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Kaptoghenb npuHagnexuT K Yncy BaxXHENLLNX CEeNbCKOX03MCTBEHHBIX KYIbTYp, Ero CrpaBeiMBo Ha3bIBaoT
BTOpbIM X11€60M. B MypoBoM rnpov3BoACcTBe rnpoayKumuy pacTeHUEBOACTBA OH 3aHUMAET OfHO U3 NEPBbIX MECT
Hapsiay C pucoMm, neHnLen v Kykypy3on. bnarogaps cBoCTBY NpycrocabnmBaTthbCs K PasmyHbIM YCI0BUSIM
rpou3pacTaHus KapTogherb pacrpocTpaHeH AOBOLHO LLUMPOKO. Ero nocesk! 3a nocnepHwe rogb! npoaBUHYNNCH
naneko Ha cesep (go 71° c. w.) v Ha tor (go 4° 0. ww.). Ero c ycrniexom Bo30enbiBaroT TakXKe B FOPHbIX PAVioHaXx.
Kaptodpernb BbipalymBaoT Ha BCEX KOHTUHEHTAaX, B 60MbLUMHCTBE CTpaH mupa. 3oHa HvxHero MNoBomxkbs
OTHOCUTCSI K 30HE PYCKOBaHHOI0 3eMI1eeNysl, HO B LIESIOM M0 CBOUM KIIMMAaTU4YECKUM YCII0BUSIM OTBEHAET
TpeboBaHVSIM KY/bTYpbl KAPTOENS, YTO orpeaensieT ero 60/bLLI0e HAPOJHO~X03SINICTBEHHOE 3Ha4YeHNE
B pervioHe. HecmoTps Ha cBoeobpasve NpupoaHbIX YCIOBUA, KOTOPbIE B 3HAYUTENLHO Mepe BIVSAIOT Ha MosyYeHne
rapaHTpoBaHHbIX ypoxaeB, kapTogherb B AcTpaxaHCKow 061acTv BO3[ENbIBAETCA MOBCEMECTHO, B 60bLLEN
cTeneHv Ha tore. Peann3sayums MakcymanbHOV NpoayKTUBHOCTY KapToghens 34echk BO3MOXHA TO/IbKO
Ha opoLueHun, Npy Noabope BbICOKOYPOXarHbIX, MPEUMYLLECTBEHHO PaHHWUX 1 CPeAHepaHHWX, COPTOoB,
Crnoco6HbIX afganTupoBaTLCS K AaHHLIM YCIIOBWSIM, 3@ CHET NOBbILLEHWS YCTONYNBOCTY PACTEHU K KIIMMAaTUYECKUM,
coneBbIM, OCMOTUYECKUM, TEMIEPaTYPHLIM 1 APYrM CTPECCaM MyTEM UCMO0b30BaHNS PasnyHbIX
pocTocTumynupyroLLmx ripenapatoB. C yerbio n3yHeHns BIMaHUS MPUMEHEHUST POCTOCTUMYIPYIOLLMX penapaTos
6bina npoBefeHa arpobvonornyeckas oLeHKa CopToB KapToghersi B YCII0BVSX CBET/I0—KaLLTaHOBbIX M04B
AcTpaxaHckov obnacTv npv KanensHoM opoLueHnn. BeissneHo, 4To 06paboTku npenapatamu «bavikan SM—1»,
«3nuH-3kcTpay n «[ymaTt + 7 MUKPO3neMeHTOBY BAVAKOT Ha NPOAOIKUTENbHOCTL BEreTaLMoHHOro nepyoaa v
MPOXoXAeHVe (heHoNMorn4eckmnx (has pasnuyHbIX COPTOB U UX BUOMETPUYECKIME NOKa3aTen HeEoAVHaK0BO.

Kniouesble cnoea: kapTodess, CopTa, POCTOCTUMYNMPYOLLME NpenaparTsl, BUoMeTpUYeckme rnokasaresm.

Bsepenne

B kaprodeneBoacTBe, Kak U B pACTEHUEBOA-
CTBe B IJeAOM, HEBO3MOKHO AOCTUYb MUPOBOTO
YPOBHSI pPa3BUTHUsI 0€3 OCBOEHMSI MHTEHCUBHBIX,
aparTUBHDIX, 9HeprocOeperamnmnx TeXHONOTHUI,
KOTOpDIE MMO3BOASIIOT CHMXKATh Ce0eCTOMMOCTD
MPOAYKIMM, AeNATh €e KOHKYPEHTOCITOCOOHO,
a MPOM3BOACTBO peHTabenpHbIM (1, 2].

Poccus siBastercst KpymHemmuM MTPOU3BO-
anteneMm kaprodenss B mupe mnocne Kurast m
Wuapmn [2]). 3HaunTeabHbIE MAOIIAAM MOCAAOK
kaprodenst B Poccun nipuxopstcst Ha Heyepro-
3eMHyI0 30Hy — 1,4 MaH ra npu o0IIer mao-
maan 3,3 MAH ra. EskeropHo Xo3siicTBa 3TOM
30HDI paloT Gonee 14—15 mMan T, uam 43—44%,
Kaprodenst B CTpaHe, HO [IONYYaTb KapTOPenb K
TpeTbhey AeKaAe UIOHST MOSKHO TOABKO B FOSKHDBIX
ob6nactsix [2].

B AcrtpaxaHckoit obnractu kapTodenb Bo3-
AENbIBAETCSI TTIOBCEMECTHO, B MPOMDIIIAEHHBIX
macirrTabax B GOAbIIEVT CTereHn Ha fore 06AacTu.
HecmoTpst Ha cBoeoOpasme MPUPOAHBIX YCAO-
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BUJ, KOTOPble B 3HAYUTENBHOV Mepe BAUSIOT
Ha TMOAYYeHMe TapaHTMPOBAHHBIX YPO3KaeB,
MMOCEeBHBIE MAOIIAAM MOA ITOV KYABTYPOU edKe-
FOAHO PAcTyT M COCTaBASIIOT cBblnle 14 ToIc. ra.
IIpn atom Banosoit c6op B 2013 r. mpeBBICHUA
304 ToIC. T., a CPeAHSISI yPOSKAMTHOCTb COCTAaBUAA
21,2 v/ra. OCHOBHBIMM IIPOU3BOAUTEASIMU KaAP-
Todenst B 06AaCTU HA CETOAHSIIITHUI A€HD SIBASI-
IOTCST KpecThsiHCKMe (depMepCcKie) XO03sICTBa
M MHAMBUAYAAbHbBIE TIpEATIpUHMMATEAN — 73%
BanoBOro MpousBoAcTBa (3, 4].
IToyBeHHO-KAMMATHUYECKIE YCAOBUSI CeBEPaA
00NaCTY B MEHDIIIEeN CTeleHM OTBeYaroT OMONOTH-
yecknM TpeboBaHmsiM Kaptodenst. Hacto cayya-
IOIIMeCst 3AeCh 3aCyXM, MPAKTUIECKI TONHOE OT-
CYTCTBME OCAAKOB, HU3KUIT YPOBEHb MAOAODPOAMST
U HeONAroNpPUSITHbIE BO3AYIIHO-(GU3MYeCKre U
arpoxXuMmyecKue CBOMCTBA CBETAO-KAIITAHOBBIX
U OypDLIX MOYB OIPEAEASIIOT CBOI0O crienubuKy
pu BeIpamBauuy kaprodenst [5].
ObecneunTh MakCMMaNbHYIO TNPOAYKTUB-
HOCTb KapTodens 3AeCch BO3MOXKHO TOABKO Ha
OpOLIeHNM, TIPU TTOAOOPE BBICOKOYPOSKAMHBIX,
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[PeVMYILIeCTBEHHO PaHHUX M CPeAHEPaHHMX,
COPTOB, CITIOCOOHBIX aAANITUPOBATLCST K AAHHBIM
YCNOBUSIM, 3@ CYET IMOBBIMIEHVST YCTOMYMBOCTI
pacTeHn K KAMMATUYECKUM, COAEBBIM, OCMO-
TUYECKMM, TEMITEPATYPHDLIM Y ADYTMM CTPeccam
[IyTeM MCIIOAb30BAHMST PA3AMYHBIX POCTOCTUMY-
AVIDYIOIIMX TPENapaToB, KOTOPble MHTEHCUDU-
UUPYIOT GPUBMONOTO-GMOXMMIYECKIME TTPOLIECCh
B PACTEHUSIX M IMOBBIIAIOT UX YCTOMYMBOCTH K
crtpeccam u 6onesnsim (4, 6.

IJenv viccnepoBaHusl — TIPOBEAEHME arpo-
OMONOTMYECKOM OLIEHKU M M3Y4YeHMe BAUSTHMUSI
[IPUMEHEHUsI POCTOCTUMYAUPYIOIUX Tperapa-
TOB Ha YPOKAMHOCTb COPTOB KaPTO(DENsI B YCAO-
BUSIX CBETAO-KALUITAHOBBIX MOYB ACTpPaxaHCKOM
0o6AacTy Mpu KareabHOM OPOLIEHMMA.

Marepuan 1 MeToAMKa MCCAEAOBAHNUI

UccaepoBannre nposopmnnocs B 2011—2014
IT. IyTeM MMOCTAHOBKM OMBITOB Ha moastx [Ipnm-
kacriurckoro HVMWM apupnHoro 3emnepenus,
pPacroNOKeHHbIX B YepHOSIPCKOM payioHe Ha
ceBepo-3amnape AcTpaxaHCKoy obaacTu, Ha
CBETNO-KAIITAHOBBIX IMOYBAX IMPM KaleAbHOM
OPOIIEHNN.

IToyBeHHDBI MOKPOB yYacTKa MPeACTaBAeH
CBETNO-KANITAHOBBIMYM CONOHIIEBATLIMM TTOYBAMU
6e3 HaAMYMsI TISITEH CONOHIIOB.

Copepkanmue rymMyca B NMaxXxOTHOM CAOe
nousnl (o Tropuny) — 0,91—1,1%, pH —
6,7—7,2, cymMa TIOTAOIIEHHLIX OCHOBAHUWM —
18,4—18,7 mr/»xsB. Ha 100 r mo4BbI, coOpepIKaHme
(o Kmpcanosy) NO, — 0,47 mr/100 r noy4su,
P,O, — 2,29 mr/100 r nouss, K,O — 25,03
mr/100 r nousnl. O6ecrie4eHHOCTD TOABVUIKHBIMU
dopmamu azora u pochopa — OYeHb HUBKASI,
Kanust — BBICOKASI.

Kaumar parona mccrepOBaHMM PE3KO KOH-
TUHEHTANbHBIV, OCTPO3aCYIINUBBIN, M3MEHYM-
BBI.

ITpu cpaBHenun noropubrx ycrosun 2011—
2014 rr. co cpeAHEMHOTONETHMMM TOKA3aTENSIMU
3a mocnaepHme 30 ner (1980—2010 rr.) mpo-
CNeXMBAIOTCSI SIBHbIE TEHAEHIIMM BO3PACTaHMUS
TeMIIePaTyP M YMEHbBIIIeHVSI KOAMYeCTBa OCAAKOB
Y OTHOCUTENBHOW BAASKHOCTU.

3a mocnaepHME TPU TOAA CPeAHECYTOYHbIe
TeMIepaTyphl, 110 CPABHEHUIO CO CPEAHEMHO-
roneTHMMM, B aripene Bo3pocan Ha 2,2°C, B mae
— na 4,9°C, B mione — Ha 2,6°C, B nione — Ha
2,2°C. Ilpu aTom HabAIOAANOCH 3HAYUTEALHOE
OTKNOHEH)e B CTOPOHY YBenueHMst aOCONOTHBIX
MaKCYMMaAbHBIX TEMIIEPATYP: B BECEHHME MeCSIIbI
(ampenp, mayt) — na 4,7°C, B utone — na 4,6°C,
B utone — Ha 3,2°C. AGCONIOTHBIE MMHMMAADL-

Hble TeMIIepaTypbl TaKKe OTKAOHUAUCH B CTO-
POHY yBeAMYeHMUS: SKapye CTanu KaKk BeCeHHMe
(anpear — na 0,3°C, marn — na 0,8°C), Tak un
nerame (mionn — Ha 2,7°C, monp — Ha 1,4°C)
MeCSsIIIbl.

KonnyecTtBo ocapkoB 3a TmochepHVE TOADI
3aMeTHO COKpaTMAOCh. ATpeAb CTan 3aMeTHO
cylie, OT CpPeAHEMHOTOAETHUX OCAAKOB 3a IepU-
opa 2011—2014 rr. Bbimanao Toabko 26 %, To ecTh
B CpeAHeM 5,5 MM, TIpM 3TOM YMEHBIIMAMCH Ha
2% v mokazaTeau OTHOCUTEANLHOM BAAXKHOCTH.
B ocranbHble MecsIJbI OCAaAKOB Tak ke CTano
menbiie — Ha 51—53%.

B 2011 r. B mepuop Berertanguyu cymMma
aKTUBHBIX TeMmmepaTyp coctaBuna 1558,7°C,
B 2012 r. — 1889,6°C, B 2013 r. — 1851,1°C,
B 2014 r. — 1871,7°C npu AOCTATOYHBIX AAS
HOPMaAbHOT'O POCTA, PAa3BUTHUSI M MOAHOTO BbI-
3peBaHMsI PaHHUX M CPeAHEPAaHHUX COPTOB
kaprodenst 1000—1400°C.

ABYX(paKkTOPHBIM ONBIT 3aKAIOYANCS B
U3YYEeHUM BAVISTHUSI TIPMMeHeHMs] MUKPOOMO-
rormvyeckoro ypob6penust «bankan dM-1y,
peryasitopa pocta « dnmH-JKCTpa», KOMIINEKC-
HOTO OPraHOMMHEPAABHOI'O MUKDPOYAOODPEHMS
«'ymar + 7 MMKpOINeMeHTOB» Ha ypOXKam-
HOCTb UM KadeCTBO AEBSITU COPTOB KapTode-
Asl. VI3ydeHye OBINO NTPOBEAEHO HaA ydYacTKe
KareAbHOTO OpolreHust naomaavio 1440 m? B
4-xpartHomn noBTopHOcTH. [Tocapka — raapxasi,
NeHTOYHasl, ABYCTPOYHAsI, C IIMPUHOI MEXKAY-
psiamn 1,4 m; pasMmenieHne pacTeHUN B PSIAY
— B maxmaTHoM mopsiake yepes 0,23—0,24 M,
rycTOTa CTOSIHUM pacTeHum — B cpepHeM 60
Teic./Ta. [Top KaskABIM BapraHTOM Obina 3aHsITa
naomaab 10 m2.

OmnpeIT 3aKAaABIBANCS METOAOM paclye-
MIAEHHBIX AeNSTHOK. /\eNnsTHKM IePBOT'o MOPSIAKA
— ¢axrop A — copra: ViabmuHckum, ApperTa,
Hesckurt, ddpdext, Pecypc, Corkonbckun, JKy-
koBckuyt panHun, Pep Cxkapaerrt, N\eabduH.
AenstHky BTOporo nopsipka — ¢axkrop B — Ba-
PMaHTBI 06PabOTKN: KOHTPOAD, « barikan QM-1»,
«dmuH-IKcTpan, «'ymar + 7 MUKpO3INreMeH-
TOB», Mmapka C.

IIpepnocapounast o6paboTka KAyOHEN Mpo-
M3BOAMAACH TTYTEM OINPBICKUBAHMSI

— «bayikan IM-1» B xoHuenrtpaium 1
500 — 30 ma Ha 15 A BoabI ¢ pacxopom Ha 1 T
KnAyOHeT;

— «dmuH-Ikcrpay — 20 ma Ha 10 A BoAbI
Ha 1 T kAyOHeT;

— «'ymar + 7 MMKpPOINEMEHTOBY», MapkKa
C — 40 r va 10 n Bopb! HA 1 T KAyOHETT.

OmnpeickuBaHMe 110 da3aM BereTalmni:
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— «bartkan IM-1» B koHnjenrpauu 1 : 1000
(BCxOADI, Oy TOHU3AIMS Y HAYAAO [JBETEHUSI) —
400 ma Ha 400 A BoABI Ha 1 ra;

— «dmmH-IKeTpa» (BCXOADI, OYTOHM3BALIVS )
— 60 ma Ha 300 A Boabl Ha 1 ra;

— «'ymar + 7 MMUKpPOINEMEHTOBY», MapkKa
C (Bcxopapl, 6yronmsanmst) — 900 r va 300 a
BoAbl Ha 1 ra.

«batikan IM-1» npepcraBasieT cOOOM MU-
Kpobuonormyeckoe ypno0peHme, copepskariee 60-
nee 80 mrraMMoB aHAOMOTHMYECKUX (TTOAE3HDBIX )
MUKPOOPTaHU3MOB, BKAKOYASI (POTOCUHTE3MU-
pyfoiye, a30TOGUKCUPYIONTIE, MONOYHOKMCADIE
GakTepun, APOKKM, AaKTUHOMMUIJETHI, (pepMeH-
TUDPYIOIe IPUOLI M MPOAYKTHI UX SKU3HEAEsI-
TEeABHOCTH, CIOCOOCTBYIOIIME e€CTEeCTBEHHOM
CTUMYASIIUM POCTA U PA3BUTUSI PACTEHUIA.

«Idnun-Ixkcmpa» (0,025 r/a aA.B. 24-
3MMOPACCUHONMA) — PEryasiTOp pocta u
pPa3BUTUSI PACTEHUIT C SIPKO BLIPAXKEHHDBIM
aHTHUCTPECCOBLIM U aAANTOTEHHDLIM AEVICTBUEM.
AnMO6PACCUHONMA, COAEPIKANMUNICS B « IMUH-
JKcTpay, AeMCTBYET OMOCPEAOBAHHO Yepe3 rop-
MOHANbHYIO CHUCTEMY, BAUSIET HAd aKTUBHOCTb U
61ocHHTe3 (hePMEHTOB OKMCAUTENBHOTO IJMKAA,
IMADPOKCUAUTHYECKUX (hepMeHTOB (IpoTeassl),
OKasbIBaeT PAa3HOCTOPOHHEE BAMSIHYE HA pacTe-
HIe: YCUAMBAET IMPOPACTAHNME U POCT, ITOBBIIIAET
YCTOMYMBOCTH K OMOTUYECKUM 1 aOMOTUYECKUM
daxTopaM, yBeAMYMBAET YPOXKAM M YAydUIIdeT
€ro KavecTBO, MOBBIIIAET yCTOMYMBOCTD K bU-
TOMATOTeHAM ¥ BUPYCHOM MHMEKIUMA.

«T'ymat + 7 MmuxpoanemMeHTOB», Mmapka C —
MIPUPOAHDIN CTUMYASITOP POCTA M PA3BUTHSI PAC-
tenun, copepxkut rymat (40%), N (1,5%), K
(5,0%), Cu (0,2%), Mn (0,17%), Zn (0,2% ),
Mo (0,018%), Co (0,02%), B (0,2%), Fe
(0,4%) B BMAE KOMIINEKCHDLIX COEAMHEHUN C
I'YMUHOBBIMY KMCAOTAMM; YBENUYMBAET IHEPIUIO
pocTta, MOOMAM3yeT MMMYHHYIO CUCTEMY pacTe-
HUW, CTUMYAMPYET Pa3BUTHE KOPHEBOI CUCTe-
MbI, CITOCOOCTBYET MOCTYNAEHUIO MUTATENBHDIX
BeljecTB, o0ecrieyrBaeT MUTaHNEe MUKPO3NEMeEH-
TaMu, MHTEHCUDUIIUPYET OOMEHHbIE TPOIJECCh
B KAETKAaX PACTEHUN.

PesyabTaTsl MccaepOBaHMI M MX OOCY>KAEHME

B 2011 r. c y4eTOM CAOXXUBIIUXCSI METEOYC-
AOBU MOCAE TIPEATIOCAAOYHOVT 00pabOTKM KNAY6-
HeVt kKapTodenst npernapatamMu « barikan IM-1»,
«IdmumH-IJKeTpay, «'ymMmaT+7 MUKPOINEMEHTOBY»
copta Obiau BbicaskeHbl 20 arpenst.

ITepBbie Bcxoab! y kKAyOHEeVT, 06paboTaHHBIX
MUKPOOMONOTHYECKMM TipernapatoMm «barkan
IM-1», 6biau oTMeueHsb! yepe3 15—17 cyToxk no-
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CAe TIOCAAKH, a TIONHOCTHIO OHU B3OIIAM CITYCTSI
eme 6—9 cyrok. Ilo3ske Bcero 6uiaM oTMeYeHBI
BcxoAbl y copta Pecypc. Kayouu, o6padoran-
Hble «DTMH-IKCTPay», HAYMHANM BCXOAUTH Ha
15—18-e cyTKM M MOAHOCTBIO BCXOAUAU K 23-M
cyTKkaMm rocae nocapku. Ha Bapuanrte ¢ npu-
meHeHneM «['ymar + 7 MMKpPOINEMEHTOB» Bce
copTa IOAHOCTBIO B3OIAM 4Yepe3 23—25 cyTok
ocAe TOCAAKU.

