPM CENbCKOXO3AHCTBEHHBIX >KUBOTHBIX, IPEKAE BCETO
CBHHEH W MTHUIIBL. Y CTAaHOBJIEHO, 4TO 3amMeHa 40 % 3epHa B OOBIYHBIX KOM-
OMKOpMax 3€pHOM TPUTHKAJIE YBEIMYMBAET MPUBECHI CBHUHEH HA OTKOpME
Ha 18-30 % u sxonomut 15-20 % xopma. 3eJeHy0 Maccy 3TOi KyJIbTypbl
TaKKe MCIOIB3YIOT HAa KOPM IS )KMBOTHBIX. BeileacTBHE MO3OHET0 KOo-
LIEHHUS TPUTHKAJIE XOPOILIO 3alOJHSIET pa3phiB B 36JIEHOM KOHBEHEpe Mex-
JIy yKOCaMH O03UMOM p>KM M MHOTOJIETHHUX TpaB. biaronaps moBbILIEHHOMY
COJIEPXKAHUI0 KapaTUHOUAOB, 3€IEHYI0 MacCy TPHUTHKAJIe CKOT IOeAaeT
Jydqile, 4eM pau U nmeHulsl. CoaoMa TPUTHKAJIE HCIIONL3YETCs Ha KOPM U
MOACTUIIKY CKOTY [1].

Jlyist BBICOKMX W CTaOWJIBHBIX YpPOIXKaeB O3MMBIX 3E€PHOBBIX KYJIBTYp H
KavyecTBa 3epHa pellarolee 3HaueHUe UMEET MIPaBUIIbHO BBIOpaHHOE yI00-
penue. I1oTpeGHOCTh 36pHOBBIX KyJIbTYpP B MUTATEIBHBIX BELIECTBAX — 3TO
KOJINYECTBO MHUKPO- U MAaKpO3JIEMEHTOB, KOTOPBHIE 3€PHOBBIC yCBAaHUBAIOT B
MIEPHOA CBOETO pocTa M pa3BUTHA. lIpH COBpEMEHHOI cHCTeME BEICHHMS
CEIIbCKOXO03SIICTBEHHOTO MPOU3BO/ICTBA MOJYYEHHE BBICOKHUX U CTAOMIBHBIX
YPO’KaeB ¢ XOPOLIMMH ITOKa3aTENIIMHI Ka4eCTBA BO3MOXKHO TOJIBKO MpH cOa-
JAHCHPOBaHHOM MUHEPAIbHOM MUTAHHUHU KYJIbTYPHBIX pacTeHuit [2].

MeTtoauka W aHaJu3 uccaegoBaHMU. l3ydeHue BIUSHHUS CUCTEM
yJ0OpeHHs Ha Ka4ecTBO 3epHa 03MMOM TpUTHKalle copTa BosbTapro Benu B
2014-2015 rr. B MOJICBOM OMBITE B YCJOBHUAX JEPHOBO-IOA30JHCTON CY-
necyanoid noussl B [IPYII «OkcnepumeHnrtanbhas 6a3a nm. KoToBckoro»
V3neHckoro paitona Munckoi oGsactu. [louBa moneBoro ywacTtka Oblia
NPUTOAHOM  JUIsl  BO3JENbIBaHUSA  O3UMOM  TpuTukane. Iloromno-
KIMMaTHIECKUE YCIOBHUS B TOJBI IPOBEACHUS HCCIICIOBAHNH OBUTH pa3nnd-
HBIMH, ¥ B IIEJIOM ONaronpusATHBIMHU JUIS pOCTa W Pa3BUTHUS PacTCHUI 03H-
MOH TpUTHKAJIE.
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O6mas miomaas Aenskd — 45 M2 (5 x 9 M), yuernas — 28 M (3,5 x
8 M). Hopma BeiceBa cemsia — 250 kr/ra (4,5 MuH. mT./Ta).

Munepansable yrnoopenus (kapdamun (N46 %), mpocToit aMMOHH3UPO-
BauHbIH cymephochar (N8 % P30 %) u xmopuctsiii kamuit (K60 %)) BHO-
CHWJIM TIOJI TIPEAMOCEBHYIO KYJIbTHBAIMIO COTJIIACHO CXEMe OIBITOB (Tabiu-
1a).