®aza 6yroHmsanuu y coproB ApperrTa,
Hescxuit, ddpdext, Pecypc HaumHanacr Ha
BCEX BapMaHTAX OAHOBPEMEHHO C KOHTDOAEM,
y copra MnbMHCKMIT Ha ABO€ CYTOK paHbIIe
npu npumeHennn «barkan IM-1» u «ymar
+ 7 mukposnementoB», Pep Ckapaerr — Ha
ABO€ CYTOK paHblne npu npumeHeHun «barn-
kan IM-1», «dnuu-Idkctpa», COKOABCKUN
— Ha ABO€ CYTOK paHblile MpU MPUMeHEeHUN
«dmmH-IdkcTpar. ¥ copra JKyKOBCKUIT pAHHUI
pu TIpUMeHeHnM «nuH-IJKCTpay, a y copra
AenbduH Ha Bcex BapuaHTax o6paboTok (dasza
OyTOHM3AIMYM HAYMHANACD HA ABOE CYTOK IO3-
ske. IIBeTenne y coproB Mnbuuckun, dddexr,
Coxonbckui, JykoBckmyt panunit, /\enbduH Ha-
YMHANOCDh OAHOBDEMEHHO C KOHTPOAEM; y COPTa
AapetTa Ha Bcex oO6paboTKax — Ha CeMb CYTOK
panbiire KoHTpoAst; y copra Pepa Ckapaert — Ha
ABO€ CyTOK paHblile Tipu nipuMmeHennn «baykan
AM-1» u «InmH-IKCcTpay; y copToB HeBckmit n
Pecypc nipu o6paboTtke «bayikan IM-1» — Ha
ABO€ CYTOK TIO3Ke KOHTDOASI.

B 2012 r. nocapka Obina mpou3sBepeHA
22 anpenst. Hayano BCXop0OB ObINO OTMeEYEHO HA
12-e cytku y copra MabuHCKMI Ha BapuaHTe C
npumeHeHveM « bayikan IAM-1», y copra Apper-
Ta — IMPU OPUMeHEeHUM « ITIMH-IDKCTPa», y CO-
pra dddertT — Ha Bcex obpaborkax. Ha 18-e
cyTku Bcxoanan coprta AeanduH, Pep CrapaerT,
Pecypc Ha Bapuanrax ¢ npumeHeHmnem « barkan
AM-1», a coptr COKONLCKMIT — TPYU NIPUMeHEeHUN
«IdnuH-IKeTpay, «'ymart + 7 MUKPO3INEMEHTOB»
un Ha koHTpone. OcranbHble cOpTa Ha BCEX Ba-
puaHTax Bcxoauan Ha 15-e cytkn. OT momeHTa
Havana A0 MoAHOM Gas3pl HA BApPMAHTAX C MPU-
meHeHnem «bayikan IM-1» npoxopmnno 6—9
CyTOK, «dmuH-IdKkcTpa» u «'ymar + 7 Muxpo-
anemMeHTOB» — 3—9 cyrok. Byronusangus B
cpepHeM Anmaach ot 4 po 7 cyrok. llBerenume
HA4YMHAAOCh Ha 3—5 CYTOK paHblile Mpu Mpu-
MeHeHUM «INUH-IKCTPA» y BCEX COPTOB, 3a
nckaodeHmnem coptoB Pecypc m MabmHCKMI,
y coptoB IJdddext, HeBckuir, Apperra, Co-
KOABCKMI, VINDMHCKMIT 1JBeTeHME HACTYIAAO HA
2—10 cyTok paHbIile Tpu npuMeHeHnn « bankan
AM-1», a 'y coproB Apperta, HeBckun, dddexr,
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Pecypc Ha 3—6 cyTox paHblIe npyu npuMeHeHUN
«Tymar + 7 MMKPOINEMEHTOB» M AAMAOCH OT
3 po 6 CyTOK B 3aBUMCHMMOCTU OT COPTa U Bapy-
aHra o6padboTKu.

Bricokme TeMiepaTypsl BO3AyXa M TTIOYBBI BO
BpeMsI TPOXO>KAeHMsI KapTodeneM ¢dasbl OyTO-
HM3auUM KpayHe HeOAArOPUSITHO CKa3bIBaAVICh
Ha GOPMMPOBAHMUM IJBETOB M ITOCAEAVIOIEM
IJBETEHVMM, KOTOPOE B CBSI3U C 3TUM OBINO He-
PaBHOMEDHBIM ¥ HEIOAHBIM, BereTaljMOHHBIN
reproA OBIA PACTSIHYT.

B 2013 r. nepBblie Bcxoabl y copta MabuH-
CKM¥ OBIAM OTMeYeHBbl Ha Bcex ob6paboTkax Ha
16-e cyTKHM, TaksKe K ITOMY MOMEHTY BCXOAUAU
copra Apperrta, HeBckuit, ddpdexr, JKykoB-
cxuyt panaumt, Pep CkapaeTT nipy nmpumMeHeHUU
«dmmH-IKceTpay, a Takke copt HeBckun npu
npumMmeHeHnun «bayikan IM-1» u copt Ky-
KOBCKUM paHHUM Npu npumeHenun «[ymar +
7 muxpoanemeHnToB». Ha ocTanpHbIx BapraHrax,
B 3aBMCUMOCTH OT COPTa, BCXOABI OTMEeYanych Ha
3—6 cyToxk no3sske. Bce copra Ha Bcex BapMaHTax
ITOAHOCTBIO BCXOAMAM Yepe3 3—6 CyTOK.

He6naronpusiTHble TOropHbIE YCAOBMSI, CAO-
SKMBIIVECST B TIePMOA OyTOHM3ANMM, IPUBEAU K
HEeADYSKHOMY IJBETEHUIO, YTO BIIOCAEACTBUM TTPU-
BeNO K HE3HAYMTENBHOMY YAAMHEHMIO TIEPMOAA
BereTanumn.

B 2014 r. nocapka Obina mpousBepeHaA
20 ampenst. ITepBble BCXOABI OBINM OTMeYeHbI Ye-
pe3 16—18 cyTok npu o6paboTkax « IMuH JKC-
tpa» u «barkan IM-1» y coproB MnbuHckumn,
Hesckmit, JKykosckmit panamnit. Ha octaabHbIX
BapMaHTax, B 3aBUCHMMOCTM OT COPTA, BCXOABI
oTMevyanuch Ha 2—7 cyTok nosxke. Bce copra
Ha BCEX BApPMAHTAaX IMOAHOCTBIO BCXOAVIAM Yepe3
7—9 cyToOK.

B pesyabTaTe nmpoBeAeHHBIX VICCAEAOBAHUIA
B cpeaHeM 3a 2011—2014 rr. 6bIA0 BBISIBAEHO,
yto nipuMmeHeHre «barikan IM-1» cokpamnjaro
BereTalMOHHLIN eproA Ha 1—3 cyTOK y copTOB
Apaperra, ddpdekr, Coxonbckmit, JKyKoBCKuUi
panuuit, Pea Ckapaerrt, AenbduH U yBeandm-
Bano ero Ha 1—2 cyTok y coptoB MAbUMHCKMI,
Hesckuit, Pecypc.

IIpumenenyre «dnuH-IdKkcTpa» HA 1—4 cy-
TOK COKpaIljaAo BereTaMIOHHBI ITEPUOA Y BCEX
COpTOB, 3a McKAoueHVeM copToB Pecypc 1 He-
BCKMI,  KOTOPBIX HAOAIOAAAOCDH €T'0 YBEeAMYeHVe
Ha 2 cyTok. [Ipumenenne «'ymat + 7 Mukpoane-
MeHTOB» yMeHbinano ot 1 (Pecypc, Aeabpun)
20 5 (COKOMNBCKMIT) CYTOK ITEPUOA BEreTanmum y
BCEX COPTOB, 3a VICKAIOUeHMeM copToB HeBckum
n Pep CkapnerT, y KOTOPBIX OH YBEAMYMBANCS
Ha 1 cyTku.

ITepmop ot nmocapkm A0 yO6opku kaprodenst
y Bcex copToB 6bin MyauManbHbiM B 2011 1. (ot
60 po 74 cyrtok), a MmakcuManbiHbiMm — B 2013 1.
(o1 80 po 89 cyTOK), YTO CBSI3aHO C TOTOAHLIMM
YCAOBUSIMU 3TUX AeT. B cpepHeM 3a TPU ropa
OH OBbIN MeHbIle KOHTPOASI B BApUMAHTAX C MPU-
meHeHneM «bayikan IM-1» Ha 1—3 cyToK y
BCEX COPTOB, C MPUMeHEeHMEM « JNMH-IJKCTPA»
n «'ymar + 7 muxkpoanremeHtoB» — Ha 1—5
CYTOK Yy BCeX COPTOB. VICKAIOYeHMEM CTan CoOpT
HeBckuit, y KoTOporo Ha 3TmMx BapuaHTax Ha-
OAIOAAAOCh HE3HAYUTEADHOE yBeNMYeHNe.

V coproB MabpuHckmit 1 DddexT nepuoa
OT TIOCapKM A0 yH6OpKkM cocTaBasin oT 83—84
(«ymar + 7 muxpoaaemeHtoB») ao 85—86
cytok («barikan IM-1»), y coproB Apperra,
Pep Cxapnerrt, Aeabdpya — ot 71—81 («drimH-
dkcrpar) po 71—84 («Lymar + 7 muxpoane-
MEeHTOB») cyTokK, y copra Hesckuit — ot 77
(Barikan IM-1) po 79 («dmmu-IKkcTpa») Cy-
TOK, y copToB Pecypc, Coxonbckuit, JKyKoBCKMit
pauumit — ot 78—85 («dmmu-Idkcrpay, «'ymar
+ 7 mukpoanrementoB») po 84—88 («bBarikan
IM-1») cyToK.

ITony4yeHHble GroMeTpUYECKME TOKA3ATENN
06paboTaHHBIX COPTOB, TAKME KAK BLICOTA pPaC-
TEHWIT, KOAMYECTBO CTeONeN 1 NMCThEB, B PA3HDIE
TOABI CMABHO OTAMYAAUCH OT KOHTPOASI.

Tax, B 2011 r. BoicoTa pacTeHUN ObIrA
MaKCMMaAbHOW Ha BapUaHTE C MPVMeHEeHVEeM
«barkan 9M-1» y coproB Apperta, HeBckui,
dddexr, Coxkonnckuint, Pep Ckapnert mu mpe-
BBINIAAA KOHTPOAbL B cpepHem Ha 0,27 m; Ha
BapMaHTe C NMPUMEHEHMEM «JMUH-IDKCTPaA»
y coptoB Mabuuckumn, Pecypc, AeabduH oHa
Obina Bbilie KOHTPOAST B cpepaHeM Ha 0,12 m. Ilo
KOAMYECTBY cTeOneyl MpeBBIar KOHTPOAb B
cpepnem Ha 1,6 mit. copra Hescxkunt, ddpdekr,
Pecypc, Pep Ckapnert, \enbhuH Ha BapuaHTe ¢
npuMeHeHneM « AmmH-IJkctpa»n. Copra ApperTta
n JKykoBckum panauyt ¢popmMupoBansu GOAblIee
KOAMYECTBO cTeOneyt Ha BapuaHTe ¢ «Dbarkan
IOM-1» — 4,4 u 2,6 mWIT. COOTBETCTBEHHO, a
copt VIabMHCKUIT HA BapMaHTe C MpUMEHeHMeM
«Tymar + 7 MuxkpoanemeHTOB» — 3,2 IIT.

Ananns 6uomMerpuiecknx AaHHbIX B 2012 T.
nmokasan, 4yto copta Pep Ckapaert n JKykos-
CKMV paHHMUI (POPMUPOBANM MAKCUMAALHBIE T10-
KasaTeAu HA BapMaHTe C IPUMeHeHMeM « DIMH-
Idxcrpan, copt Pecypc — nipu npumenennu «['y-
mat + 7 MukpoanemeHToB». Y copra MnbuHCKMI
[0 BLICOTE M KOAMYECTBY CTEONEN BBIAENSIACSI
BAPDMAHT C TNpUMeHeHMeM «JMMH-IDKCTPay, y
copra JdpdexT — BapuMaHT C MPUMEHEHUEM
«barikan IM-1», y copra COKONBLCKUIT — € TIPU-
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meHeHneM «l'ymar + 7 MUKPO3INEMEHTOBY.
B 2012 r. Anst BceX COPTOB BBIAEASIACS] BADUAHT
C IpUMeHeHNEM « ITNUH-IJKCTPa»; Ipu 3TON 00-
paboTKe pacTeHMsI BCEX COPTOB B CPEAHEM OBIAU
Ha 0,15 m Bbimie, Ha 16,8 mT. 06nMCTBeHHee U
umenu Ha 0,6 mT. cTebneVt 6HoAbIIE TTO CPABHEHUIO
C KOHTPOABHBIMM BapMaHTAMM.

B 2013 r. 6uomeTpuyeckyre AaHHBIE ObIAU
pa3po3HeHHbIMU. CopT VINbUHCKUI BBIAEASIACS
U KOAMYECTBOM cTebONeVT, M OOAMCTBEHHOCTDIO Ha
BapmuaHTe ¢ npuMeHennem «I'ymar + 7 muxpo-
aneMeHTOB»; copT HeBckmit — mo Bcem mo-
KazaTenstM IIpU NPUMeHEHUM « JNMH-IKCTPay;
copt Pecypc — npu npumenenun «l'ymar +
7 mukpoanemenToB». Copt Aeabdun B 2013 .
He ObIN OT3BIBYMB Ha BapMaHThl 0OpabOTOK.

B 2014 r. no 6MoMeTprYeCKUM MTOKA3ATEASIM
BoIpenvAuch copta MabuHckmuit u JKyKOBCKMUI
PaHHMI HA BapuaHTax C IIPUMMeHEeHMeM « DTIVH-
dxctpa» u «[ymar + 7 MUKPOINEMEHTOBY;
copt Pep Ckapaert — mo BceM mokasaTensiM
py MIpUMeHEeHN « DTUH-IKCTpa»; copta Dd-
dext n Pecypc — nipy npumenenun «'ymat +
7 MUKPO3INeMEeHTOBY»; copT AenbduH TakKe,
kak 1 B 2013 r., Ha 06paboOTKM OBIA OT3BIBYUB
He3HAYMTENBHO.

B cpeapHem 3a roabl M3ydeHus BbICOTa pac-
TEHUY TIPU IPUMEHEHNM POCTOCTUMYAMPYIOUINX
IperapaToB Ha BCeX COPTax, 32 MCKAIOYEHMEM
copra AenbduH, ObIna BbIIIe KOHTPOABHBIX BapU-
aHTOB M COCTaBAsIAA: IPU TTpuMeHeHUn « barikan
IM-1» u «'ymatr + 7 MUKPOINEMEHTOB» —
0,67 M, ipu NpUMeHeHUM «INUH-IKCTPA» —
0,7 m (cm. mabauyy ). Koanvectso crebneit yse-
AMuYMBanoch npu npumeHenun «barikan IM-1»
Ha 0,1—0,5 mrr. y coproB Mabuuckuyt, Apperra,
JKyKoBckmit paHHUI U, HAOOOPOT, YMEHbBIIANOCDH
Yy OCTanbHBIX COPTOB; TPV MPYMMEHEHUM « DTIVH-
IdxkcTpa» oHO yBeamumBanoch Ha 0,5—1,4 .
y coproB Mabuuckun, Heckun, Pecypc, Pep
Ckapnert 1 \eabduH; npyu npuMeHenn « Cymat
+ 7 MMKDPO3INeMEeHTOB» OBINO OTMEYEHO YBeNV-
4yeHMe 3Toro nokasateast Ha 0,1—1,1 mr. y co-
proB Mabuuckun, Pecypc, JKykoBcknit panHMi,
Pep CxapnaeTT u ero ymMeHbIlleHMe Y OCTaNbHBIX
copToB. O6GAMCTBEHHOCTD NMPAKTMYECKM HA BCEX
BapMaHTaxX y BCeX COPTOB ObIna BbIlle, 4YeM Ha
KOHTDOABHBIX BapUaHTaX.

IInomaab AMCTOBOV MOBEPXHOCTU YBEAMYM -
Banach B 3aBUCUMOCTYM OT NpuMeHeHMs «bart-
kan IM-1» na 0,6—18,6 Teic. M?/ra, «duuH-
Idkcrpa» — Ha 5,5—24,6 Teic. M?/ra, «[ymar +
7 MmuxpoanemenToB» — Ha 14,4—31,1 TeIC. M%/
ra y coproB Mabuuckun, HeBckun, Ddpdekr,
Pecypc, Cokonbckmit. ¥V copra JKykoBckuit paH-
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HUM yBeAMYeHVe HAOAI0AANOCD TPU 06paboTKax
«barikan IM-1» u « InmH-IKCTpay, y copta Pep
CkapaeTt — npu 06padboTKax « ImuH-IKCTpa»
n «Cymar + 7 MmukpoanemeHTOBY», y copra /\enp-
GUH — TOABKO TTpU 06paboTKe « IMUH-IKCTPaA»,
a copt AaperTta GopMUPOBaA HAUOONBIITYIO TIAO-
1jaAb AMCTOBOW MOBEPXHOCTM HA KOHTPONE.

I[IpoBepeHHDINT KOPPEASIIMOHHBIN AHAAM3
MPU3HAKOB (BereTanyMoOHHLIN MEPMOA, BLICOTA
pacTeHMsl, KOAMYECTBO cTeOAEN, KOAMYECTBO
NMCThEB) rokasan y copra VIAbMHCKMIA Ha KOH-
TPOAE TECHYIO CBSI3b TONBKO MEXXAY Bereraiu-
OHHBIM TIepMopAoM 1 BbicoTtou (r = 0,91). Ilpnu
npumeHeHnn «bavikan DM-1» Bce nmpusHaku
TECHO KOPPEAMPOBANU MEXKAY COOOM, IPU Mpu-
MeHeHUM « DTIMH-IKCTPA» KOPPENSIIIHSI TPOCAe-
SKMBAaNaCh TOALKO MEXAY KONMYECTBOM AMCTDHEB
u BeretaiyMoHHbIM nepuopom (r = 0,71), npu
npuMeHenun «l'ymar + 7 MUKPO3AEMEHTOB»
KOPPEAMPOBAAM BCE MPU3HAKHM, 38 UCKAIOUYEHMEM
KOAMYECTBA NMCTHEB M BEreTAMOHHOIO ITepUuo-
pa. Y copra AaperTta nipu Bcex o6paboTkax u
Ha KOHTPONE U3 BCeX MPU3HAKOB KOPPEAMPOBANU
TOABKO KOAMYECTBO CTEOAEN M KOAMYECTBO AU-
CTheB, MIPM 3TOM HanmbONAee TeCHBbIE CBSI3U ObIAK
OTMeYeHbl MPU MPUMEHEHUN «DMUH-IKCTPA»
(r = 1,00) u «'ymar + 7 MMKpPO3NEMEHTOBY»
(r=20,91).

VY copra HeBckuit Ha KOHTpOAE MTPOCAEKU-
Banachb KOPPEASIIMST BETETAIMOHHOTO ITEPUOAA C
BBICOTOV M KOAMYECTBOM AUCTLEB, HA BAPUAHTE
¢ npumeHennem «barikan IM-1» — ToaAbKO
C Koam4yecTBOM amuctheB. Ha Bapmanrte ¢ npu-
MeHeHMeM «DNUH-IKCTpa» Hambonee CUAbHAS
3aBUCUMOCTb ITPOCAEXKMBANACH MEXXAY BBICO-
TOM, KOAMYECTBOM AMCTHEB M BereTarjOHHBIM
nepuopom (r = 0,82, r = 0,92 cooTBeTCTBEHHO)
U MeXXAY KOAMYECTBOM AMCThEB M BBICOTON pac-
renust (r = 0,98), a npu npumenenun «['ymar
+ 7 MMKDOA€MEHTOB» — TOABKO MEXAY KOAM-
YeCTBOM AMCTBEB U BBICOTOV pacTeHmst. Y copra
AdddexT Ha Bcex BapMAHTAX KOPPEAVPOBANU BbI-
cora u BeretaimoHHe1 nepmop (r = 0,71—0,97),
npu npumeHenun «bavikan IM-1» — Takke
KoAm4ecTBO cTebaeit u Boicora (r = 0,94), npnu
npuMenenun «l'ymar + 7 MUKPO3AEMEHTOB»
KOPPEAMPOBAAM BCE MPU3HAKHM, 38 UCKAIOUYEHMEM
KOAMYECTBA NICThEB C BEreTalMOHHDLIM 1ePUO-
aom (r = 0,29).