VYBenuuenue 00IIEro KOJIMUECTBa OeNka B 3epHE PEIIaeT OJHY U3 MpO-
67eM KauecTBa 3epHa, uayniero Ha kopm. Ussectho [3], uro a3oTHbIe y1006-
PEHUSI — OCHOBHOE CPEJICTBO TOBBIIIECHHS OEIKOBOCTH 3epHa. [IpuMeHeHue
yIOOpeHU MO CPAaBHEHUIO C HEYAOOPEHHBIM KOHTPOJIEM CYIIECTBEHHO
MOBBIIIATIO COJAEPXKAHUE CHIPOTO MPOTEHHA B 3€PHE O3UMOM TPUTHKAE.
CpenHee cojepaHue MPOTEHHA 3a 1B TOJa MCCICIOBAHUM B 3epHE M3Me-
HsUTOCh B mipezenax 11,6-16,2 % (tabnuma).

Buusinue cucreM yn1o4peHust Ha Ka4ecTBO 3epHA 03HMOii TpuTHKANE BosibTapno
NPH BO3/1€JIbIBAHUM HA JIEPHOBO-TOI30JIMCTOM cynecyaHoii nouse, 2014-2015 rr.

Conepxanue, %

Bapuanr IIporenn KneiikoBuna

2014 r. | 2015T. | cpennee |2014 r.|2015 r. |cpenHee
1. Kontponb 6e3 ynoopenuit 11,5 11,7 11,6 20,3 23,5 21,9
2. 40t/ra HaBo3 KPC — ¢on 12,8 12,8 12,8 20,8 24,7 22,8
3. ®oH + PyKip 14,2 14,7 14,5 20,8 25,2 23,0
4, ®oH + Pyo + Ngo+ao 14,2 14,5 14,4 25,2 33,1 29,2
5. ®on + Kipo + Ngo+40 14,0 15,0 14,5 25,5 30,3 27,9
6. DoH + P4oKiz0 + Naorao 14,9 15,6 15,3 254 32,4 28,9
7. ®oH +Pyo K0t Ngo+ao+30 15,2 15,8 15,5 27,2 31,7 29,5
8. ®oH + P4oKi20 +Ngosa0 +30

+MukpoCrini Mezts 15,5 16,5 16,0 276 | 338 | 307

9. ®oH +P4Ki20+Ngo+a0+30 +
MuxkpoCtum Menp + XIOpMek- 15,8 16,5 16,2 27,7 33,1 30,4
BaT-XJIOPUJL
HCPgs 0,7 0,6 0,5 0,9 0,9 0,6

*Ngo aza BO30OHOBJICHHS BEreTalluy BECHOI;

**Nyo aza 1-2 y3en TpyoxoBanus u N3 (hasa KonomeHue;
***MukpoCtumMens ¢dasa 1-2 y3en TpyOKOBaHUS;

F***X TOPMEKBAT-XIIOPU]L — TTOSIBJICHHE—TIOHOE Pa3BUTHE (IIarOBOTO JIHCTA.

ITpn npuMeHeHNU MOAKOPMKH a30ToM (kapOamuna) B a3y KOJOILCHHS
HaOII01aeTCs TEHACHIMS WM JOCTOBEPHOE TIOBBILICHHE COJEPKAaHUs PO-

246



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U arPOXUMHUH

tenna (Ha 1,2 %). MakcumaibHoe conepskanue nporenna (16,2 %) u xieii-
koBuHbI (30,8 %) Habmomanock npu npuMeHeHUH Nggia0+30T MukpoCTrm
Menp + xmopmekBaT-xyopun Ha ¢hoHe PyKio9 M mocnenelictBus oprannde-
ckoro ynoopenus (4-i ron). Conepskanne nporenna B 2015 r. B cpeqHem Ha
0,7 % Beimre, yem B 2014 1. Hanbosiee BEICOKOE COACPKAHUE CHIPOTO OEIKa
HAOIIOAaI0Ch MpHU 00pabOTKE MOCEBOB O3MMOW TPUTHKAJIC PETYJSTOpaMU
pocra xmopmerBar-xjopug 1 MukpoCtum Menp Ha GoHE MUHEPATHLHOTO
IUTaHMs, TIE coJep KaHue chIporo Oenka coctaBmiio 16,5 % u Bo3pocio 1o
cpaBHeHuro ¢ poxom Ha 0,7 %.