YV copra Pecypc Ha KOHTpOAe KOppeAu-
pOBaAM C BereTaMOHHBIM IMEPMOAOM BBICOTA
(r = 0,94) u xkonmyectBo auctoeB (r = 0,83),
npu nipuMmeHeHn « barkan AM-1» n «Cymart +
7 MUKDPOIAEMEHTOBY» MMOMMUMO ITUX PU3HAKOB
KOppensiiyust 6bina OTMedeHa MEeKAY BLICOTOM
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BroMmeTpu4ecKue NoKasaTenu pa3sBuTMA pacTeHuil Kaptodens B 3aBUCMMOCTY OT 06paboToK
CpeaHee 3a TOABI M3YUYEHMST
Bapwuant
Copr 06paboTKy Bricora, OTknoHe- KOAMH(?CTBO OTknoHe- Konamnuectso OTknoHe-
M HUe crebnert, 1T, He AMCTBEB, IIT. HIe

MnbmuCcKMI KouTtponn 0,51 — 2,7 — 27,4 —
«barikan IM-1» 0,62 +0,11 3,2 +0,5 35,2 +7,8
«InmH-IKCTPa» 0,61 +0,10 3,3 +0,6 36,7 +9,3

«Tymar + 7 Muxpo- 0,58 +0,07 3,8 +1,1 46,9 +19,5
9NeMEHTOB»

Apperra KonTtponn 0,56 — 3,3 — 36,4 —
«barikan IM-1» 0,59 +0,03 3,4 +0,1 27,2 —9,2
«dnuH-IKCTpan 0,57 +0,01 29 —0,4 37,8 +1,4

«Tymar + 7 muxpo- 0,50 —0,06 3,1 —0,2 31,7 —4.7
INEMEHTOB»

Hesckumn KouTtponn 0,47 — 2,8 — 242 —
«bartkan IM-1» 0,60 +0,13 2,7 —0,1 29,8 +5,6
«dmyH-IKCTpaY 0,57 +0,10 42 +1,4 41,0 +16,8

«Tymar + 7 Muxpo- 0,60 +0,13 2,8 0 46,4 +22,2
INeMEHTOB»

ddpdexr Konrtpoan 0,75 — 2,5 — 41,9 —
«barikan IM-1» 0,97 +0,22 2,2 —0,3 453 +3,4
«dnuH-IKCTpa» 0,95 +0,20 2,4 —0,1 58,2 +16,3

«TCymar + 7 mukpo- 0,88 +0,13 2,0 —0,5 55,1 +13,2
INEMEHTOB»

Pecypc KouTtponn 0,73 — 3,9 — 35,1 —
«barikan IM-1» 0,78 +0,05 40 —0,1 41,8 +6,7
«dnmH-IJKCTPa» 0,84 +0,11 47 +0,8 57,3 +22,2

«TCymar + 7 mukpo- 0,85 +0,12 5,1 +1,4 55,3 +20,2
INeMEHTOB»

Coxonbckuit KouTponn 0,76 — 4.0 — 36,4 —
«barkan IM-1» 0,80 +4,0 29 —1,1 31,9 —4,5
«dnmH-IJKCTPa» 0,84 +8,0 29 —1,1 31,3 —5,1

«T'ymat + 7 muxpo- 0,78 +2,0 3,8 —0,2 47,3 +10,9
INEMEHTOB»

JKykoBckmit Koutponn 0,57 — 2,1 — 20,2 —

paHHMT «Barikan IM-1» 0,59 +2,0 2,3 +0,2 30,6 +10,4
«IdnuH-IKCTpan 0,64 +7,0 1,9 —0,2 29,7 +9,5

«Tymar + 7 muxpo- 0,61 +4,0 2,2 +0,1 26,5 +6,3
INeMEHTOB»
Pep Ckap- Kounrponn 0,50 — 3,0 — 31,6 —
ACTT «Barkan IM-1» 0,53 +3,0 3,0 0 32,4 +0,8
«dnmH-IJKCTPa» 0,63 +13,0 3,6 +0,6 52,6 +21,0
«Tymar + 7 Mmuxpo- 0,57 +7,0 3,5 +0,5 41,7 +10,1
INEMEHTOB»

Aenbduu Koutponb 0,70 — 3,4 — 68,0 —
«baykan IM-1» 0,67 —3,0 3,4 0 42,4 —25,6
«IdmmH-IKCTpa» 0,76 —6,0 3,9 +0,5 71,4 +3,4

«I'ymat + 7 muxpo- 0,73 +3,0 2,6 -0,8 448 —23,2
9NeMEHTOB»

M KOAMYEeCTBOM AmctheB pactenmit (r = 0,96,
r = 0,78 cooTBeTCTBEHHO), & NIPU MPUMEHEHUN
«IdMUH-IKCTPa» — TONBKO MEXKAY BLICOTOV U
BeretanoHHbIM Iteproaom (r = 1,00).

V¥V copra CoOKOAbCKMIT HA KOHTPOAE KOppe-
NMPOBANM BLICOTA M BereTalMOHHBIA repuop (r

=1,00), ipnt npumenenmn « bayikan D M-1» konn-
4eCcTBO cTeONEN KOPPEAMPOBANO C BBLICOTOM (r =
0,92), KOAMYECTBO AVICTHEB — C BEreTalMOHHBIM
riepropoM (r = 0,77); npu ipuMeHeHNM « DTIVH-
JKCTPa» KOAMYECTBO AVICTHEB KOPPEAMPOBANO C
BeretanoHHbIM TiepropoM (r = 0,72) u ¢ BbI-
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coront (r = 0,94), konnmyecTBo cTebAET — C BbI-
coront (r = 0,79); npu npumenenmn «'ymar +
7 MUKDOINEMEHTOB» KOAMYECTBO AVICTHEB — C
koamdectBoM crebneit (r = 0,94), Boicotra — ¢
BereraMoHHbIM niepropom (r = 0,93). V copra
JKyKoBcKkmit paHHMY Ha KOHTPOAE TECHYIO B3ay-
MOCBSI3b MMENM BETeTAIJMOHHDIN [TEPUOA C KOANYe-
crBoM crebnent (r = 0,99) n ancroes (r = 0,97),
KOAMYECTBO AMCThEB — C KOAMYECTBOM CTebOnen
(r = 0,99); npu npumMeHeHMN « DTIMH-IKCTPA»
BBICOTA KOPPEAMPOBAAA C KOAMYECTBOM NMCTHEB
(r = 0,99) u crednenn (r = 0,92), KoarmdyecTBO
crednaeit — ¢ KoamdectBoM auctoeB (r = 0,97);
ripu nipumMenern « Cymart + 7 MMKpOaA€MEHTOB»
BBICOTA — C KOAMYeCcTBOM AmncTheB (r = 0,94), a
nipyu ipyuMeHeHnn « barikan D M-1» monoKUTEADL-
HbIE KOPPEASIIMM ObIAM CNAOBIMU.

V copra Pep CkapaeTT BereTanmMoOHHBIN
rneprop Koppeamposan ¢ Beicoton (r = 0,82),
konmdectBoM crednert (r = 0,94) u ancroes
(r =0,71), a Takke BbICOTA — C KONMYECTBOM
mctoeB (r = 0,99); npu npumenenun « barikan
IM-1» ¢ BereTanMoHHBIM IEPMOAOM KOPPENUPO-
Bann Boicora (r = 0,99) 1 KOAMYECTBO AMCTHEB
(r = 0,98), a Takyke BbICOTA — C KOAMYECTBOM
actoeB (r = 0,93); npu npuMeHEeHUN « DTIMH-
dkcrpa» n «'ymar + 7 MUKpPOINEMEHTOBY»
KOPPEAMPOBANM TOABKO BereTaJMOHHDIN TIEPMOA
n Beicota pactenmn (r = 0,92 u r = 0,94 coor-
BETCTBEHHO).

VY copra \eabduH HA KOHTPONE KOAMYECTBO
cTebnert KOPPENMPOBANO C BereTalMOHHBIM
nepuopom (r = 0,8) m Boicoroit (r = 0,97),
KOAMYECTBO AMCThEB — ¢ BbicoToyt (r = 0,94)
1 KoanmdectBom crebnent (r = 0,82); npu npu-
meHeHuu « barikan IM-1» u «'ymat + 7 Mmukpo-
INAEMEHTOB» BBICOTA MMeAd TeCHDIE CBSI3U C
BeretagoHHbIM niepuopom (r = 0,99—0,81) u
koamdecTBoM avctoeB (r = 0,73—0,91) coorBert-
CTBEHHO. A TIpU TIPUMEHEHUM « DMUH-IKCTPa»
BereTalMOHHBIN MTEPUOA KOPPEAVPOBAA C BLICO-
Toit (r = 0,99) n koamdyecTBOM AMCTLEB (r =

0,71), a BbicOTAa — C KOAMYECTBOM AUCTHEB

(r=20,8).
Brisopnt

O6paboTku npenapatamu « barikan IM-1»,
«dmuu-Idkcrpan u «['ymar + 7 MukpoanemeH-
TOB» BAMSIIOT Ha MPOAONKUTENLHOCTb BereTa-
UMOHHOTO TepUOAa M TIPOXOKAeHMe (heHONO-
rmueckux (a3 pasnuYHLIX COPTOB KapTodens
HeoAMHAKOBO. Tak, y copra MabmHCcKMIT BereTta-
LIMOHHBIV TTePUOA YMEHbBIIAACS TTPU TPUMEHEeHUN
«T'ymat + 7 MMKpPO3aneMeHTOBY; Y copTa AApeTTa
— npu npumenennn « barkan IM-1» un «T'ymar
+ 7 MUKpPO3NEeMeHTOBY; y copTa JbdeKkT — npu
npumeHeHun «'ymat + 7 MUKPO3NEMEHTOBY; Y
copra Coxkonbckuyt — npu npumMmenenvn «'ymar
+ 7 MMKPO1NeMEeHTOBY» U « ITINH-IDKCTPAY; y CO-
proB JKykoBckuyt panumit 1 Aeabdbun — npu
pUMeHeHUM « ITMH-IJKCTPa». A Ha BereTalMoH-
Hble niepuoabl coptoB Heckmit, Pep Cxkapaett
u Pecypc 06paboTKy He OKa3bIBanu CylleCTBEH-
HOTO BAMSTHUSI.

Ha 6uomerpuyeckue moxaszateam copTa
MnbuHCcKkMIT Bce 06paboOTKM OKa3bIBaAM Cylle-
cTBeHHOe BausiHMe; copToB Hescxum, Pecypc,
Pep Ckapnaert — o6paboTkm« dnuH-IKCTpa» U
«T'ymat + 7 mukpoanemeHTOB»; copra JKyKkos-
ckmuyt pauHuit — obpabotku «barikan IM-1» u
«ymaTt + 7 MUKPO3aNEeMEHTOBY.

ITpoBepeHHDINT KOPPEASIITMOHHBIVI aHANU3
61MOMeTPUYECKUX AAHHBIX UM BereTajMOHHOIO
repmuoAa rmokasan, 4To MpyMeHeHMe POCTOCTHU-
MYAMPYIOIIMX TIPerapaToB BAUSIET HA KOPPensi-
UVOHHDIE CBSI3Y MEXAY ITUMM MOKa3aTeNsIMU
HEOAVHAKOBO AASI PA3AMYHBIX COPTOB.

Taxkxum o6pa3zomM, MOXKHO CAEAATh BBI-
BOA, YTO Ha (EHONOTMI0O UM OMOMeTpUYEeCKUe
moKa3aTeAM pacTeHuM KapTodensi, TOMUMO
MMOYBEHHO-KAVMATUYECKUX YCAOBUI TOAQ U TIPU-
MeHSIEMBIX POCTOCTUMYAUPYIOMIMX IIPenapaTos,
3HAYMTENbHOE BAMUSIHME OKa3bIBAIOT COPTOBLIE
0COOEeHHOCTH.
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PHENOLOGY AND BIOMETRICS OF POTATO BREEDS DEPENDING
ON THE APPLIED GROWTH STIMULATING AGENTS

The potato is one of the most important crops, it is rightfully called a second bread. In the global crop production,
it is one of the leading crops, along with rice, wheat and corn. Due to the property of adaptation to different
cultivation conditions potatoes have spread widely enough. In the recent years this culture has moved far
to the north (up to 71° C. M.) and to the south (up to 4° S. M.). It has been successfully cultivated in mountainous
areas. Potatoes are grown in every continent, in most countries of the world. Lower Volga area belongs to the
zone of risky agriculture, but, in general, for its climatic conditions it satisfies the requirements of the potatoes.
All this determines its importance for the national economy in the region. Despite the peculiarities of the natural
environment, highly affecting the guaranteed yield of potatoes, in the Astrakhan region it is cultivated everywhere,
mostly in the southern region. Implementation of maximum productivity of potato is only possible on irrigation,
the selection of high—yielding, mostly early and medium early varieties that can adapt to these conditions
by increasing the resistance of plants to climate, salt, osmotic, thermal and other stresses by using different
growth promoting agents. In order to study the effect of growth promoting agents, the agrobiological estimation
of potato varieties in a light—-brown soils of the Astrakhan area was carried out under drip irrigation.

It was found that application of “Baikal EM—1", “Appin—Extra” and “Humate + 7 microelements” affect the growing
seasons period of different potato varieties, phenological phases and their biometric indicators in a different way.

Key words: potatoes, variety, growth promaoting agents, biometric indicators.

OCHOBHOE OBOPYAOBAHME

MJAMEHHbIA ®OTOMETP PFP -7

HasHaueHue: onpepenenne copepxanms Hatpus (Na) u kanus (K) B xuakux cpepax; ¢ ucnonbsaosaxmnem
AOMNONHUTENBHBIX PUNBTPOB — onpeaeneHne cogepxanus nutus (Li), kansums (Ca) n 6apus (Ba).

O6nacTb NPUMEHEHMUS: XMMUYECKAS, METANTYPrMYECKAs MPOMbILLIIEHHOCTH, NPEANpPUITMS BOAOCHABXeHMS,
CenbCcKOro X039MCTBA, MEAULMHCKME, MCCIIEAOBATENBCKME M 0BPA30BATENbHLIE YUPEXAEHUS.

Jla6oparopus oueHKM 3emenb AN NPOBEAEHMS MOAEBbIX MCCIEA0BAHMI B 06ACTU MCMONb30BAHMS 3EMENb M 3EMENbHOro KaaacTpa
B coctaBe LleHTpa MHCTpYMeHTanbHbIX METO[OB M MHHOBALMOHHBIX TEXHONOMMI aHanu3a sewwects u matepuanos PY/IH,
117198, Mocksa, yn. Muknyxo-Maknas, 8/2, arpapHsisi pakynsrer PYOH.
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BnusHue nogsos Ha pocTt n passutne A6J10HN
B 3acywnusbix ycnosusx CesepHoro lNMpukacnus

VAK 634.1.03

E. H. UBaneHko (k.c.—x.H.], J1. B. MonoBa, T. B. MeHwytuHa

lNpukacnwvickmi HYIV1 apyaoHoro 3emnenenus,
pniiaz@mail.ru

B craTtbe npenctaBneHsl pesynbTaThl OLEHKY BVSIHWS NoABOs Ha POCTOBbIE NPOoLECCh! 610HM (BbicoTa Aepesa,
TOMLMHA LUTamba, AMamMeTp KPOHbI] B ycrnoBusix AcTpaxaHcKow obnacTtu. AcTpaxaHckas 0651acTb, PacronoXeHHast
B yeHTpaneHow Yactvn CeBepHoro [Npukacrnvs, xapakTepnayeTcs Pe3ko KOHTUHEHTanbHbIM KITMMaToM —
cambiM 3acyLunvBbiM B EBponevickovi yacTv Poccum. KOHTYHEHTanbHOCTb KIMMAaTa BblpaxaeTCcs B 3Ha4YUTENNbHON
KOHTPacTHOCTY MEXAY XapKUM IETOM 1 XONIO[HOW, BETPEHOV 1 06bIYHO BECCHEXHOWV 3VMOW.

Cospganue B CeBepHom [pukacnum MHTEHCUBHbIX Ca[0B Ha OCHOBE afanTypoBaHHbIX MOABOEB C LErbH YBEMHEHWS
rpon3BoACTBa 0TEYECTBEHHOV M1040BOV NMPOAYKLUMI B HACTOSILLIEE BPEMSI 04YeHb aKTyarnbHO. lccrnenosaHms
rpoBoauv Ha ceMu No[BosiX, pasnuyaroLymxcs cunovi pocta. Copra s6noHu: CeBepHbivi cuHar, PeHeT CuMmnpeHKo
v CtapkpumcoH. B npouecce nonesbix UCAbITaHWY 0rpeaeneHs! pasnuyuvs rno BUoMeTpuYecKIM nokasaTensim
vccreayemMblx COPTOB B 3aBUCUMOCTY OT 0ABOSI. HanbonbLLmi npypocT BbICOTbI AepeBa, OKPYKHOCTY LUTamba,
AvameTpa KpoHbl 0TMEYeH Y BCex COPTOB Ha cpeaHepocribix noasosix 54-118 n 57-545. Xopowen cunov pocta
xapaktepu3ytotcs copta CesepHbivi cuHan n PeHeT CuMypeHKo Ha rnonykapivmkosom rnogeoe 62-396.
Havbonee BbipaxeHHOe BAUSIHNE Ha YPOXaHOCTb M3yHaeMblix COPTOB 0Ka3ars rnonykapimkoBbivi nogeor 62-396.
XopoLume rnokasaTternu ypoxanHoCT 0TMEYEHbI y BCEX COPTOB Ha cpefHepochbix noasosix 54—118 n 57-545.
YpoxanHocTb 3Tnx e copToB Ha KapnukoBbix noaBosix [16—4, P 16 n P 59 6bina 3HaqnuTenbHo Huxe. AHanornyHas
CUTyaLms NPOCNexXnBaeTCs 1 /1 Ka4EeCTBEHHbIX rokasaTternen ypoxas. HambonsLuas cpeaHsas macca ninoga
HabnofaeTcs y Bcex cCoOpToB Ha rosykapnnkosom nogsoe 62—-396 v cpegHepocrsix nogsosix 54—118
n 57-545. MakcumarnbHbivi CyMMaPHbIV ypoxxar 3a MATUNETHUV NepuoA niloJOHOLLEHNS NONYy4eH
Ha ronykapnmukosoM nogsoe 62-396 v cpeaHepociom nogsoe 54-118. Copra CeBepHbivi cuHarl,

Peret CumumpeHko n CtapkpumcoH Ha noasosx 62-396 (nonykapnuk) n 54—-118 (cpegHepochbiv)
PEKOMEHAYHTCA A1 CO3[aHVS 6€30MOPHLIX MHTEHCUBHbIX HacaXaeHw B apygHou 3oHe CesepHoro pukacnvis.

KnioueBble cnoBa: nogsou, COPTO—NOABOVHbIE KOMBUHaLumw, 6I/IOMeTpVI‘—ieCKI/Ie rnokasaTenu, ypoXXanHocTb.

Beepenne

Co3spaHne MHTEHCUBHBIX SIONOHEBBIX CAAOB
MpeAyCMaTpUBAET MNOTHOE pasMelleHye Aepe-
BbeB Ha CAaOOPOCABIX MOABOsIX. TpyaHO mepe-
OIJeHUTHh 3HA4YEHME MMOABOSI B COBDEMEHHOM ca-
AOBOACTBe. VIMEHHO ¢ MosiBneHMEM cAab0POCABIX
KAOHOBBIX [MOABOEB SIONOHM HA4YanCsl ITAIl MH-
TeHcudurauu. OTedyecTBEHHBIN U 3apyOESKHDLIV
OIBIT MOKA3DLIBAET, YTO B CAAAX MHTEHCHMBHOIO
TUIA Ha CAAOOPOCABIX MOABOSIX 3HAYMTEABLHO
paHbllle HACTyIMaeT TOBapHOE MAOAOHOIIEHMUE,
MMOBBIAETCS] MTPOAYKTUBHOCTbh HACAXKAEHMUSI,
YMEHDINATCSI TPYAOBbBle U (DMHAHCOBDLIE 3a-
TPATBl HA E€AMHUIIY TIPOAYKIIMM, 3HAYUTEALHO
YCKOPSIETCST BO3BPAT KAMMTANOBNOKEHU, PE3KO
YBEAMYUBAETCSI PeHTA0ENBHOCTD TPOU3BOACTBA
nmnopos [1].

He menee BaskHOWM Anst ycnhoBum Poc-
CuUM, B CBSI3U C pa3HOOOpasmeM ee MPUPOAHO-
KAMMATUYECKUX 30H, SIBASIETCSI BO3MOYXHOCTD
C TIOMOIbIO TIOABOSI YaCTUYHO PETryAMPOBATH
peaxkiuio pacTeHuit Ha abuoTmyeckue (paxkTo-
PbI OKPY>KAOIelt CPeAbl ( BLICOKME MAM HU3KME
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TeMITepaTypbl BO3AYXad, 3acyXa, 3aCONeHMe U
T. A.) [2]). BOALIIMHCTBO PETMOHOB MPOMBIIII-
NEeHHOTO CapOBOACTBa Poccum HaxoAUTCST B
CNOYKHBIX TOTOAHO-KAVMMATUYECKUX YCAOBUSIX,
rAe HeoOXOAMMO MCIIONb30BaHME YCTOMYMBBIX
COPTO-TIOABOVHBIX KOMOWHAIINA.

OTanunrenbHOM OCOOEHHOCTBIO KAMMATA
AcTpaxaHCKOM 00nacTu SIBASIETCSI pe3Kasl KOH-
TUMHEHTAaAbHOCTD, CUABHASI CYXOCTb BO3AYXa U
Manoe KOAMYECTBO OCAAKOB.

FopoBast aMIAMTYAA 3KCTPEMAADHBIX TeM-
nepatyp Bo3apyxa coctaBasier 70—80°C. A6co-
NIOTHBIVT MakCUMMyM CaMOrO >XapKOro mecsija
ropa — MIOAST — MoXeT pocturath +45°C, a
abCONOTHBIM MMHMMYM — B siHBape—deBpane
— —30...—35°C. be3MOpO3HBIN TTEPUOA ANUTCSI
ot 165 pH., Ha ceBepe — a0 210 aAH. (Ha ToGe-
pexbe Kacrimst ). IIpoponskutenbHOCTD TTeproaa
¢ TeMriepaTypoy Bo3ayxa Boimre +10°C mzmeHst-
ercst ot 197 (Ha ceBepe) po 217 pH. (Ha 1ore).

CyMMa MONOKUTENBHBIX TeMIepATYyp BO3-
ayxa (Boime +10°C) B 105KHOV TTONOBMHE 06-
nactu pocturaet 3500—3600°C. CpepHeropoBoe
KOAMYECTBO OCAAKOB m3MeHsiercst o 160 mm Ha
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fore Ao 260 MM Ha ceBepo-3amnane AcTpaxaHCKOM
obaacTu.

Manoe KOAMYECTBO OCAAKOB B COYETAHUM C
BBICOKMMM TEMIIEPATYPAaMU OIIPEAENSIET CYXOCTh
BO3AYyXa M TOYBBI, @ TaK>Ke YacTYIO ITOBTOPSI-
eMocTh cyxoBeeB. OTHOCUTeNbHASI BAASKHOCTH
BO3AYyXa NeTHUX MECSIIIEB COCTABASIET B CDEAHEM
45—53% , ruppomMeTpudIecKmit KO3(POULMEHT AAsT
obnaacty paseH 0,3, 4TO yKa3bIBaeT Ha TPEXKpPAT-
HBII AeDUIIUT BAATH.

CoraacHo arpokAMMaTUYe€CKOMY PayiOHMPO-
BaHMIO, KAMMAT ITOA30HBI CBETNO-KAIITAHOBBIX
IOYB PEe3KO KOHTMHEHTAABHBIVI M TIO CTeIeHU
3aCyIIAMBOCTM YCTYyIlaeT AMIIbL CPeAHea3uaT-
CKMM NycThIHSIM. KOHTHMHEHTaABHOCTh KAMMATA
BBIPA>kaeTcs] B 3HAYMTENBHOVM KOHTPACTHOCTU
MeXXAY SKapKMM A€TOM Y XOAOAHOVI, BETPEHO,
ManoCHesKHOM 3umMont [3].

Co3spaHye MHTEHCUBHBIX cap0B B CeBepHOM
IIpukacny B yCAOBUSIX OrpaHMYEHMST MMITOPTA
¥ HapauuBaHMSI BBITYCKA OTE€YECTBEHHOM ITPO-
AVKIOUM C MCIIONB30BaHMEM aAATITUPOBAHHBIX
ITOABOEB M COPTOB CBOEBPEMEHHO M aKTYyanAbHO.
Byomerpnueckne mapamMeTpsl B IIpoljecce OH-
TOTeHe3a AePEBBEB SIBASIIOTCSI OAHUM M3 BaXK-
HeVIIMX TToKa3aTenel apalTaluy K YCAOBUSIM
Ipoy3pacTaHusI.

IJenv nccnepoBaHMIT — OMPEAENUTDH BAMSI-
HMSI IOABOEB Ha POCT, Pa3BUTHeE, YPOSKANHOCTD
¥ Ka4eCTBO NAOAOB SIOGNOHY B 3aCYIIAMBBIX YCNO-
Busix CeBepHoro Ilpukacmmsi.

Marepman 1 MEeTOABI MCCNAEAOBAHMST

MaTtepuanom mccrepoBaHMI cTaau cnabo-
pocCnble TIOABOM SIOAOHM, pa3AMYAIOIIMECS IO
cune pocra: cyrnepkapankossivt [1b-4, kapanko-
Boie P 16, P 59 n P 60, moaykapankossii 62-396,
cpepHepocabie 54-118 u 57-545. Baustame pas-
AMYHBIX TIOABOEB Ha OMOAOTMYECKYie 0COOeHHO-
CTY POCTa, Pa3BUTUSI U IAOAOHOIIEHUST SIOAOHN
nzyyanu Ha coprax CeBepHbt cuuan, Pener
Cumupenko n CTapkpmuMCOH.

IIpoBepeHBI HAGAIOAEHMST IO HACTYTIAEHUIO
BaskHeNImMX (deHorormMYeckux (a3 BereTanuu,
y4eT HMOMeTPUYECKMX TTOKA3aTeNEeN, YPOIKAVTHO-
CTM M KavecTBa NMnoAoB cornacHo «IIporpamme n
MeTOAMKE COPTOM3YYeHUST MAOAOBBIX, SITOAHBIX
M OPEXOIAOAHBIX KYyAbTYD» [4].

MccnepoBaHmst BLIMTOAHEHDBI B MAOAOBOM
capy Ilpukacrmurickoro HMWM apupnoro 3emae-
Aenvist. OTBIT MO U3YYEHUIO COPTO-TIOABOVIHBIX
KoMOuHaLMI Obia 3anosked B 2007 r. mo cxeme:
4 x 2 m (KapAMKOBbBIe TTOABOM), 4 X 2,5 M (1O-
NYKapAMKOBDIE TIOABOM ), 4 X 3 M (CcpeAHEPOCAbIe
TTOABOM ).
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Ilo Bcem BapmaHTaM OIBITA HECOBMECTU-
MOCTM TTOABOEB C ITPUBUTBIMM COPTAMMU SIONOHU
He Obino. HeszaBucumo oT moaBost cocTostHme
AepeBbeB OLINO XOpOIIee.

PCBYAbTaTbI MCCAeNOBaAHMUSI

MccnepoBaHMSIMY YCTAaHOBAEHO BapbUPOBaA-
HME CUABI POCTa, OKPY>KHOCTH MTaMOa AePEBBEB,
pasMepa KPOHBI B 3aBUCUMOCTH OT COPTa U MOA-
Bost (ma6bn. 1).

Hawnbonbmas BeicoTa AepeBbeB ObIAA Y BCEX
M3y4yaeMbIX COPTOB Ha CPEAHEPOCABIX MOABOSIX
54-118 u 57-545 (2,45—3,45 m). Kombunamm
Ha KapanMKoBbIX mopBosix I[1b-4, P 16, P 59
uMeAM HamMmeHbinme 3Hadenust (1,26—1,77 m).
ChepyeT OTMETUTDB, YTO BBICOTA AePeBbeB Ha
KapamMKoBoM moaBoe P 60 6bina Ha ypoBHe T1O-
AYKapAMKOBOTO TTOABOsT 62-396.

Hawubonpmme mokazaTenm OKPYSKHOCTU
mramba y TpeX MCCAeAYeMBbIX COPTOB SIONOHU
ObINM OTMeYeHbl Ha CPEAHEPOCABIX TTOABOSIX
— 21,7—34,8 cM; Ha MOAYKAapPAMKOBOM TMOABOE
62-396 1 Ha xapankoBbix oaBosix 116 4, P 16,
P 59, P 60 — 10,3—19,0 cm.

IlapamMeTpbl KpOHBI CBUAETEALCTBYIOT O
XOpolIeM Pa3BUTUMU COPTO-TIOABOVIHBIX KOMOM-
Hangmyt. Hambonbrmmit anmamerp kponbl (2,60—
2,67 m) 6BIn y cunbHOPOChOTO copTa CeBepHDIN
Cunan Ha moaBoe 54-118. V copra Crapkpum-
COH, KOTODBIM XapaKTePU3YyeTCs CAePSKaHHDLIM
POCTOM, 3TM MTOKAa3aTeN Ha CPEAHEPOCABIX TTOA-
Bosix 54-118 u 57-545 cocraBuam 2,16—2,38 u
2,05—2,08 m cooTrBeTcTBeHHO. Ha KapnmKoBbIx
MMOABOSIX AMAMETPbI KPDOH OBIAM MeHbIle U B
cpepnem coctaBuan 1,20—1,82 m.

CopTo-TIOABOVIHbIE KOMOMHAIIMM HA TOAY-
KapAMKOBOM ToABoe 62-396 m cpepHepoCnbIX
noABoOsIX 54-118 u 57-545 na cepbmort rop mocae
MMOCAAKM 3aHSIAM OTBEAEHHBIV MM ITPOAYKTUBHDIV
o6mbeM. B panbHereM HEOOXOAVIMO TTOAAEPIKM-
BaTh 3TOT 0OBEM TyTeM OOpe3KN.

Xopomuyt MpUPOCT BereTaTUBHDLIX OP-
raHOB B MNAOAOBOACTBE SIBASIETCSI OCHOBOJI
IMONHOIJeHHOTO YPOJKasl M MoKa3aTeaneM XOPO-
ey apanTaguyu K YCAOBUSIM MIPOU3PACTAHMSI.
Anst 3oubl Ilpukacnus ontumanbHast AAMHA
MIPUpPOCTA 33 CEe30H AOAKHA COCTaBASTL He
menee 0,4 m.

VYV Bcex COPTO-IIOABOVHBIX KOMOMHANMI B
TedyeHMe ce30Ha HAONIOAAAMCH ABE BOAHBI POCTA.
Maxkcumym mpupocta nob6eroB ObIA OTMedeH
B IePBYI0O BOAHY POCTa, KOTOPAasl KaneHAapHO
oxBaTbIBana BeCh May U ABe AeKaAbl MIOHs. J\o
cepeAVHBI aBrycTa mpoxoamaa dasa 3aTyxaro-
IJero pocTa, 3aTeM POCT M0O6eroB BO30OHOBUACS
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Ta6n. 1. BnusHue noaBos Ha GMOMETpUUYECKME NOKA3aTeNu MONOAbIX AepeBbeB AGIOHU
Bricora OKpy>KHOCTD TIpupocT Asamerp KpoHsI, Cpepnn
Cxema A€peBa, M ITpupocr mraMba, cM OKPYK- npupocT
ITopBovt | mocapxw, BBICOTDI HOCTU B cTopony | Mobera npo-
M BecHOVI | OceHbIo | A€PEBa, CM | pecHol | ocenplo | mrTamba, | CTOPO” MEeXKAY- AOMKEHMST
cM HY paad PSIABST 3a Ce30H, CM
Copr CeBepubit Cunan
I16-4 4x2 173,3 177,0 3,7 9,8 10,3 0,5 160,3 145,0 28,3
P 16 4x2 205,0 | 225,0 20,0 14,7 17,0 2,4 162,5 177,5 23,7
P 59 4x2 122,0 137,3 15,3 11,3 12,0 0,7 166,5 130,0 23,1
P 60 4x2 231,6 | 235,7 41 21,3 21,7 0,4 195,7 232,3 28,7
62-396 4x 2,5 241,6 | 258,7 17,1 19,0 19,3 0,3 183,3 175,0 32,6
54-118 4x3 323,3 | 345,7 22,4 28,0 34,8 6,8 267,7 260,7 58,8
57-545 4x3 290,0 | 307,3 17,3 246 28,7 41 2243 228,7 50,0
Copr Pener Cumnpenko
I116-4 4x2 152,6 155,2 2,6 12,3 12,9 0,6 154,3 111,6 14,7
P 16 4x2 157,3 159,7 24 15,0 16,0 1,0 179,0 182,6 23,1
P 59 4x2 129,0 130,0 1,0 12,5 13,0 0,5 170,5 113,6 12,5
P 60 4x2 210,0 | 213,3 3,3 17,6 18,0 0,4 170,0 188,3 13,2
62-396 4x25 210,0 | 211,0 1,0 17,3 19,0 1,7 218,3 212,3 23,5
54-118 4x3 227,0 | 245,3 18,3 22,6 26,3 3,7 254,7 268,7 30,5
57-545 4x3 227,77 | 233,7 6,0 19,6 21,7 2,1 217,3 ,229,0 29,1
Coprt Crapkpumcon

116-4 4x2 130,0 146,0 12,0 10,3 11,0 0,7 124,0 115,0 18,8
P 16 4x2 126,6 126,7 0,1 10,0 11,3 1,3 178,3 198,7 20,2
P 59 4x2 126,6 126,7 0,1 10,0 11,3 1,3 120,0 106,7 5,3
P 60 4x2 215,3 | 217,3 2,0 17,6 19,3 1,7 162,0 176,0 16,6
62-396 4x 25 206,0 | 208,7 2,7 17,6 19,2 1,6 219,3 204,3 20,8
54-118 4x3 228,3 | 243,3 15,0 21,0 27,0 6,0 216,3 238,3 34,8
57-545 4x3 243,6 | 266,7 23,0 20,2 26,0 5,8 208,3 205,8 35,5

U TIPOAOASKUACSI B CEHTSIOpe, OAHAKO MPUPOCTHI
OBIAM HE3HAYNUTENbHBIMMA.

Hanbonree mouyHble mpupocThl nmoH6eron
MIPOAOASKEHMSI 32 CE30H OBIAM OTMEYEeHBI y BCEX
copToB Ha noaBosix 54-118 u 57-545 (Cesep-
ue1 cunan — 50,0—58,8 cm, Crapkpumcon —
34,0—35,5 cm, Pener Cumupenko — 29,0—30,5
cm). Ha kapAMKOBBIX MOABOSIX Y 9TUX K€ COPTOB
nmpupocT noberos cocrasun 12,5—28,3 cm.

OpHMM 13 HanMboOnee 3HAYMMBIX MOKazaTe-
NAer BO3AENBIBAHUSI AFOOOM TIAOAOBOM KYALTYPbI
SIBASIETCSI YPOXKAVHOCTh. BaskHO, 4TO moBbINIe-
HYEe YPO>KAaMHOCTU HACaKAEHUI AOCTUTAETCs
AMIIb 3aMEHOVM OAHOTO TeHOTMIIAa TOABOSI Ha
Apyrom — 6Gonee NPOAYKTMBHBIV, a He 32 CYET
MCITONB30BAHMST AOTIOAHUTEABHBIX pecypcoB [5].
ITopbyupast onpepeneHHbIE COPTO-TIOABOVHbBIE
KOMOMHAMM, obrapamnme HGONBIIMMU TTOTEH-
UMAaAbHBIMM BO3MOSKHOCTSIMU TTpU (OPMMUPOBa-
HUM ypO>Kasl, MOKHO 3HAYUTEALHO MOBBICUTD
MMPOAYKTMBHOCTD HAaCAXAEHUI M 00ecreduThb
cTabuNbHOE e>KeropAHOe MAOAOHOIIEHNE.

PesyabraThl M3ydyeHMsT BAUSTHYSI TIOABOEB HA
CTeTleHb MPOSIBAEHMST COPTAaMM SIONOHY ITPM3HAKA

Ne3 2015 Teopernueckue u npuknagubie npoénembi AMK

YPOSKaMHOCTHU IMOKA3bIBAIOT, YTO BCE M3ydYaeMble
copta 6bIAM HanbOAee TTPOAYKTUBHBIMM Ha T10-
AyKapanKoBoM noaBoe 62-396: CeBepHbIN cHATT
— 21,8 1/ra, Pener Cumupenko — 31,1 1/ra,
Crapkpumcon — 23,2 t/ra (mabn. 2).

BrissBreHO moOnOKMTENbHOE BAMSIHME Kap-
nmkoBoro noasBost P 60 Ha yposkanHocTh copTa
CeBepubit cunan (24,6 t/ra), a KapAMKOBOTO
noaBost P 16 — wa yposkanHocts copra Crap-
xuMcoH (25,8 t/ra).

Xopormnme rokazateau yposkartHoct (16,1—
22,7 T/Ta) OTMeUYeHbl y BCeX COPTOB HA CPeAHe-
pocabix moABosiX 54-118 u 57-545. Yposkarn-
HOCTb TUX K€ COPTOB Ha KaPAMKOBBIX TTOABOSIX
116-4, P 16, P59 6bina 3HaYMTeAbHO HUKE U
BapbupoBaaa ot 5,2 po 13,0 T/ra.

CpeaHsist Macca AoAa 3aBUCENA OT YPOSKan-
HOCTU AepeBbeB. ¥ copra CeBepHbIV cuMHAI Ha
nmoaBosix 62-396 u 54-118 ¢ yposkamHOCTbIO
21—27 xr/pep. cpepHsIst Macca IINOAOB COCTABU-
na 130—138 r, makcumanpnast — 170—210 r.

V copra Pener CumMuMpeHKO Ha 3TUX 3Ke
ITOABOSIX TIAOABI OBIAM Menb4ye: CPeAHsIST Macca
BapbupoBana B mipepenax 100—120 r, makcu-
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Ta6n. 2. YpoxkalHOCTb U Macca NA0A0B Pa3/IMUHbIX COPTO-NOABONHbIX KOMBUHauui, 2014 r.

4 Macca nnaopa, v 4 B
ITopBOMTM Cxema Mocapku, M Vpoxan c pepesa, Kr Vposkan, t/ra
MaxKcCuManbHast | CpeAHsIsT
Copr Cesepubit Cunan
11b-4 4x2 175 119 5,38 6,7
P16 4x2 145 110 10,40 13,0
P59 4% 2 135 103 6,48 8,1
P60 4x2 125 95 19,65 24,6
62-396 4x25 170 130 21,76 21,8
54-118 4x3 210 138 27,29 22,7
57-545 4x3 190 135 25,06 20,9
Copr Pener Cummpenko
I1B-4 4%2 130 82 5,5 6,9
P16 4x2 110 68 14,23 17,8
P59 4%2 192 119 6,63 8,3
P60 4x2 134 95 8,7 10,9
62-396 4x25 135 110 31,1 31,1
54-118 4x3 160 120 19,9 16,6
57-545 4x3 145 100 19,3 16,1
Copr Crapkpumcon
116-4 4x2 170 110 8,6 10,8
P16 4%2 155 95 20,6 25,8
P59 4x2 150 105 9,5 11,9
P60 4x2 145 110 13,4 16,8
62-396 4%x25 200 135 23,2 23,2
54-118 4x3 260 190 19,4 16,1
57-545 4%3 180 130 22,4 18,7
ManbHast macca cocraBuaa 135—160 r. ¥V copra Ha MONYKapAMKOBOM moaBoe 62-396 (39,0—61,8
CrapkpuMcoH ObIAO GOABIIE KPYITHBIX MNAOAOB Kr/pep.), cpeaHepocaoM nopsoe 54-118 (41,3—
¢ makcumanbHbiM BecoMm 180—260 r, cpepHsist 55,9 xr/pep.). Ha cpepnepocnom mnopsoe 57-
macca nnopoB coctasuna ot 130 po 190 r. 545 yposkait 6uin HUKe U coctaBua 37,7—41,3
3a nepuop naopoHoIIeHns (5 AeT) cymMmap- Kr/pep. B 3aBUcUMOCTHOT copTta. Haumenbime
HBI YPOJKal BCeX COPTOB SIONOHM OBIA OOAbIIe MoKa3aTeny CyMMapHOTO YyPOdKast ObIAM OTMeve-
70
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CyMMapHas ypoXanHoCTb A6J10HU Ha pa3NuYHbIX NoABoAX 33 2010-2014 rr., Kr/paep.
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HBI Y BCEX COPTOB HA CYIePKAPAMKOBOM ITOABOE
I1b-4 n kapankoBom moaBoe P 59 (12,9—21,1
kr/pep.) (cm. pucyHok ).

Brisoan!

B coBpeMeHHBIX yCNOBUSIX PLIHOYHBIX OT-
HOIIEHUM Ba>XHO, YTOOLI MPOAYKIUS ObIna
9KOHOMMYECKM BBITOAHA M TIPMBAEKaTeAbHA.
B ycnoBusix AcTpaxaHCKOM 006AACTM BBITOAHO
3aKAaAbIBATh O€30MOPHbIE CAaAbl HA KAOHOBBIX
MOABOSIX. JKOHOMMUYecKast 3GEKTUBHOCTD

BO3AENBIBAHMSI COPTOB Ha BBIAEAEHHBIX ITOABO-
six pocturaet 2,02—2,7 py6. va 1 py6. 3arpar,
ypoBeHb peHtabdenpbHoct — 102—170%.

Bripenennsie copTo-TioABOVIHBIE KOMOWMHA-
UMM PEKOMEHAVIOTCSI ANSI PACIIMPEHUST ITPO-
M3BOACTBEHHOTO COPTMMEHTA M CO3AAHUST VH-
TEHCHBHBIX HaCa>KAeHUI SIONOHM B OpOIIaeMBbIX
ycnoBusix apupHon 3oHbl CeBepHoro Ilpuka-
CITVSI, YTO TIO3BOAUT AOCTUYb IIPUPOCTA YPOIKAVI-
HocTy HAa 40—50 % ¥ MOBLICUTHL pEHTA0EALHOCTH
npousBoAcTBa A0 170%.
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ROOTSTOCK INFLUENCE ON GROWTH AND DEVELOPMENT OF APPLE TREES
UNDER THE ARID CONDITIONS OF THE NORTHERN CASPIAN REGION

The results of the stock assessment of the impact on growth and the generative processes of apple tree
(tree height, thickness of the trunk, the diameter of the crown), the magnitude and quality of the crop in the
Astrakhan region are presented in the article. Research was carried out on 7 rootstocks differing in force growth.
Apple varieties: Northern synaptic, Reinette Simirenko and Starkrimson. The purpose of the research
was to select the variety—rootstock combinations with the best characteristics of growth and generative
processes under the arid conditions. Identified differences in biometric indicators of the studied varieties,
depending on the rootstock. The greatest increase of tree height, circumference of the trunk, crown diameter
were observed in all classes on medium rootstocks 54—118 and 57-545. A good force of growth
are characterized by a kind of Northern sinap and Renet Simirenko on semi—dwarf rootstock 62—-396.