B 2015 r. cogepxxaHue KIEHKOBUHBI B 3€pHE O3UMOIl TpUTUKaNeE U3Me-
HUI0Ch B mpenenax 23,5-33,8 %. B 2015 r. comepikaHue KICHKOBHHBI B
3epHe TpuTHKaie Bbimre, ueM B 2014 r. [Ipu npumMeHeHNH KOMITIEKCHOTO
ynobpernss MukpoCtum Mens Ha one Py oKizg + Nggrgorzo cOmepxanme
KJIEHKOBHHBI B 3€pHE O3MMOH TPUTHKaJe OBUTO HAMOOJIBIIUM MO OMBITY U
COCTaBWJIO B cpefiHeM 3a 2 roaa uccienoanuit 30,7 %.

[Ipumenenne ymoOpeHHII HE TOJNBKO OKa3bIBAaeT BIISHHWE HA COJACpIKa-
HUe Oenka, HO M3MEHSACT U ero kaudectBo. Colep)kaHWE aMUHOKHCIOT B
3epHE 03UMOM TpUTHKaJC BoiabTapro oTiMYanoch B 3aBUCUMOCTH OT MPH-
MeHeHus: ynoOpenuii. CojepkaHue HE3aMEHHUMBIX aMHUHOKHCIOT B KOH-
TPOJBHOM BapHaHTe cocTaBmio 13,78 r/kr, kputuueckux — 3,96 T/Kr, a 1o
BapHaHTaM oONbITa Kojebamoch B mpenenax 13,78-19.84 r/kr u 3,96-
5,57 I/KT COOTBETCTBEHHO.

BuiBoapl. BHecenne MuHEpabHBIX YIOOpEHHH CIIOCOOCTBOBANIO YBe-
JUYEHUIO B 3€pPHE HE3aMECHHUMBIX M KPUTHYECKUX aMUHOKHCIOT. Tak, BHe-
CeHHe MHUHEPaIbHBIX yaoOpeHuit B no3ax P4oKiz + Ngotso B 3epHE B Bapu-
aHTE TOBBIMIAIO COACPKAHNE KPUTHUECKUX aMUHOKHUCIOT Ha 0,59 r/kr 3ep-
Ha ¥ HE3aMEHMMBIX Ha 2,15 T/kr 3epHa. MakcUMallbHOE COJCpXKaHWE B
3epHE KPUTUYCCKUX M HE3aMEHUMBIX AMUHOKHCIIOT B HAIIIMX UCCIICIOBAHM-
SIX TIOJYYEHO MpH cOAlaHCHPOBAHHOM MHHEPAJbHOM MUTAHUU B BapUAHTE
P4oK120+Ngo+40+30 + MukpoCtum Menp + XJI0pMeKBaT-XJIOpH HA QOHE IMO-
ClIeIeHCTBUS OpraHNyecKoro ynoopenus — 5,57 u 19,84 r/kr 3epHa.

Io comepxaHuO B OEIKE aMHHOKUCIIOTHI PACTIPEICIHIICE CIICTYFOIUM
o0pa3oM: JeiiuH > (eHIWIaIaH|H > BaJIUH > TPCOHHUH > U30JICHIIH > JTH-
3WH > METHOHHH. JINMUTHpYIOUIeH aMUHOKHCIOTON B OENKe SBISETCS Me-

THOHHWH.
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IOPEKTUBHOCTDb CUCTEM YJIOBPEHUSA

ITPU BO3JAEJBIBAHUA O3UMOM TPUTUKAJIE BOJIbTAPHO
HA JEPHOBO-TIOI30JUCTOM CYIIECYAHOM MMOYBE
Mxanenxo U. H., ctygent

Hayunwuii pyxosooumens — Paokesuu M. JI., cm. npenodasamens

YO «benopycckas rocyaapcTBEHHAs! CEIIbCKOXO03SHCTBEHHAS aKaIeMUsI»,
r. lopku, Pecriyonka benapychb