The most pronounced effect on the yield of the studied cultivars had a semi—dwarf rootstock 62-396
(21,8—31.1 t/ha). Good yields were observed in all classes on medium rootstocks 54-118 and 57-545
(16,1—22.7 t/ha and 16.1—20.9 tonnes/ha, respectively]. The highest average fruit weight is observed
in all varieties on semi—dwarf rootstock 62-396 and medium stocks 54—118 and 57-545: 130—-138 g
(Northern synaptic], 100—120 g (Reinette Simirenko), 130—190 g (Starcrimson]. The maximum total harvest
during the five years of fruiting, obtained on semi—dwarf rootstock 62-396 (39,0—61.8 kg/tree] and medium
54-118(41,2-55,0 kg/tree). Varieties of Northern synaptic, Reinette Simirenko and Starkrimson
on the rootstocks 62-396 (half-dwarf] and 54-118 (medium) are recommended for creating unsupported
intensive plantations in the arid zone of the Northern Caspian.

Key words: rootstock, variety—rootstock combinations, biometric parameters, yield.
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lMepcnekTnBHbIN COPTUMEHT BUHOrpaga
ANA co3faHnsa NPoaYyKTUBHbIX HacaXxgeHun

B AcTtpaxaHckoi obnactu
VAK 634.8

E. H. UBaHeHko (k.c.—x.H.}, E. B. NonyxuHa
[Mpukacrickumia HYIV apyaHoro semnegenus,
pniiaz@mail.ru

B ctaTtbe npegctasneHs! pe3ynbtaTtsl nsyqenus 40 copToB BUHOrpaga Ha 0poLLaeMoM yHacTke
lMpukacnuickoro HIV apuaHoro 3emnenenvsi B ycrioBusix ACTpaxaHcKov 0651acTu. Llernb faHHbIX MCCrnefoBaHni —
arpo3aKosiorn4eckasl oL4eHKka 1 Hay4Ho 060CHOBaHHbIV NoA60p COPTOBOro COCTaBa PasiMyHOV TEXHOIOrN4ECKOoN
HarnpaBieHHOCTW, aAanTupPOBaHHbBIN K MOYBEHHO—KIMMAaTUYECKUM YCIoBUSAM ACTpaxaHCcKovi 06r1acTy.
Havbonee Bbicokas ypoxariHOCTb 3a rnepuog nccnefoBaHui bbina BeigeneHa y coptos: Mypomey — 13,7 1/ra;
Puzamatr — 13,0 17/ra; Mockosckui — 12,11,/ra; CesaH — 11,1 17/ra; CuneBaHep — 12,4 1/ra;

Panrui Marapaya — 13,3 1,/ra; Canepasu cesepHbii — 11,0 T/ra. HanbonbLuas macca rpo3av B paHHewv rpyrne
crenoctu bbina oTMeYeHa y coptos MagneH myckatHbin (cpeaHss macca rposgyn — 350 r), CunbsaHep (cpepHss
macca rposav — 388 r), KogpsiHka (cpegHss macca rpo3ayn — 353 r); B cpegHet rpynne — y copta Puzamar
(cpepHsisi macca rposan — 1427 r); B noagHecnenow rpynne — y coptoB Mockosckui v CeBaH (cpeaHss macca
rposgu — 520 n 535 r cootBeTcTBEHHO). MakcumarnsHoe copepxxaHve caxapoB B Arofax bbi0 3athmkKcupoBaHo
y coptoB AcTpaxaHcku ckopocniensivi (23,3%), CunbeaHep (25,3%), MagneH myckatHbiv (23,2%),
Lllacna posoBas (25,3%). B pe3ynbTtate nccnegosaHuii 6biro BoigeneHo 171 BbICOKOYpoXariHbIX CTON0BbIX
Y TEXHUYECKMX COPTOB, Hanboree afanTupoBaHHbIX K apuaHbIM ycrosusam CesepHoro [Npukacrvs.

KnroueBble cnoBa: BMHOrpaf, 3MMOCTONKOCTb, YPOXaNHOCTb, MPOAYKTUBHOCTb,
K03hhULIMEHTBI NNOLOHOLLEHUS U MI0OLOHOCHOCTW, NEPCMEKTUBHBLIE COpTa.

Buaorpap — oaHa M3 caMBIX pacIipo-
CTPaHEHHBIX CEAbCKOXO3SIVICTBEHHBIX KYABTYP,
urpamiasl CylnecTBeHHYI POAb B MMUPOBOM
AKOHOMMKE. DTO HE TOABKO BKYCHASI M KpACUBASsT
SITOAQ, HO M MTPEKPACHBIN MCTOYHUK 3A0POBbLST U
SKM3HEHHBIX cun [1].

st BO3penbIBaHMST BUHOTPaAa B AcTpaxaH-
CKO¥I obnracTy MMeeTcCsl PsIA BecbMa OAarornpu-
sITHBIX (pakTopoB. IIpeskpe Bcero caepyer orme-
TUTDb PESXKUM COANHEYHOV paamainmu. B cpepHem
3a rop 3aech HaOnopaeTcst MeHee 50 macMypHBIX
AHeVI, a CyMMa aKTMBHBIX TeMIlepaTyp COCTaB-
nster 3100—3800°C. Enje opHO npenmyIecTBO
AASL TIONYYEHUST BUHOI'DAaAa BLICOKOTO KavecTBa
AaeT 6OABIIAsT KOHTPACTHOCTD AHEBHBIX M HOY-
HBIX TeMIlepaTyp Bo3ayxXa. B KoHTHMHeHTanbHOM
KAMMATe MPU HE3HAYUTEABHOM OO0AAYHOCTU
MPOVCXOAUT 3HAYUTENDHOE PaAAMAMOHHOE
OXAaXKAEHME TMOBEPXHOCTU M AVICTBEB M BCETO
pacTteHmst B JeAOM, YTO AKTUBU3IUMPYET OTTOK
MPOAYKTOB (OTOCUHTE3A OT AVICTHEB K SITOAAM.
ITo aTomy mokasatento ActpaxaHcKasi 00nNacTb
MMeeT MPeMMYyILIeCcTBO Mepe; ApYyTMMY BMHOTpaA-
aAapckumu permonamu Poccum [2].

B nacrostmee Bpemst B AcTpaxaHCKO¥ 00-
nactu umeetcst 92 ra BUHOTPAAHUKOB B XO3SIVI-
cTBax Bcex ¢opm cobcrBeHHOCTH. BanoBwit
c6op cocrasaster okono 700 T B rop co cpepHert
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yposkayiHocTbio 7,6 T/ra. B ycnroBusix mMnop-
TO3aMeljeHNs] CylnjeCTBYyeT HeOOXOAMMOCTD
yBeAVMYEHUS TTIAOIIAAEN O/ BUHOTPAAOM U pac-
IIMPEHMST ero0 COPTUMEHTA.

B nnoposom capy Ilpuxkacrmiickoro HUM
apupHoro 3emaepenvst ¢ 1999 r. mpoBoamnoch
nzydyenre 40 copToB BMHOTpapa pasAMIHOTO
npoucxoskaenmst. Bee copra noapasaensiance no
CpOKaM CO3PEeBaHMSI HA TPU T'PYIIILI CIIEAOCT:
paHHecreAasl, CpeAHeCTeAasl, TO3AHeCIIeAasl.

IToneBoy OmMbBIT 3aKNAABIBAACSI IO METOAY
«kycT — penstHKa». OTBITHBIE KYCTHI PACITONO-
>keHbl B cuctematndeckom nopsiake (b. A. No-
criexos, 1968 r.). IThomapn yuactka — 0,72 ra.
Cxema mocapku KyctoB — 2 X 4 M. YdeTsl
IIPOBOAMAMCD Ha 10 TUINMNYIHDIX KYCTaX Ka>KAOTO
copTa B COOTBETCTBUM C METOAMYIECKMMM PDEKO-
meHpauusmu 3.

Anst AcTpaxaHCKOM 0OAAaCTM XapaKTepPHbI
6GeccHe KHbIE 3MMBI C TIOHVKEHMEM TeMITePaTy PbI
po munayc 20—25°C, moaTomMy BMHOTPapapCcTBO
CIiegManmM3mpoBaHO Ha BbIPDAITMBAHMNM CTONOBDBIX
VKPBIBHBIX COPTOB. B CBSI3M ¢ 3TUM M3y4yeHMe
M BHEAPEHVE B IMPOM3BOACTBO HOBbBIX BbLICOKO-
MMPOAYKTUBHBIX MOPO30- U 3UMOCTOVKMX COPTOB
BUMHOTPAaAa MMeeT OOABIIOe 3HA4YEeHME B Aene
TIOBLIIITE€HM ST peHTa6e.7\bHOCTI/I BMHOT'DAAHDIX Ha-
Ca>KAeHMI YKPBIBHOV 30HBI.
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PesynbTaTsl MccnepAOBaHMIT TO3BOAVIAM PA3-
AENUTh M3ydaeMble COpTa IO CTereHU MOPO30-
CTOVIKOCTYM Ha Tpu rpyninl: yecromunsble ( Carre-
paBu ceBepHbIN, /\eBokyMckuit, branka, Panunit
Marapaya, @uoneroBuit panumit, Msabeana);
cpepeycronunBbie (Ocobbirt, BoraTsipckmi,
Boctopr, Cean, Mockosckmit, Koppsiaka); cha-
6oycrortunBele (Puszamar, XycaitHe pO30BbLIN,
[MTacna 6enast, [Tlacha pososast, Kummumn Ayum-
crot, Kapamon, @pymoaca Anba, Kapabyphy,
MapneH MycKaTHDIV).

Hawnbonee Bbicokast yposkaitHOCTDb 3a MEPUOA
MCcCAepAOBaHMM ObIna 3a(UKCHMPOBAHA Y COPTOB:
Mypomery — 13,7 t/ra; Pusamar — 13,0 1/ra;
Mockosexkuit — 12,1 t/ra; Cesan — 11,1 1/ra;
CunbBanep — 12,4 v/ra; Pauumyit Marapaya —
13,3 1/ra; Canepasu cesepubi — 11,0 T/ra.

ITo pesynbraram MexaHMYeCKOTO aHAAM3A
HanbonbIasi Macca rPO3AM B DAHHENM TIpyIIIe
crienocTu O6bIna oTMedeHa y coptoB: Mapnen
MyckaTHbT (CcpeaHstst Macca rpo3ay — 350 1),
CunbBanep (cpepHsist macca rpo3pm — 388 r),
DryoneroBoyt paHHMIT (CpeAHsIST Macca rpo3-
a — 342 1), Illacha Genast (cpepHsist macca
rpospan — 381 r), KoapstHka (cpepHsist macca
rposan — 353 r). B cpeanent rpyrre crieaocTu
10 TPEM MOKAa3aTeNsIM BbIAeNUACST cOPT Puzamar:
MaKcUManbHast Macca rpo3am coctasuaa 1427 r,
cpepHsist macca siroabl — 10 v, AmameTp siroabr —
23 MM. DTO camble BLICOKME MOKA3ATENN CPEAU
BCeX M3Yy4YeHHDIX COPTOB. B mo3aHecneno rpym-
e CIenocTu BhIAeAAUCh copTa MockoBckuit n
Cesan. CpepHsist macca rpo3an y MockoBcKoro
cocrtaBuna 520 r, macca siroapl — 8,1 r; y CeBaHa
— 535 1 6,8 T cCOOTBETCTBEHHO.

MakcuManbHBIM COAEPKaHMEM CaXapoB
B SITOAAX BDLIAEASIIOTCSI cOpTa ACTpaxaHCKUI
ckopocnennpyt (23,3% ), Cunvanep (25,3%),
Mapnen myckatuoi (23,2% ), Illacaa pososast

(25,3%).

Bripenennoie copra texundeckoro (Camnepa-
BU ceBepHbIN, /\eBokyMckuyt, buanka, Panuun
Marapaua, Mzabeana) n cronoBoro (Ocoboii,
Borarweipckun, Boctopr, CeBan, MockoBckui
n KoapsiHka) HanpaBaeHMIT XapaKTepU3YIOTCS
MMOBBINIEHHOY MOPO30- ¥ 3UMOCTOMKOCTDIO.

Bpicokyio OIJeHKY BKYCOBDLIX AOCTOMHCTB
(6,8—7,8 6aana) o 10-6aanbHOM IIKane IMONY-
ymau copra Mypowmery, [1Tachra 6enast, boraToip-
cxunt u Tan-3aap.

Oco6bIMM BKYCOBBIMM AOCTOMHCTBAMMU
(8,5—9,4 6anna) oranyarorcs copra Koapsiaka,
Kapamon n Xycarine posossii, Puzamar, Mo-
ckoBckyit v Kummum Ayumnctoii. Kpome toro,
copta Pusamar, Xycarte po3sossii, CeBaH, Ka-
pPaMon MMEIOT OYeHb ITPUBAEKATENLHDIV BHEIITHUI
BUA (KpYITHBIE TPO3AM U SITOABI ), TO €CTh 0ONAAA-
0T TOBAPHOCTBIO ¥ KOHKYPEHTOCITOCOOHOCTHIO,
YTO OYeHb BaXXKHO IMPU Pearmn3aiuin.

[TponsBoaCcTBO BMHOrpapa mpyu ONTUMAND-
HOM ypOBHE BAaroo0ecre4eHHOCTM, BHECEHUU
yAOODEHMIT, UCITOAB30BAHUU AAANTUBHOTO
COpPTUMEHTA 00eCIieYnBaeT MOAYyYEeHNE BLICOKMX
ypOYKaeB CO 3HAYUTEALHLIM 3KOHOMMYECKUM
adbdexTomM. YpoBeHb peHTabeNbHOCTU B 3a-
BUCUMOCTM OT CPOKOB CO3DEBAHUSI COCTABASIET
86—140%.

Taxum obpasom, B pe3yabTaTe M3yd4eHUsI
BBIAENEHDbI, PA3MHOXKAIOTCSI M BHEADSIIOTCS B
KPECTbSTHCKO-(hepMepCKue U AMYHDbIE MOACOO-
Hble X03s11cTBa 11 BBICOKOYPOIKATHBIX COPTOB,
PETYASIDHO TAOAOHOCSIIIUX, C BBICOKMM Kadye-
CTBOM T'DO3AeN, Hanbonee aparnTUPOBAHHDIX K
apupabpiM yeaoBusim CeseprHoro Ilpukacrnms:
pauuue coprta Boctopr, Koapsinka, Actpa-
XaHCKUI ckopocreabyi, Panumyt Marapaua;
cpepHectiensie copra Kummumn ayumnctoi, Ka-
pamon, Ppymoaca An63, MapneH MycKaTHDI;
nospHecrienble copta Mockosckui, Kapabypny,
CenaHn.
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nnoaoBoACTBO, BUHOrPAOAPCTBO

E. N. lvanenko, E. V. Polukhina

Near—Caspian Scientific Research Institute of Arid Agriculture
pniiaz@mail.ru

PERSPECTIVE GRAPES ASSORTMENT FOR CREATING OF PRODUCTIVE PLANTATIONS
IN THE ASTRAKHAN REGION

The article presents the results of a study of 40 varieties in the irrigated sector of the Near—Caspian
Scientific Research Institute of Arid Agriculture in the conditions of the Astrakhan region. The purpose
of this research is agroecological assessment and scientifically proved selection of the varietal composition
with different technological characteristics, adapted to soil and climate conditions of the Astrakhan region.
During research period the highest yield was obtained within several varieties: Muromets — 13.7 t/ha;
Rizamat — 13,0 t/ha; Moscovsky — 12.1 t/ha; Sevan — 11.1 t/ha; Silvanger — 12.4 t/ha; Early Magaracha —
13.3 t/ha; Saperavi North — 11.0 t/ha. Maximum bunch mass in early maturity group stood out the grades:
Madeline Clary (the average weight of bunches — 350 gJ, Silvaner (the average weight of bunches — 388 gJ,
Codreanca (the average weight of bunches — 353 gJ; in the middle group — Rizamat (the average weight
of bunches —1427 gJ; in late—maturing group — Moscow and Sevan varieties (the average weight of bunches —
520 and 535g respectively). As for maximum of sugars content in the berries stand out varieties
of Astrakhan early ripening (23,3%], Silvaner (25,3%]), Madeleine nutmeg (23,2%), Chasselas rose (25,3%).
As the result of the research it was allocated 11 table and wine grape varieties, mostly adapted
to the Northern Caspian arid conditions.

Key words: grapes, winter hardiness, yield, productivity, the coefficient of fruiting and fruit—bearing, promising varieties.

TpeboBaHuA K ohopMneHUIo U NpeacTaBNeHUI0 MaTepuanos
ana nyénukauum

1. K crarbe pOMKHBI OBITH IIPMAOSKEHDI: aHHOTALMSI M CIIMCOK KAIOYEBBIX CAOB Ha PYCCKOM ¥ aHTAMICKOM
si3bikax (He 6onee 10 CcTPOK); BHELIHsISI pelJeH3MsI.

2. HasBaHue cratby — Ha PYCCKOM ¥ @HTAMIICKOM SI3bIKaX.

3. O6beMm cTaTpy He AOMKeH mpeBblaTh 10 cTpaHuiy, BKAOYasl TaGAMIJBI, CIIMCOK AMTEPATYPbI M IOA-
PMCYHOYHBIE TTOATIMCH.

4. Marepuansl AnsI ITyOAMKALMYM AONKHBI OBITH IPEACTABAEHBI B ABYX BMAAX: TEKCT, HAOPAaHHbBI B [IPOrpaMme
Microsoft Word Ha ancrax ¢popmara A4, pacrieyataHHbII HAa IPUHTEPE; AMCKETa MAM KOMITAKT-AMCK C T€M JKe
texkcrom (daitnsr popmara DOC man RTF), mo>kHO Takske pMcAaTh CTATHIO 110 SAEKTPOHHOM ImouTe. PyucyHkm
npeacrasastiorest B popmare EPS man TIFF (300 dpi, CMYK nau grayscale), 3A ICKAIOYEHMEM pucys-
KOB, cAenaHHbIX B nporpammax Microsoft Office (Excel, Visio, PowerPoint 1 T. A.), KoTOpbIe IIpeACTaBASIIOTCSI
B opuruHane. @ororpapmun — TONDKO orpensHbiM (pasnom (He HY>KHO BCTABASITb MX B TEKCT).

5. Texer craTey poMKeH ObITH pacmedyaraH B ABYX 3K3eMIIAsIpax Yepe3 ABa MHTepBana Ha Genoit Gymare
dopmara A4. CreBa HEOGXOAMMO OCTABASITH ITOAsT MpuHO 4—5 cm. CTpaHmiybl AONKHBI OBITH IPOHYMEPO-
BaHbI.

6. I'padpnyeckas mudopmamst IPpeACTaBASIETCSI B YepHO-0enom Buae (3a uckawdeHmneMm ¢dortorpaduir).
Ay6ampoBaHue AaHHBIX B TeKCTe, Tabnayuijax u rpadyukax HeAOIIyCTUMO.

7. Tpadyuyeckuyt maTepmuan AONKEH ObITh BBITOAHEH Y€TKO, B popMare, 06€CrieunBaloujeM SICHOCTh BCeX
aeraneit. O6o3HaYeHMe oceit KOOPAMHAT, UMAPBI M GYKBBI AONKHBI ObITH sicHbIMM M YeTkumu. Heo6xopnmo
o0ecreYnTs IMOAHOEe COOTBETCTBYME TEKCTd, OAIMCEN K PMCYHKAM M HAAIMCEl Ha HUX.

8. ITpocroie popmynbl crepyer HaGMPATh KaK OOBIYHBIN TEKCT, GONEE CAOIKHBIE C MCIIONB30BAHMEM PeAaK-
topa ¢popmyn nporpammsr MS Word. HymeposaTts Hy>kHO ¢hopMynbl, Ha KOTOPbIE MMEIOTCSI CCBINKY B TEKCTE.
B To e BpeMsI HeXXenaTenbHO HaGMpaThb GOPMYyAbI MAM BEAMYMHBI, PACIIONATAIOIMECS] CPEAM TEKCTa, C II0-
MobIo pepakTopa Gopmya.

9. IIpu BbIGOpE epMHMI] M3MepeHMsI HEOOXOAMMO IMPHUAEPKUBATHCSI MEXXAYHAPOAHOM CHUCTEMbI eAMHMI)
CH.

10. Comcox amureparypsl IPUMBOAMTCSI B KOHIJe DYKOIIMCHM Ha OTAEABHOM AMCTE, B TEKCTE YKa3bIBAIOTCSI
TONABKO HOMEePA CChINOK B KBaAPATHBIX CKOOKax, Hanpumep, [2]). Ha kaxkpput myHkT 6ubanorpadyy — B TekcTe
OBSIBATENDHA ccoinka. Odpopmnenne 6mubanorpadpum pomxHo coorsercrsosars TOCT P 7.05-2008.

11. B Hauane craTby HY>KHO yKa3aThb [IOAHOE Ha3BaHME YYPEKAEHMs, B KOTOPOM BBbIITOAHEeHa pabora.
Crarpst AONKHA GBITH MOAIMCAHA BCEMM aBTOPAMM.

12. K craTbe AONKHBI OBITh IPUAOIKEHDI CAeAYIoIHe cBepAeHMsT: haMuAMsl, UMsI M OTYeCTBO (IIOAHOCTHIO),
y4eHasl CTelleHb, MecTO paboThl (Ha3BaHMe OPraHM3aMK ) Ha PYCCKOM M aHTAMIACKOM SI3bIKAX, a TAKKe MTONHBIN
[IOYTOBBI aappec opraumsaymuu (¢ MHAeKCOM), aapec e-mail 1 Homepa TeneOHOB Ka>kAOro aBTOpa.
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MEJIMOPALINA, PEKYJIbTUBALINA U OXPAHA 3EMEJIb

OyeHKka mennopaTuBHOro COCTOSIHUS OCYLUEHHbIX
cesibcKoxo3ancTBeHHbIXx yroguii MockoBckoi obnactu

VAK 06.01.02

K. E. KanangxsaH

['ocynapcTBEHHbIV YHUBEPCUTET 10 3€MIIEYCTPONUCTRY,

Kristina.zemadvokat@gmail.com

Hay4Ho—TexH14Yeckuy nporpecc OpueHTUPYETCH Ha CO3AaHMNE TEXHUYECKYU COBEPLUEHHbIX MENNOPaTUBHBIX
CUCTEM C MOJTHBIM Y4ETOM UCTO0Sb3YEMbIX PECYPCOB: 3eMeSIbHbIX, BOAHbIX, (PMHAHCOBbIX, MaTepuanbHO-
TEXHUYECKMX, SHEPreTU4ECKYIX, TPYA0BLIX 1 3Konormdeckux. MockoBckasi 0611acTe OTHOCUTCS K 30HE M36bITOYHOMO
YBIaxXHeHWsi, 04HaKO0 BbICOKOMPOL[YKTUBHOE UCMOTb30BaHNE CeNlbCKOX03ACTBEHHbIX KYIbTYP BO3MOXHO TO/TbKO
B ocyLuaeMbix 30Hax. [1py 3ToM 3¢hheKTUBHOCTb MCM0/Ib30BaHMS PECYPCOB YBENNYMBAETCS B ABa—TPM pasa rno
cpaBHeHuo ¢ 6orapovi. OgHako 6011bLLI0E KOIMYECTBO OCYLLNTESbHLIX cucTeM MockoBckovi 06racTy HaxoauTcst
B HEYJ0BAETBOPUTENLHOM COCTOSIHUW. Ha Bcevi nnoLyaam ocyLLeHHbIX 3eMerlb HaboaaeTCs BbICOKUY YPOBEHb
CTOSIHWSI FPYHTOBbIX BOA Y OTMEYat0TCs HEAOMYCTUMO MO3AHVE CPOKM 0TBOAA MOBEPXHOCTHbIX BoA. B paboTe naH
aHarnn3 oCyLUNTENbHbIX CUCTEM OTKPbITOMO 1 3aKpbITOro Tvna. [1permyLLyecTBEHHOe pacrpoCTPaHEHNE NomyYuI
38KPbITbIV APEHaX U3 rOHYapHbIX Y MIacTMaccoBbIX TPY6, KOTOPbIN HYXXA8ETCs B COBEPLLUEHCTBOBAHM.
PaspaboTaHbl MeponpUsTUS MO YiyHLLEHWIO AEVICTBUSI OCYLLUTESNbHBIX CUCTEM W MPOBEAEHUIIO KYIbTYPTEXHUYECKMX
pabot. [ns ouyeHKu rnokasaTeney MenmopaTyBHOr0 COCTOSIHWS OCYLLIAEMbIX 3eMeSib BbInv UCMO0Ib30BaHbI 4Ba
OCHOBHbIX KpUTEPUs1 — HOPMbI OCYLLIEHVISI M OMNYCTUMOE BpeMsi 0TBoAa. Hopma ocyLueHvss — nepemMeHHast
BO BpeMeHU riybuHa 3aneraHusi rpyHTOBbIX BOA, PV KOTOPOU 06ECeqYnBaeTCs Momy4eHNe BbICOKOro ypoxasi
BO3/1e/1bIBAEMOVI CEJIbCKOX03AVICTBEHHOV KYrbTYpbl. [1py 3aneraHnm rpyHToOBbIX BOJ HA ITTy6rHe, PaBHOW HOPME
ocyLueHvisi, 0becreYvBaeTcs ONTUMarbHast BNaXXHOCTb M04YBbl 38 CHET KaruisisipHOro MoanuTbIBaHUS.
V1anoxeHsI MaTepuars o MenMopaTuBHOMY COCTOSIHUIO OCYLLIEHHbIX 3emerb MlockoBckow obnacTu.

Lns 06ocHoBaHWs crniocoba ocyLLEeHUs U ero KOHCTPYKTUBHbIX 0COBEHHOCTEV LiernecoobpasHo paccMoTpeTb
ECTECTBEHHbI PEXUM YPOBHSI 3aneraHus rpyHToBbix Bog. OnucaHo ux MenuopaTuBHOe COCTOSIHUE
v paspaboTaHbl MEPOMPUSITUS MO VX YIYYLLIEHUHO

KnioueBblie cnoBa: MockoBckas 06nacTs, OCyLUEHHbIEe 3eMIT, COCTOAHUE, yny4LleHne,

Bsepenne

Ilo ycnhoBusiM mpMPOAHOTO YBAASKHEHWMSI
MockoBckasti 06AaCTh OTHOCUTCSI K IOKHO-
Tae>KHOV 30He M3OLITOYHOTO YBAAKHEHMS,
B KOTOpOM 3ddeKTUBHOE MCIOAB3OBaAHME
3eMenb CeNbCKOXO3SIVICTBEHHOTO Ha3HAaYeHMsI
OomnpeAensieTCsl KOMIIAEKCOM MepOTIPUSITUI
[0 OCYIIEHUIO TMepeyBAa’KHEeHHDLIX M 3ab0no-
YeHHBIX 3eMenb. MHOrmMu mccrepoBaTensiMu
ycranoBnreHo [1—4], 4To B ryMUAHOV 30HE C
M3OBITOYHBIM YBAQSKHEHMEM AAST YAYUIIEHUST
BOAHOT'O PEXMMa MOYB HEOOXOAMMO OCYIIEeCT-
BASITb CTPOUTENBCTBO OCYIIUTEABHBIX CUCTEM.
OpHako Bompochbl 3D GEKTUBHOCTM PaAbOTLI
MeAVMODAaTUBHBIX CUCTEM Ha OCYyIIaeMbIX
3eMASIX ¥ MEPONPUSITUM IO MX YAYYIIEHUIO
B mpepenax MOCKOBCKOVT 0O6nacTM M3ydYeHbI
HEAOCTATOYHO MOAHO. 3 CBsI3U ¢ 3TUM OCHOB-
HOW yenblo paboThl SIBASIETCSI aHAAM3 MEAUO-
PAaTUBHOTO COCTOSIHMSI OCYII€HHBIX 3eMenb U
pa3paboTKa KOMIAEKCAa MEPOIPUSITUI [0 UX
YAYYIIEHUIO.
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OCyLUMTENbHbIE CUCTEMbI, OTKPbITbIE KaHalbl, APpeHaX.

METOAI)I M MaTepuanbl MCCAEeNOBAHMSI

ANsT OlJeHKM MeAMOPATUBHOIO COCTOSTHMSI
OCYIIIEHHBIX 3eMeNb OBbIAM MPOBEAEHDbI IKCIIEAV-
UMOHHBbIE 06CAEAOBAHMST OCYIINMTENBHDBIX CUCTEM
U TIOAeBble OOCNeAOBAHMSI HAa HEKOTOPBIX Me-
AMIOPUPYEMBIX 3€MASIX C OTKPBITOM M 3aKPbITOM
AP€HaskHOV cucteMoVi. B ocHOBY peryampoBaHuMst
BOAHOT'O peXXyuMa ITOAOKeHa HOpMa OCYIIeHMsI.
Kak m3BecTHO, 3KONOrMYecKast M IKOHOMMYE-
ckast 3GdEKTUBHOCTD OCYIIUTENBHBIX MEAMO-
pauurt obecrieuMBaeTCs yAydYIIeHMEM CBOWCTB
U TIAOAODOAMSI TIOYB, U IPEKAe BCETO BOAHO-
BO3AVIIHOTO PeXMMA.

Pe3y7\bTaTbI MCC]\eAOBaHI/IIjI " nux 06CY)I(ACHI/I€

B nacrosimee Bpemsi 6oaee 20% 3e-
MeAb CEeAbCKOXO3SIVICTBEHHOrO Ha3HavYeHUsl B
MockoBckoyt obnactu u3-3a repeyBrasKHEeHMS
M TIOATOINAEHUS] HYXXAAKTCS B OCYIIUTEND-
HbIX Menmopaunumsix. HO IIocChre A HMM AAdHHDBIM B
MocKkOBCKOJT 06AaCTU OCYIIIEeHHbIE CENBCKOXO-
3SIICTBEHHDIE YTOAbsI 3aHumaT 252,6 Toic. ra,
4yTo cocrasasieT 14,2% Bcex 3eMeAb CEAbCKOXO-
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3sIICTBEHHOTO Ha3HaveHusl. [lo poaHHBIM Menno-
PaTUMBHOTO KajpacTpa, o0mjast MpOTSIKEHHOCTH
oCymuTenbHOVt ceTu cocrtaBasier 119,5 Toic.
KM, Ha KOTOpOW ycTaHOBAeHO 69,8 Tbic. mIT.
IMAPOTEXHUYECKMX COOpyskeHMi. IlocTpoeHbr
OCYIIUTENBHDIE CUCTEMBI KAK OTKPDLITOrO, TAK U
3aKkppITOro Thna. Kakaast n3 aTux KOHCTPYKIJMIA
MMeeT KaK AOCTOMHCTBA, TAK M HEAOCTATKU.

HepocTaTkom ocymmTenbHOM CUCTEMBI TIEP-
BOW KOHCTPYKIJUM SIBASIETCST HU3KMUI KO3bIUIIN-
€HT 3€MeNbHOI'0 VMCIOAL30BAHMSI, TAK KAK YaCTh
OCylIaeMoi TAOIAAM 3aHsITA M0 KaHAAAMMU.
Kpome ToOro, OTKpBITbIE KaHANBI 3ATPYAHSIOT
repeABVKEHME CENbCKOXO03SIICTBEHHOM TEXHUKN
M aBTOTPAHCIIOPTA ¥ SIBASIFOTCST PACCAAHUKAMM
copHSIKOB 1 6onesHert. [lonoxxurenbHbiMm MO-
MEHTOM SIBASIETCSI BO3MOXKHOCTh UX VICITONB30-
BaHMSI AASI OTBOAA MTOBEPXHOCTHBIX BOA IyTEM
ycTpoycTBa GOPO3A, I'PsIA M TPOGUAMPOBAHMSI
[MOBEPXHOCTH.

BTopast KOHCTPYKIJUSI OCYIIMTEABHON CHUCTe-
MBI, 10 CPABHEHMIO C TIEPBOW, He obecrieynBaeT
CBOEBDEMEHHDBIIT OTBOA IMOBEPXHOCTHDLIX BOA Ha
TSIKEABIX 110 IPAHYAOMETPUYECKOMY COCTABY
[MOYBaxX B MMEPMOA BECEHHErO CHETOTASIHUSI U
BBIMTAAEHUST OOUNABHBIX OCAAKOB.

Ha 6GonpmmMHCTBE OCYHIMTENBHBIX CUCTEM
MockoBcKkoM 06AaCTY TTOCTPOEH TOPU3OHTAND-
HBIV 3aKPBITBIN ADEHAK, IPEUMYIIeCTBEHHO 13
TOHYAPHBIX UAM MTAACTMacCOBbIX TPY6. Hanbonn-
Iee pacrpocTPaHeHye MOAYYUA TPAHIIETHBIN
CUCTEMATUYECKNUIT APEHAX C PACCTOSIHUSIMU
mexay ApeHamu ot 10 po 30 M B 3aBuUCHMO-
CTU OT PMABTPAIIMOHHONM CITOCOOHOCTHU TMOYB U
rpyHTOB. Hapsiay ¢ TpaHieiHbiM ApeHaskeM AAsT
MOBbLIIeHNsT (P PEKTUBHOCTY CTPOUTEALCTBA U
CHVDKEHMS 3aTPAT UCTIOAL3YEeTCST y3KOTPAHIIIen-
HBIV ADEHAaK C IIMPUHOM TPAHIIEN OKONO 25 CM.
OHn obecrneunBaeT HeOOXOAMMOE TTOHMKEHME
YPOBHSI TOYBEHHO-IPYHTOBBIX BOA U TPEOYEMYIO
BA@XKHOCTD MMOYBBI. OAHAKO AO HACTOSIIIErO Bpe-
MeHVM KOHCTPYKIUM OeCTPAHIIETHOTO APeHaXXa
He AOBeAeHDbI AO COoBepIIeHCTBa. Peske ncrnonb-
3yeTcsl GecTpaHIIEeNHbIVT ApeHak. B nmocaepHme
TOABI HA AOCTATOYHO BOAOTIPOHMUIJAEMbBIX TTOYBAX
(6onee 0,03—0,05 m/cyT.) npu ocyueHuu se-
MeAb TIPUMEHSIeTCsT OeCTpaHIIeNHbIN ADeHaX,
KOTOPDIV He HAPYIIAeT T'YMYCOBbBIV CAOW TOYBbI
U 9KOAOTUYECKOE COCTOSTHIE TTPUPOAHOV CPEADI
M 1py 0OOCHOBAHHBIX MTapaMeTpPax MOXKeT obe-
CIIEYNTD OTITUMANBHBIM BOAHDIV PESKUM MTOYBDI.
K coskanenuio, mpuMeHeHMe ITOrO BUAA Ape-
Ha>ka Ha CAabOOBOAOTIPOHMIJAEMDBIX OeCCTPYyK-
TYPHBIX TSDKENBIX MOYBAX HE AAET YKeNaeMOoro

apdexra.
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Ha ceHOKOCHDBIX YyrOAbSIX HEPEAKO TTPUMEHSI-
eTcst ocylleHye OTKPbIThIMK KaHanamu. OpHaAKO
OHM HY>XAAIOTCSI B HAAAEKAIIEM YXOA€E U CUCTe-
MaTu4YecKoMm peMoHTe. Ha MyuHepanbHbIX 3eMAsIX
[P OCYNIEHUY MAXOTHBIX 3€MeNb OCYIIUTEND-
HbI€ CUCTEMbBI OTKPBLITOI'O TUIMA MCHOAL3YIOTCSI
TOABKO B COYETAHUM C ArpOMeAVOPATUBHBIMU
MEepOIPUSITUSIMIU, YTO TTO3BOASIET YBEAMYUTD PAC-
CTOSIHMST MEXKAY KaHAaNaMU Y CHU3UTb CTOMMOCTD
UX CTPOUTEALCTBA.

Hanbonbiltee KOAMYECTBO OCyIIaeMbIX 3e-
MeNb PACIIONOKEHO B CEBEPHO-3AMAAHON 4aCTU
MockoBckon o6aactu. B 10KHBIX (PU3UKO-
reorpadmnyecKknxX paroHax MPOBOAUTCSI OCYIIIe-
HIe TNAaBHBIM 0OPA30M 3eMeNb, PACITONOSKEHHDIX
B norimax pek Mocksol 1 Oxu. B pApyrux ¢pusmko-
reorpadmnyueCcKnX paroHaxX MPUMEHSIETCS ABYX-
CTOPOHHEE PEryAMpOBaHME BOAHO-BO3AYIITHOIO
pesxkuMa TMoYB. 3AeCh HAPSIAY C OCyIIeHMeM 3e-
Menb OCYIIECTBASIETCS OPOIIEHNE AOSKAEBAHUEM.
B cesepHont wactu MockoBckoy obaactu, rae
B OCHOBHOM COCPEAOTOYEHDI OCyIllaeMble IMOM-
meHHbDIe 3eMAU peK CecTpbl, SIxpombl u /\yOHBI,
B 3aCYIIAVBBIF AeTHUM [TEPUOA TTPOBOAUTCSI AO-
MMONHUTEADHOE YBAAYKHEHVE AOKAEBAHMEM.

B nenaom B MockoBckom o6aacT orMedaeT-
Csl HEYAOBNETBOPUTEALHOE MEAMOPATUBHOE CO-
cTostHMe OOADIIENT TAOIAAM OCYIIEHHBIX 3€MeAD,
YTO CO3AAET HEOAATOMPUSITHYIO AKONOTUYECKYIO
CUTYalUIO HA ITUX 3EMASIX M MPUNETAIONNX K
HUM TeppuTopusiM. CBbIllle TONOBUHBI OOIIIEN
MNOIAAM MEAVMOPUPYEMDBIX 3€Menb HY>KAAETCSI
B TOBBINIEHUNM TEXHUYECKOTO YPOBHSI U IPOBe-
A€HUM PeMOHTHBIX pabor. Bonbime naorgaan
3eMenb HAXOASITCSI B HEYAOBAETBOPUTENBHOM
MeAMopaTUBHOM cocTostHuu. [Ipudem npaktu-
YeCKy Ha 3HAYUTENbHBIX MAOIIAASX OCYIIEHHBIX
3eMenb HaAONIOAAETCSI BBICOKMIT YPOBEHD CTOSTHUSI
MMOYBEHHO-TPYHTOBBIX BOA. Ha 3Tmx cucremax
OTMEYaITCsI HEAOMTYCTUMO TMO3AHME CPOKM OT-
BOAA MMOBEPXHOCTHDBIX BOA, YTO CAEDPKUBAET
[POBEeAEHME B ONTUMANbHBIE CDOKM CEABCKOXO-
3SIMCTBEHHDBIX PaboT.

Cornacuo b. C. Macnosy [4], anrst HOp-
MaAbHOTO POCTA M PA3BUTUSI MHOTONETHUX TPAB
00beM BO3AYyXa B MOYBE AONKEH COCTABASITH
15—20% 1monHOM BAAaroeMKOCTH, ANST KOPMOBBIX
KOPHETIAOAOB M OBOIIHBIX KYALTYD — 35—40%
[MONHOV BAAroeMKOCTHU. VICXOAST 13 3TOTO Mono-
SKEHMSI, BAaXKHOCTD MMOYBLI AOAYKHA COCTABASITD
70—80% TIONHOV BAAroeMKOCTU ANSI MHOTOAET-
Hux TpaB u 60—65% IMOAHOV BAArO€MKOCTY AASI
KOPMOBBIX KOPHEIMAOAOB M OBOIIHBIX KYNABTYP.
O4eBMAHO, BOAHBINT PEKUM OYAET CKAAABIBATHCST
Hanbonee OAATOTIPUSITHBIM OOPA30M TIPU OTTpeAe-
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AEHHBIX TAYOMHAX I'PYHTOBBIX BOA. DTU INYOUHBI
SIBASTFOTCST « HODMOV OCYIIEHVSI.

JANST KaSKAOM KYABTYPBI MMEET MECTO OITH-
MaabHAsl TAYyOMHA I'PDYHTOBBLIX BOA MAM HOpMA
ocyuieHus, obecreynBaonas MakCUManbHYIO
YPOKANHOCTD CEAbCKOXO3SIICTBEHHBIX KYABTYP.
Hopmbl ocyireHusl peKOMEHAYIOTCSI pernaMeH-
tamu CHwulII 2.06.03-85. B HacTosimee Bpemst
B MoCKOBCKOVI obOaacTu M3 OOIIer IAOIIaAM
OCYIIEHHDBIX CEAbCKOXO3SIMCTBEHHBIX YTOAUMI
(252,6 TbIc. Ta) XOpollee MEAMOPATUBHOE CO-
CTOSIHME OTMeYaeTCsl BCero Ammuib Ha 75,6 ToIC.
ra (29,9%), yaoBrerBopurenbHoe — Ha 99,9
Toic. Ta (39,6% ), HEYAOBAETBOPUTENLHOE —
Ha 77,1 Teic. ra (30,5% ). IIpu aTOoM U3 0O1IEN
MAOMmaAM ocymeHHbIX 3emenb (250,6 Toic. ra
) TO mpuYMHE HEMUCIPABHOCTU OCYIIUTENBHON
CeTy He MCIOAL3YEeTCSI B CEAbCKOM XO3SIICTBE
37,5 Toic. ra, uan 14,9%.

HeypoBneTBOprTEnbHOE COCTOSIHME OCYIIIEH-
HDBIX CEALCKOXO3SIICTBEHHBIX YTOAMIT B OCHOBHOM
CBSI3aHO C HEAOITYCTMMOW INyOMHOV 3aneraHust
IPYHTOBBIX BOA M MX TOATIOPA, HEAOMYCTUMDI-
MM CPOKaMM OTBOAA MOBEPXHOCTHDBIX BOA U
BPEMEHHBIM BAMSIHMEM HEAOITYCTUMOIO YDPOBHSI
IPYHTOBBIX BOA ¥ OTBOAA MTOBEPXHOCTHBIX BOA.
IThomjapb oCyIeHHBIX 3€MeAb C HEAOTTYCTUMBIM
YPOBHEM TPYHTOBBIX BOA cocTasasieT 27,5 Toic.
ra, ¢ HEAOMYCTUMBIM CPOKOM OTBOAA IMOBEPX-

HOCTHBIX BOA — 26,1 TbIc. ra, ¢ OAHOBpEeMeH-
HBIM BO3AeVICTBMEM 3TUX (aktopoB — 23,5
TBIC. T'a.