BBenenne. OHUM M3 MyTeil yBelIMUYEHUS MPOU3BOJACTBA BHICOKOKaue-
CTBEHHOTO TPOJOBOIBCTBEHHOTO W KOPMOBOTO 3€pHA B PECIYOIMKE SBIIS-
€TCs WCIOJBh30BaHNE TOTCHIIMANA CPAaBHUTEIFHO HOBOM 3€pPHOBON KYIBTY-
pBI — TputHKane. [loceBHBIE IUIOMANN €€ B pecyOnKe K HACTOSMEMY MO-
MEHTY cocTaBJIIOT 6osee 450 Tric. Ta [1]. OTIHYUTENTHEHONH 0COOCHHOCTHIO
9TOH KYNIBTYPHl OT APYTUX 3EPHOBHIX SIBISIETCS BBICOKAs YPOXKAHHOCTD, IMO-
BBHIIIEHHAs YCTOWYMBOCTHIO K OOJIE3HSIM U TOJIETAHUIO M BBICOKAsk KOPMOBast
LICHHOCTb.

BaxneinmM (pakTopoM MOBBIMICHHS YPOXKAWHOCTH O3MMOU TPHUTHKAIE
SIBJISIETCSL COBEPIIEHCTBOBaHKE ee arporexHosoruu [2]. B ¢Bs3u ¢ atum
Lelb HAlIUX HWCCIENOBAaHUM — H3yYEHUE Pa3IUYHBIX CHUCTEM YIOOpEHHUS
03UMO TPUTHKAJE, BKIIOYAIOIMNX MPUMEHEHUE MUHEPATIbHBIX YI00pEeHHI
B €IMHOM KOMIUIEKCE CO CPEICTBAMH 3alllUTHl PaCTEHUI, MUKPOYIOOpEHH-
SIMH ¥ PETYJIATOPAMH POCTa PACTCHUH.

Metoauka U aHaau3 uccjaegoBanmii. /[y u3ydeHus BIUSHUSA CUCTEM
yIOOpeHHs Ha YpOKaHOCTh 3epHa 03UMOi Tputrkane B 2014-2015 rr.oput
3aJI0KCH TIOJICBOH OIBIT B YCIOBHAX JIEPHOBO-TIOA30JMCTON CyIecuaHOH
mouBsl B [IPVYII «OkxcnepumenranpHas 6a3za uM. KoToBckoro» Y3meHCKOro
paiiona MuHCKO# 067acTH.

ArpoxuMHYeCcKass  XapaKTepUCTHKAa TAaXOTHOTO  CJIOS  JIEPHOBO-
MOI30IMCTON cynecyanoi moussl B I[IPVYII «DkcnepuMeHTanbpHast 6a3a muM.
Kotosckoro»: pHge 5,9-6,2 (cnabokucnas u 61u3kas K HEUTPAIBLHOW pe-
aKIusl TIOYBCHHOW CpeJbl), THIPOJIUTHYECKass KucioTtHocTh — 1,58-1,92,
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cymma 00MeHHbIX ocHOBaHHM — 9,10-9,52 cMmosb(+)/KT OYBBI, OOMEHHBIEC:
kanpiwid 4,4-4,8 n marauit 1,3—1,6 cMosb (+)/Kr MOYBBI;, COMEpKaHHUE TIO-
nBKHBIX: P,O0s— 240 Mmr/kr (Beicokoe coneprkanne), K,O — 220 Mr/kr mouBsl
(BbIcOKOE coneprkanue); rymyca — 2,5-3,0 % (moBbIlIEHHOE COJepIKAHHKE).

Ha ¢opmupoBanue ypoxasi CelnbCKOXO3SHCTBEHHBIX KyIbTYp, Hapsay
MUTaHUEM PACTEHHH, OOJIBIIOE BIMSHUE OKa3bIBaeT BOAHBIN M TEMIIEpaTyp-
HBII PEeXHMMBI TI0YB M BO3[yXa B TEYCHUE BEreTAMOHHOIO IEpPHOJa pacTe-
uui [3]. ITo ycnoBHOMY mokasarento yBnaxHeHus: B 2014 r. maii xapakre-
pHU3yeTcsl KaK BIIQKHBIM, UIOHb — 3aCYIIIUBBINA, a UIOJIb — OYCHb 3aCyIUIU-
BhIif; B 2015 r. — Mail xapakTepu3syeTcsl Kak BIaXHBIH, anpelb, HIOHb U aB-
T'YCT — OYEHb CyXH€, a HIOJIb — ONTUMAIIbHBIH.

OOBeKT HCCIeIoBaHUS — COPT O3MMOW TpHUTHKane BomsTapmo; copt
BkitoueH B ['ocpeect