Hopmbl ocymieHnst 3aBuCSIT OT THUIIA TTOYB,
BUAA CENbCKOXO3SIVICTBEHHBIX KYABTYD U Te€O-
rpadnYecKoro MOAOXeHUs] MeCTHOCTHU. Be-
reTanyoHHDbIN MePUOA 0 HOPMaM OCYIIEHMSI
AENSIT Ha MOAMEPMOADL: TIPEAITOCEBHOM (HAYan0
06paboTKM TOYB), MOCEBHOM, IEPBBIN MECSII]
Beretagun. IIpearioceBHbIE HOPMBI OCYIIEHMSI
koneoarorcst ot 30—40 (MuHepanbHbIE ITOYBBI)
A0 50—60 cm (HMBMHHBIE TOPHSTHUKY BLICOKOM
crerteau pasnoyxenus ). B [JenTpanbHOM parone
Poccun HopMma ocyuieHust B HaYane BereTanuu
coctaBasier 60—70 cm anst Tpas, 70—80 cm aAnst
3epHOBBIX U 80—90 cM ANST OCHOBHBIX OBOIIJHBIX
KyAbTYP; B KoHIle Beretaiuu — 70—90, 80—90
n 100—120 cm cooTBeTcTBeHHO. BO Bcex cay-
Yasix MaKkCMManbHble 3HAYEHUSI COOTBETCTBYIOT
TOPGSITHBIM MOYBAM HU3MHHBLIX 60a0T. CpepHne
3a BereTaui HOPMbI OCYIIEHUS] AASI MMANTHU
coctaBasiior 90 cm (mecuyanast mousa), 70 cm
(BepxoBoit TopdpstHuk), 120 cMm (HMB3MHHBI
TOPODSIHUK ); AAsT ayra (BepxoBoe 60ONOTO) —
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45—175 cm, pnst capoB — 1—1,5 M, Anst macto6umg
— 10—30 cm.

Coraacuo @epepanbHOM 1JeAEBOY TPOrPAMME
«PasBurtne menmopaimm 3eMenb CeAbCKOXO3SI-
cTBeHHOro HaszHadeHust Poccuy wva 2014—2020
ropbi» (PLIIT « Mennopanmsi» ), mpeAyCMOTPEHO
yBeAMYeHMe MAOIAAM MEAMOPUPYEMBIX 3€MeEND,
MOBBINIEHNE UX MTPOAYKIJMOHHOTO TMOTeHIMana,
yBenm4yeHue MPOM3BOACTBA OCHOBHBIX BUAOB
MPOAYKIIMM PACTEHMEBOACTBA, a TAKKe obecre-
yeHMe OecriepeOOVTHOTO MPOMNycKka MaBOAKOBBIX
BOA Ha 00beKTaxX MEAMOPATUBHOIO Ha3HAYEHVISI.
B uncne npropuTeTHBIX 3aAa4 110 MEAMOPAIU
3emenp MOCKOBCKOVT 0OnMaCTU MPEAYCMOTPEHO
MMPOBeAEHME PEMOHTHO-BOCCTAHOBUTENDHDBIX
paboT Ha CyIIeCTBYIOIIUX CUCTEMAX, CO3AAHME
MEeAMOPATUBHBIX CUCTEM HOBOTO MOKOAEHUS
u moBbinieHne 3GGEKTUBHOCTU AEVICTBUS
rMpApoMenopaTuBHbIX cucteM. Ha ocyrraembix
3eMASIX HEOOXOAMMO YAYYIIUTDH IKCIAYATAIIO
MENMOPATUBHDBIX COOPYSKEHM, ITPEAYCMOTPETD
0OOCHOBAHHbIE TTAPAMETPDI OCYIINMTENLHON CETH,
o0ecrieYynTh MOHMKEHME YPOBHSI MOYBEHHO-
IPYHTOBBIX BOA B COOTBETCTBUM C 3aAaHHOM
HOPMOW ocyuieHust pu 3bHEKTUBHOM VCITOND-
30BaHMM 3€MeNb MOA BbICOKO3(h(EKTUBHDbIE
CEeNbCKOXO3SIICTBEHHBbIE KYABTYpPbI, Hambonee
OGAArONPUSITHBIE U IPUCITOCOONEHHDIE K AAHHBIM
MIPUPOAHBIM YCNOBUSIM.

Brisopn!

B ntenom B MocKkoBCKOM 06AaCcTM OCYIIM-
TeAbHbIE CUCTEMDBI HA 3eMASIX, Ha KOTOPDIX
BO3AENBIBAIOTCSI CEALCKOXO3SIICTBEHHDbIE YTO-
AbsI, C TAYOMHOV TDYHTOBBLIX BOA MeHee 0,5 M
sanumaror 27,5 Toic. ra (10,9%), or 0,5 po
0,75m — 50,7 tpic. ra (20,1%), or 0,75 po 1,5
M — 85,5 teic. ra (33,6% ), rayoxe 1,0 m —
89,4 toic. ra (35,4% ). Ilnomaam ocyuieHHBIX
3eMenb, KOTOPble HYKAAIOTCSI B BOCCTAHOBAE-
HUY OCYUIUTEABHBIX CUCTEM C OAHOBDEMEHHBIM
yAyUYIIeHMeM UX MEAMOPATUBHOTO COCTOSTHMS,
coctaBasiioT 34,5 Tohic. ra, Ha maomaan 48,3
TBIC. Ta TpeOyeTCsI MPOBeAeHME KYALTYDPTEX-
HUYECKUX MepOTPUSITUM, a Ha mnaomaamn 54,0
TBIC. Ta HEOOXOAMMO TIPOBEAEHVIE XUMUYECKUX
menvopanuit (u3BectkoBanue ). [Toatomy c 1e-
ABIO TIOBLIIEHVST 3 DEKTUBHOCTHU CYIIECTBYIO-
IMUX OCYUIMTEABHBIX CUCTEM HEOOXOAMMO B
IepBOOYEPEAHOM TTOPSIAKE TPOBECTU PEMOHTHO-
BOCCTAaHOBUTEAbHbIE U KYNBTYPTEXHUYECKME
paboThl M B IIEAOM YAYYIIUTH MEAVMOPATUBHOE
COCTOSTHME OCYUIEHHBIX 3€MeNb.
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THE ESTIMATION OF THE RECLAMATIVE CONDITION
OF THE MOSCOW REGION AGRICULTURAL LANDS

Scientific and technological progress is oriented toward the creation of technically advanced reclamation systems
with full consideration of the use of resources: land, water, finance, logistics, energy, labor and environmental.
The Moscow region belongs to the humid zone, though the highly productive usage of the agricultural crops
is possible only in the drained zones. Under these conditions the efficiency of usage of resources increases
in two or three times in comparison to bogharic lands. Nevertheless, huge areas of the drainage systems
in the Moscow region are in unsatisfactory condition. The high level of underground water and unacceptably
late surface water drainage are observed over the whole area of the drained lands. The analysis of both open
drainage system as well as closed drainage system is presented in this paper. The closed earthenware
and plastic pipe drainage, which needs an improvement, has got the preferential expansion over considerable
areas. To evaluate the performance of reclamation condition of drained lands there were used two main criteria:
drainage norm and discharge allowable time. Drainage norm — it is time variable depth of groundwater,
which provides a high yield of cultivated crops. \When water table at a depth equal to the rate of drying,
ensures optimal soil moisture by capillary recharge. The measures on improvement of drainage system'’s efficiency
and implementation of technical works are elaborated. Herein the materials on reclamative condition
of the drained lands in Moscow region are stated. To justify the method of drying and design features
it is appropriate to consider the natural regime of water level occurrence. Their reclamative condition
is presented and measures on their improvement are elaborated.

Key words: Moscow region, drained lands, condition, improvement, drainage systems, open channel, drainage.

JIABOPATOPUS XMMUYECKOIO AHAJIU3A MATEPUAJIOB

UK-DYPLE-CMEKTPOMETP VARIAN SCIMITAR 2000 NIR (1000)

HasHaueHue: cnektpodoToMeTpUHECKUIA AHANNU3S, CBSI3AHHbIM
c onpepeneHnem NOAIMHHOCTH M KONIMYECTBEHHOTO COAEPXAHMS
ONTUYECKM AKTUBHbIX BELLECTB B MATEPHMANAX,
MULEBLIX NPOAYKTAX, NPOAOBOJSIbCTBEHHOM Cbipbe, KOPMAX AN XXKMBOTHbIX.

DA

Jla6oparopus cTaHAAPTM3AUMM M CEPTUPUKALMM B MMLLEBOM MPOMBILLIEHHOCTH
B cocTase LleHTpa MHCTPYMeHTAbHBIX METOA0B M MHHOBALMOHHBIX TEXHONOMMM aHANM3a BeLuecTs u matepuanos PYIH,
117198, Mocksa, yn. Muknyxo-Maknas, 8/2, arpapHsisi pakynsret PYOH.
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PesynbTartbl Bo3genbiBaHNs cou Npu NCcnoJsib30BaHUN
MUKpPO6UVOIOrnYecKnx npenapaTtos U CTUMYJISITOPOB pPocCTa
B apuaHbIX ycnosusix AcTtpaxaHckoi obnactu

VAK 631.816.352

B. M. 3BonuHckwmit’ (o.c.—x.H.), A. H. BongapeHko®,

A. ®. TymaHsaH? (0.c.—X.H.)

"Mpukacnwicku HVIVI apyaHoro 3emnepenvs,
2Poccuickui yHmBepcuTeT ApyX6bl HAPOAOoB,
bondarenko—a.n@mail.ru

lNo4BEHHOE NIoAoPOAVE M ero PaLMoHaIbHOE UCMO0Ib30BaHNE B CEbCKOX035MCTBEHHOM MPOVN3BOACTBE
BO MHOOM OMNpPenensieTcss UHTEHCUBHOCTbLIO M HanpaB/ieHHOCTbI0 MUKPOBUOIOr4ECKUX NpPoLiecCcosB.

B HacTosiLee BpeMsi MoYBbI UCTIbITbIBAKOT BO3AENCTBUE CaMbIX Ppa3HO06Pa3HbIX aHTPOMNOreHHbIX (hakTopos,
CBSA3aHHbIX KaK C CerlbCKOX03SNCTBEHHbIM, TaKk W C MPOMbILLIIEHHbIM POM3BOACTBOM. B pe3ynbTate cHuxaetcs
6uonoruyeckasl akTMBHOCTb M04YBbI. [1py 3TOM 04€Hb BaXXKHO U3Y4UTb MPUEMBI, UCMO0SIb30BaHNE KOTOPbIX MOriIO0 6bi
CHU3UTb HEraTUBHbIE MOCIEACTBUS TaKoW [AEeATENbLHOCTY. /Icronb3yemble BbICOKUE 03kl MUHEPATbHbIX Y06 peHUi
XapaKkTepu3yrTCs BOCAEACTBUM NEPECHILLEHHOCTLI0 M0YB U YBEINYEHUEM COAEPXAHWS TSXKElbIX METasIoB.
[MoaTomy 1 BO3HMKIa HEOBXOAMMOCTL NOMCKa 3ghtheKTUBHbLIX arporpruemMoB (LUTaMMOB], KOTOPbIe 0Ka3bIBay bbi
MOMOXUTENLHOE BAVNSIHWE Ha COCTOSIHWE arpoLeH0308B 1 NpoayKumo npovssoacTaa. Cosi B ycrnoBusix AcTpaxaHcKom
0671acTv 3aHMMAaET 3HaYNTENLHOE MOSI0XKEHWEe cpean 3epHo6060BbIX KynbTyp. O[HAKOo NorogHeIe YCrioBusi permoHa
1 HECOBEPLLEHCTBO TEXHOOMV BO3AENbIBaHVIS HE NMO3BOJIAIOT B HACTOSILLEE BPEMSsi Haubonee rnosiHo
peanv30BaTh ee 61oIorn4ecke BO3MOXHOCTY 1 CAENAaTk Pou3BoACTBO 6oree peHTaberbHbIM.
LanbHeniee coBepLLIeHCTBOBaHWE TEXHOOM BO3AEbIBAHWS COM TECHO CBSI3aHO C XMMM3aumemn
cenbcKoro xo3savictaa. [1pon3BoACTBO U MCMONb30BaHWE HOBbLIX MPenapaToB 61OM0rM4eCKoro MpPoMCXOXAEHS
OTKPbIBaIOT HOBbIE BO3MOXHOCTY BAVISIHUS Ha MPOAYKLMOHHbIA MPOLIECC N3y4aeMOoro pacTeHus.

B naHHow cTaTee npuBoamTcs 6oree geTanbHbIi aHanu3 ncecnegoBaHui, nposegeHHsIx B [Npukacrimvickom HYIV
apupHoro semnegenvsa B 2014—2015 rr. B pe3ynbTate npoBe[eHVst MHOM0NeTHUX MCCIe[oBaHui 6binm
BblflenieHbl NepcrekTUBHbIE BAPUaHTbI CPeay BHEKOPHEBLIX 06paboToK CTUMYIATOPaMM pocTa v NpesarnoceBHom
VHOKYNSLWM pasnnyHbIMU MUKPOBMOIorn4eckMm rnpenapatamu. Takxe asTopamu npuBe[eHb! OCHOBHbIE
pe3yrnbTaThl, MOMyYeHHbIE NPy U3YyYeHUY COAEePXXaHNs a30Ta B pasnuyHble (hasbl pasBUTUS N3yHaeMblX PACTEHWIA:
MoIHOTa OTTOKa a30Ta U3 BEreTaTyBHbIX OPraHoB B 3epPHO, @ TAKXe pacyeT a30THOIr0 MHAEKCA B 3aBUCUMOCTY
OT UCMOIb30BaHVsi MUKPOBMONMOrn4eckux npenaparos.

KnioueBble cnosa: Mrkpobronoruyeckre npenaparsl, CTUMYNATOPbI POCTa, MHOKYNALMA CEMSH,
BHEKOPHEBbIE 06paboTku, NPOAYKTMBHOCTbL, CyMMapHOe BofonoTpebneHve, koaggurumeHT BogonoTpebneHuns,
YPOXanHOCTb, cofepxaHve 6enka, a30THbIA MHAEKC, NONHOTa 0TToKa a3oTa.

Bsepenne

AHanm3 Hay4YHBIX NyOAMKANUIT CBUAETEND-
CTBYET O TOM, YTO B [TOCAEAHME ABA-TPU AECSITU-
NeTHsI MTHTePpeC K 6MONOrMYecKoN a3oTduKcaymmn
3HaYMTENBHO BO3POC. JTO CBSI3AHO HE TONBKO C
OIpeAEensIIolley POABIO ATOTO Ipoljecca B a3oT-
HOM GanaHce 61ocdepbl, HO M C BO3MOXXHOCTDLIO
cokpameHust 00beMOB NIPMMEHEHNST MUHEePanb-
HOT'O a30Ta B TEXHONOTMSIX BbIpAIIMBAHMUS I1O-
NeBBIX KyABTYP B CBeT€ COBPEMEHHBIX TeHAEHIJMI
6yronorM3anMM 3eMAeAeNUsT ITPY OAHOBPEMEHHOM
CHVM>KEHUM HEepreTHMYecKMx 3aTpaT Ha IPOM3-
BOACTBO MPOAYKIMM pacTeHneBoAcTBa [1—6].

XOopo1110 M3BecTHA MHOKYASIINSI CeMsTH daco-
AV M COM PU3OTOPGUHOM Ha OCHOBE CENEeKIJMOH-
HBIX IITAMMOB KAYyOeHbKOBBIX OakTepui [7—9].
Ero npumeneHye 1o3BonsieT CynjecTBeHHO MTOBbI-
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CUTDH CUMOMOTUYECKYIO a30T(HUKCAUIO, CHU3UTD
AO3bl MMHEDPANAbHBIX YAOODEHUM M YAENIeBUTD
MPOU3BOACTBO cemsiH 2, 10, 11].

KonnuecTBo pabort, CBSI3aHHBIX C U3YYEHMEM
VCITIOAB30BaHMST HA 60HOBBIX ADYTUX MUKPOOIO-
NOTMYECKUX TTPerapaToB M CTUMYASITOPOB POCTa,
He3HAYMTeNbHO. /\aHHAsI TeMa aKTyanbHa, Tak
KaKk HarpaBAeHa Ha MOVICK HOBBIX BO3MOYKHOCTEN
akonoruzanumu 3emaepenust [12]. IHoaromy u
BO3HMKAA HEOOXOAMMOCTHL moucka 3¢bdeKTuB-
HBIX arporpyeMoB, OKa3bIBAIOIINX MTOAOKNUTEND-
HOe BAMSIHME Ha COCTOSIHME arpoljeHO30B U I10-
NAydaeMoOV MPOAYKIMM TTpou3BoAcTBa 2, 13].

BriepBrie B ycnoBusix AcTpaxaHCKOV 00-
NacTU MPOBEAEHBI MCCAEAOBAHMSI 110 M3YYEHUIO
3D PEKTUBHOCTHU TPEATTIOCEBHOV MHOKYASIIUN
ceMstH cou Boarorpaaka 1 pa3zaMuHbIMM MUKPO-
611ONOTMYEeCKUMU MTperapaTaMu.
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Ienv uccnedosarus — maydeHME BAUSTHUS
Pa3AMYHBIX CTUMYASITOPOB POCTA M MUKPOOMONO-
MMYECKMX MPernapaToB Ha MPOAYKTUBHOCTL COU
B YCAOBUSIX CBETAO-KAINITAHOBBIX COAOHIJOBBIX
nouB CesepHoro I[Tpuxacmst.

3adauu uccnedosarust:

1) ompepennts AeyicTBUME MUKPOOMOAOTIM-
YeCKUX MPernapaToB M CTUMYASITOPOB POCTA
Ha OCHOBHbIE TOKAa3aTeAr POCTaA U PA3ZBUTUSI
M3y4aeMO KYNbTYPbI;

2) ompepennTbh CyMMapHOe BOAOIMOTpeOne-
HMe 1 KO3GOUIIMEHT BOAOTIOTPeONEHMST B 3aBU-
CMMOCTU OT MPUMEHEHUS] CTUMYASITOPOB POCTA
M MUKPOOMOAOTUYECKUX TPENapaToB;

3) M3y4YuTh BAUSIHME TPEANTOCEBHOM MHO-
KYASIIUM CEMSIH MUKPOOMONOTMYECKUMU TIpe-
nmapatamMy accouMaTMBHOM a30TdUKCAINUUNA,
BHEKOPHEBBIX 00PaBOTOK CTUMYASITOPAMU POCTA
Ha XO3SIICTBEHHO I[JeHHbIe TPU3HAKY U YPOXKan-
HOCTb M3y4d€MO KYAbTYPbI;

4) ornpepenuTh a30THDBINT UHAEKC, COAEPIKa-
HMe Genka M PeyTUAM3AINIO a30Ta.

Hayunas HOo6u3HaG: BriepBble B YCAOBUSIX
ceBepa ACTpPaxaHCKOI 0OAACTU OMPeAENsIeTCs
3(pHEeKTUBHOCTL BHEKOPHEBBIX MOAKOPMOK
crumynstopamu pocrta (Meradon, [Iraura-
don, AurHorymat) 3epHOOOOOBOM KYALTYPbI
cou copra Boarorpapka 1 B pasauvnbie ¢asp
pasBuTuUsl pacteHunt (BeTBAeHMe, OYTOHM3A-
1Msl, IJBETEHME ), & TAKIKE IMPEATTOCEBHON MHO-
KYASIIIUU PA3AMYHBIMY MUKPOOMOAOTMYECKUMU
rnpernaparaMmu B OPOIIAE€MbIX YCAOBUSIX — AASI
OpraHM3auM MONHOIJEHHOIO0 MWHEPAaAbHOTO
UTAHUSI.

MeTopuKa IPOBEAEHMST MCCAEAOBAHMUI

1. AHanM3 KAMMaTUYECKUX YCAOBMI OBIA
IMPOBEAEH COrAAaCHO AAHHBIM JepHOSIpCKOW Me-
TEOCTAHI[UN.

2. @eHOAOTHMYECKVE HAONIOAEHUSI TTPOBO-
AMAMICh Ha HECME>XHbIX MOBTOpPHOCTsIX. Hacry-
naeHust (a3 OMpeAensiAv BU3YyanbHO: HAYANO
daspl — Korpa B Hee Bcrynano He menee 10%
pacrtenuit, monHas ¢pasza — He MeHee 75% pac-
TEeHU.

3. Onpepenenne BAaXKHOCTH ITOYBbBI TTIPOBO-
AVINOCB 10 OCHOBHBIM (ha3aM PasBUTHUsI PACTEHNUI
Ha 3aKperneHHbIX naomaakax. OOpasiibl MOYBLI
otoupanm n3 carost 0,7 m yepes kaxkavie 10 cm B
TPeXKPaTHOW MOBTOPHOCTU. BAa>KHOCTH MOYBDI
onpepensiavt (B % ) 1O OTHOLIEHMIO K aOCOAIOTHO
CYyXOW IOYB€ TEPMOCTATHO-BECOBBIM METOAOM
(FOCT 27548—97) c nocaepyiOmuM mepe-
CYETOM B MM MPOAYKTMBHOWM BAAr¥u MOCAOVHO B
MeTPOBOM CAO€ ITOYBBI.
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4. OnpepeneHye CTPYKTYPBI yPOXKasT TPOBO-
AVINOCD TI0 001Tert metopnke (9, 14].

5. Vposkay ceMsiH yYUTDBIBAACST OMonormye-
CKMM METOAOM C TTOCAEAVIONIMM TePeCYeTOM Ha
14 % -uy1o BaaxkHocts 1 100 % -HyI0 9MCTOTY.

6. Marematuyeckast o6paboTka AaHHBIX
ObIna TPOBeAeHA M0 OOIIENPUHSITON METOAMKE
[14].

7. Copep>kaHue obOmiero asora B PacTH-
TEABHBIX 00pa3iax OMPEAENSIAOCh M0 METOAY
Kvenbpansi.

8. CopepskaHne Genka BBICYMTBIBANOCH
YMHOYKEHMEM COAepIKaHust obmero azora (B % )
Ha KoaddunmeHT 6,25.

9. Anst pacdyeTa BeAMYMHDBI OTTOKA MCIIOAD-
30Banach ¢popmyaa, npeanroskenHast F. McNeal
et al. (1971).

10. ITo a30THOMY MHAEKCY OIPEAENSIAACD
CITOCOOHOCTD TEeHOTUIA K «IepPeKaYMBaAHMIO»
a30Ta B 3ePHO, TO €CThb B €ro OMONOTUMYECKOM
norpedaeHnn. \aHHBIN MOKA3aTEAD PACCUYMUTHIBA-
eTcst 1o popmyae, npepnroskenHon . A. Knuma-
meBckuM [ 15]. ddPerTMBHOCTD MCITOAB30BAHMST
asoTa, MoTPedASIEMOro PACTEHUSIMU B TeYeHMe
BereTanumu AAsT OOpAa30BAHMUSI M HAAMBA CEMSTH
(a30THBIT YOOPOYHBLINT MHAEKC), XapaKTepu3y-
eT CrOoCOOHOCTh K MCIIONB30BAHUIO a30Ta, YTO
[MO3BOASIET B AANbHEVIIEM MMPOTHO3MPOBATH

YPOSKAMHOCTb.
O6vexkm uccnedodanuss — copt cou Boaro-
rpapka 1 — mnpepHasHayeH K MCIIONb30BAHUIO

ANSI TIOAYYEHMST 3ePHA Y KOPDMOBOW MacCChl. 3epHO
IIPUTOAHO ANSI MHAYCTPUAABHOM TepepaboTKu
C 1JeNBIO TIOAYYEHWS] MUIEBOVI COEBOW OCHOBBI.
PexomeHpyeTcst Anst BospenbiBanust B HuokHe-
BOAXKCKOM PeroHe B HEOPOLIAEMOM 3€MAEAENUN
YE€PHO3EMHBIX [T0YB 1 B YCAOBUSIX OPOLIEHMS —
BO BCEX IMOYBEHHO-KAMMATUYECKMX 30HAX ITOrO
pernona. CopT OTHOCUTCSI K CpPeAHepaHHer
rpyrire co3peBanust (CM. PUCYHOK ).

Marepyuan nccnepoBanmst

B pamkax mccaepoBaHusT OBINO M3YYEHO
BAMSTHME HA PACTEHMSI COU HECKOABKUX CHIUMY-
namopos pocma, AaHHBIE O KOTOPBIX IPMBEAEHBI
HIVKeE.

1. IInantadon — wupeanbHOe ypOOpeHMe
(N20P20K20 + mMukpoaneMeHTbl B XeAaTHON
dopMe) ANST AMCTOBOM MOAKOPMKMU IIMPOKOTO
crekTpa KyabTyp. YapobpeHue obrapaeT oOT-
AVMYHOWM PacTBOPUMOCTBIO M BHOCUTCSI 4Yepe3
OIPBICKMBATENN C NOOBIMU TUIAMU HOPCYHOK.
ITopax0AUT ANST BHEKODHEBOYI TOAKOPMKM B Teye-
HYe NPaKTUYeCKN BCEro MePMOAA BbIPAIIMBAHMSI,
AOTIONHSIET KOPHEBYIO MMIOAKOPMKY U CITOCOOCTBY-
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Copt cou Bonrorpapaka 1

eT pa3BUTUIO PACTEHMIT BO BpeMsl HeOAAronpu-
SITHBIX TTIOTOAHBIX YCAOBMIM (3aMOPO3KH, 3aCyXa,
uaanmek Baaru u Ap.) CrierpmanbHO AMSI TTOBBI-
meHust 3pPeKTUBHOCTM B COCTAB IIpenapara
BXOAUT MPUNUTIATEND.

2. Meradon — >XMAKUI aHTUCTPECCOBBIN
6MOCTUMYASITOD HOBOTO ITOKOAEHWMSI, NPOU3-
BEAEHHDIVI M3 PACTUTENBHBIX aMUHOKMUCAOT C
CoAepsKaHyeM IPOrOPMOHANbHDBIX COEAVHEHUA,
€ro KOMITOHEHTDI [TOAYYEeHBI MyTeM 3H3MMHOTO
IMAPOAM3A M3 BLICOKOTIPOTENHOBBIX PACTUTEND-
HbIX cybcTpaToB. Meradon MOXKeT MCIONB30-
BaTbCSI CO BCEMM TECTULUAAMM, CTUMYAUDPYSI
oOMeH BenjecTB, OH IO3BOASIET KYALTYDHOMY
pPacTeHUIO AerKko IMPeoAOAeBATh I'epPOUIMAHDBIN
cTpecc, B TO BpeMsI KaK COPHbIe PACTEeHMsI CTa-
HOBSITCSI OONee BOCIIPUMMUYUBLIMU K AEVICTBUIO
repounuaa. Ilpu coBmenjeHMn ¢ AMCTOBBIMU
IMOAKOPMKAMM YCUAMBAET AeVICTBYE YAOODpeHMIT
(Ilnantadon), urpass poab TPaHCIIOPTHOTO
areHra.

3. AurHorymat — BbICOKO3(h(dEKTUBHOE U
TexHOAOrMYHOe (6e3b6annacTHoe) T'yMMHOBOE
yAOOpeHVe C MMKPDOIAEMEHTAMM B XeNaTHOW
¢dopmMe co cBOVICTBAMM CTUMYASITOPA pOCTa U
aHTucTpeccanTa. /\urHorymar obnrapaeT Imu-
POKMM CITeKTPOM AeVICTBMsSI Ha pacTteHusl. Ero

Ne3 2015 Teopernueckue u npuknagubie npoénembi AMK

CBOVICTBA IPOSIBASIIOTCSI HA BCEX OCHOBHBIX
CeNbCKOXO3SIICTBEHHBIX KYABTYPaX.

Muxpobuonozuueckue npenaparmul, MCIIONDL-
3yeMble ANST TIPEATTIOCEBHOV MHOKYASIIIUM CEMSTH
cou: 6346, 6406, 6456, 626a.

B ombiTe M3yvannch ABa BapuaHTa CTUMY-
NASIUM POCTA M PA3BUTHUSI PACTEHUIT COM COPTA
Boarorpaaka 1. B opHOM cnayuae repep moceBom
ceMeHa M3y4yaeMoV KyAbTYPbI ObIAM 06paboTaHbI
Pa3AMYHBIMU MUKPOOMOAOTMYECKUMU TTpernapa-
TaMu ¢ HOpMOY pacxopa npenaparos 600 r/ra,
B ADYrOM — B pasauyHble dha3bl pa3BUTHUST paC-
TEHU MPOBOAMAMCH BHEKODHEBble 00pabOTKMU
CTUMYASITOPAMM POCTA.

Bapuant Meradon + Ilnantadon: [Iranra-
doa (10:50:10), pacxop npenapata — 25r/10
n Boabl. [Ipu kom6mHamu ¢ [Taanradonom pac-
xop Meradona cocrasasa 0,5 a/ra. Pabouas
SKMAKOCTDL 6akoBoyt cmecut — 250 a/ra.

Bapunat AursHorymart: pacxop mnpernapara
— 100 r/ra. Pacxop pa6ouen sxkuakoct — 300
n/ra.

Cxema 3axnadxu onvima. Pazmemrenue
AENSTHOK — CHUCTeMATUYeCcKoe B TPEXKPATHOM
nosTopHocTH [13]. O6muiast nmaomaas moa ornbl-
tom — 150 m2. [Inromaab OAHOV YYETHOM AEASIH-
xu — 45 m?. IInhomaps mop Bapuantom — 6,42
M2, IAOIIaAb OAHOV TTOBTOpHOCTH — 2,14 M2,

Pe3y.7\I’TaTI)I HUcCcaepnoOBaHMSI

3a nepuop Beretanuu cou B 2014 r. 6pino
npoBeaeHO 18 BereTalMOHHBIX TTOAMBOB HOPMOVA
150 m3/ra. OpocurenbHast HOpMa TMPU ITOM
coctasuna 2700 m3/ra, cymMapHOe BOAOIIOTPE-
onenme — 3310,0 m%/ra (mabn. 1).

Cpean m3ydaeMbIX BApMAHTOB IO IPEAIO-
CEBHOWM MHOKYASIIUM CEMSIH MUKPOOMONOTIYe-
CKMMM TIperniapaTamy M AMCTOBBIM oOpaboTkam
CTUMYASITOPAM¥M POCTa Ha KYAbTYpe COU cOpTa

Ta6n. 1. OcHoBHbIe NOKa3aTenu
BogonoTpe6neHus 3epHo6060BbIX KYNbTYP,
NMpukacnuicknin HUN apupHoro 3emnepenus, 2014 r.

3Havenne
IToxasarenn .
MM | mM%/ra %

Ocapku 3a mepruop BCXOABI — 32 320 10
y6opka, MM
IToanBHast Bopa, MM 270 2700 82
IIpoaykTMBHBIV 3amac BAaru 82 - -
B Havyane Beretayuu, MM
ITpoayxkTMBHBII 3amac BAaru 53 — -
B KOHIJe BereTanuu, MM
Baara, ncrionb3oBaHHasT 13 110- 29 290 8
YBBI 3a MIEPUOA BereTanum, MM
CymmapHoe Boporniotpebaenne, | 331 3310 100
m®/ra
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Ta6n. 2. KoachuumeHt BogonoTpebneHums cou,
NMpukacnuinckunit HUWU apupHoro 3emnepenus, 2014 .

Ta6n. 4. KoaddmuymeHt Bogonotpebnenus cou,
Mpukacnuitcknit HUU apupHoro 3emnepenus, 2015 r.

VposkanHocTb, Kosppunent VYposkanHoCTb, Koappummer
BapwuanTt BOAOTIOTPeONEHMST, Bapwuant BOAOTIOTPebONEHMST,
T/ra 3 T/Ta H
m®/T M/
B1 (xoHTpOAD) 1,90 1733 B1 (kouTpoab) 2,08 1576
B2 (wramm 6346) 2,15 1540 B2 (wramm 6346) 2,52 1301
B3 (wrramm 64006) 2,20 1505 B3 (mwrramm 6406) 2,75 1192
B4 (mramm 6456) 2,15 1540 B4 (wramm 6456) 3,07 1068
B5 (umrramm 626a) 2,10 1576 B5 (mrramm 626a) 2,43 1350
B6 (Meragon + 2,55 1298 B6 (Meragon + 3,22 1018
IThanradon) TIranradon)
B7 (Aurnorymar) 2,40 1380 B7 (Aurnorymar) 2,63 1246
Bonarorpaaka 1 o koagduimeHTy BOAOTIOTPED- mraMmMoB 6346, 6406 n 626a — mnokazarenu

AeHMsT Aydmmmy oxkaszaauch B3 (mramm 6406;
1505 m®/1) u B6 (Meradon + Ilnantadon;
1298 m3/T1), obecreynBInMe CynieCTBEHHbIE OT-
NMUYSI OT TTOKA3aTens Ha KOHTPOABHOM BapuaHTe
(1733 m3/1) (mabn. 2).

B aApyrux cayuasix npu npMMeHeHUM pas-
AMYHBIX MUKPOOMOAOTMYECKUX TPENapaToB —
mraMmmMoB 63460, 6456 n 626a — mnokasarenu
Ko3bGUIMeHTa BOAOTIOTPEONEHMST TTPEBBIIIIANN
B3 (wramm 6400) B cpepnem Ha 35—71 m3/T.

3a nepuop Beretanuu 3epHOOOOOBDBIX
kyapTyp B 2015 r. 6nin0 mpoBepeHo 15 Bere-
TaLMOHHBIX TTOAMBOB HopMoyt 150 m®/ra. Opo-
cUTenbHAsT HOpMa TNpU 3TOM cocTtaBuaa 2250
M3/ra, cymMapHoe BoAornoTpebnrenne — 3278
m®/ra (mabn. 3).

I[To koadpdunmenty BoponorpebreHUST B
2015 r. ayuymmmmu okaszanuch B4 (mramm 6456;
1068 m3/1) u B6 (Meradon + ITranrapon; 1018
m3/T), obecrieunBIe CYIIECTBEHHBIE OTAVNYINSI
OT MoKa3zaTenst Ha KOHTponbHOM Bapuanre (1576
m3/1) (mabn. 4).

B aApyrux cayuasix npu npMMeHeHUM pas-
AMYHBIX MUKPOOMONOTUYECKUX TPErnapaToB —

Ta6n. 3. OCHOBHbIE NOKa3aTenu
BofonoTpe6neHns 3epHo6060BbIX KYNIbTYP,
Npukacnuinckun HUWN apupHoro semnepenns, 2015 r.

I 3HavyeHue
okasaTeau

MM | M%/ra %
Ocaaxn 3a meprop BCXOABI — 80,8 808 24,65

ybopka, MM

ITonusHast Bopa, MM 225,0 | 2250 | 68,63

ITpoaykTHBHBIN 3amac BAaru 65,7 — —
B Hayane Beretayum, MM
IIpoaykTHMBHDBIT 3amac Braru 43,0 — —

B KOHIJe Bereraymm, MM

Bhaara, ucrionszoBannas us no- | 22,0 220,0 6,71
YBBI 3a II€PMOA BereTanum, MM

CymmapHoe BoporioTpebaenne, | 327,8 | 3278 100
M/ra
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K03dPuIeHTa BOAOIOTPEONEHMST TTPEBBIIIAAN
Bapuant B4 (mramm 6456) B cpeaHeM Ha
124—282 m3/.

Taxkum o6pa3oMm, MOAYYEHHBIE B OIIBITAX
AaHHbIe 00 dNeMeHTaX CTPYKTYPDI YPOsKasl COU
copta Boarorpaaka 1 B 2014 r. BbIssBUAM Ay9IIIMeE
BapMaHThl CPEAV MUKPOOMONOTMYECKUX IIpe-
maparoB — mrammbl 6406 (B3) n 6456 (B4)
— ¥ cpeayt cTUMYAsITOpoB pocta — Meradon +
IThantagpon (B6) — kax 1o KoAm4ecTBy 3epeH 1
Macce 3epeH C OAHOTO PACTeHMsI, TaK M 110 Macce
1000 ceMsIH M, COOTBETCTBEHHO, YPOKAMHOCTU
(mabn. 5).

IIpn ananmse cHOMOBBIX 06PaA3ljOB Ha Ba-
PMaHTaX IO MPEAITOCEBHOV MHOKYASIJVM CEMSTH
Pa3NMYHBIMM MUKPOOMOAOTMYECKMMY TIpernapa-
TaMy BBICOTA pacTeHmyt Bapeuposana ot 30 po
30,2 cm, konmvecTBO BeTBelt — OT 3,45 po 4 T,
KOAMYECTBO CEMSIH Ha OAHOM pacTeHMM — OT
128,4 po 156,2 mt., Mmacca ceMsIH B CpeAHEM
cocraBuaa 4,3 r Ha OAHO pacTeHMe.

ITo macce 1000 cemstH TpenMyIIeCTBO MMeEN
B3 (mramm 6406) — 156,3 r. I1o yposkarnHocTu
Hanbonee MepCreKTUBHLIMM Obian B2 (mramm
6346) n B4 (mramm 6456) ¢ OAMHAaKOBBLIM
nokasatenem 2,15 1/ra, a taxxke B3 (mramMm
6406) — 2,20 1/ra.

ITo BoicoTe pactenms (31 cm), BbICcOTE AO
1-ro crpyuka (9,24 cM), KOAMYECTBY BeTBEM
(4,0 mr.), konmvectBy ctpydkoB (63,12 mrr.),
konmdectBy cemstH (144,03 r), macce ceMsiH
(5,1 r) Ha opHO pacrenme B6 mmen B m3ydeHun
MPEeUMYIIECTBO repep Apyrum Bapuantom (B7).
Heob6xoanmo orMetnThb, yTo macca 1000 cemstH
Oblna MTPAaKTUYECKM OAMHAKOBOV M B CpPeAHEM
coctaBunaa 163,0 r, yposkarHOCTDL BapbupoBana
He3HaunTeabHO: OT 2,40 po 2,55 1/ra. Ommnobka
onpita — 0,038.

IIpu ananmse cHonoBbIx 06pa3nos B 2015 1.
Ha BapMaHTaxX C ITPEANIOCEBHOM WMHOKYASIIIMEN
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Ta6n. 5. InemMeHTbI CTPYKTYpPbI Ypo3Kasa cou copta Bosarorpaaka 1 B 3aBUCUMOCTU OT BapuMaHTOB u3yyeHus, 2014 r.
BricoTa Ha oano pacrenne Macca P
Bricora olro | K K K M 1000 Vposkait- | I[Ipubaska
BapwuanTt pacTteHmusI, A onre- OMIECTBO onnt- acca HOCTDb, |K KOHTPO-
oM CTpYyHKa, CTBf) BeT- | CTPYYKOB, 4ecTBO ceMsiH, | CeMsIH, T/Ta Afo, T/Ta
M BeN, IIT. ILIT. CeMsIH, IIT. r r
B1 (xoHTpOND) 27,40 7,60 2,20 45,25 109,25 3,8 143,6 1,90 -
B2(wramm 6346) 30,60 9,40 3,40 52,20 124,60 43 152,1 2,15 0,25
B3 (urramm 64006) 30,00 8,50 3,45 51,20 128,40 4.4 156,2 2,20 0,30
B4 (urramm 6456) 30,20 8,20 4,00 60,40 156,20 43 153,3 2,15 0,25
B5 (mrramm 626a) 30,18 9,00 2,30 56,60 120,40 42 152,0 2,10 0,20
B6 (Meradon+ 31,00 9,24 4,00 63,12 144,03 5,1 164,0 2,55 0,65
TInanradon)
B7 (Avrnorymar) 28,60 8,20 3,40 53,60 118,75 48 162,4 2,40 0,50
HCP 05 (abc.) 0,11

CeMsIH COY PA3AMYHBIMY MUKPOOMOAOTMYECKMMU
rperaparamy BbICOTa PACTEHUIT BADbUPOBANA OT
26,8 po 38,6 cm, koamndecTBO BeTBelt — oOT 2,6
A0 3,85 1IT., KOAMYECTBO CEMSIH HAa OAHO pac-
Tenre — ot 116,68 po 137,2 mrt. Macca cemsiH
Ha OAHO pAacTeHMe B CPEAHEM [0 BapUAHTAM
M3y4eHusl, TAe TMPUMEHSINACH [TPEATIOCEBHASI
MHOKYASIIIVST CEMSTH MMKPOOVMOAOTMYECKMMU TTpe-
napatamu, coctaBuna 4,16 r, a Ha BapuaHTax C
BHEKOPHEBBIMM 00pabOTKAMM CTUMYASITOPAMU
pocra — 4,6 T HA OAHO pacTeHMe.

Cpear BAPMAHTOB, TA€ IPUMEHSIAMICh MUKPO-
6ronornveckye npenapatol o macce 1000 cemsiH
MpeuMyIIeCTBO MMenr BapuaHTel B3 (mramm
6406) — 166,1 r, a taxyke B4 (mrramm 6456)
— 167,2 r. IIpoBepeHHDIVT aHAAM3 MTOAYYEHHDBIX
AQHHDBIX CBMAETENBCTBYET O MONOXKMUTENbHON
PO KaK TMPEANIOCEBHOM MHOKYASIIIUM CeMSsH,
Tak ¥ BHEKOPHEBOW 0OPabOTKM POCTOCTUMY-
avpytonpimu nipeniapartamu. [lo yposkarHocT
HamnboNee MePCIIeEKTUBHBIMMU oKkaszaauch B3 (2,75
T/Ta, 9To Ha 0,67 T/ra BbBIIIE KOHTPOALHOTO
Bapuanrta) u B4 (3,07 1/ra, yro Ha 0,99 T/ra
BbIllle KOHTPOABHOTO Bapuanta) (mabn. 6).

IIpn aHanuse pe3ynbTaTOB OCHOBHBIX 3A€-
MEHTOB CTPYKTYDPBI yPOXKasl MO BapMaHTAM C

MCIIOAB30BaHMEM CTUMYASITOPOB POCTa Hanbonee
MMPOAYKTUBHBIM ObIn mpu3HaH B6 (BapmaHT ¢
VCTIONB30BaHVEM CTUMYAUPYIONIEro YAOOPEeHUST
IIranTtadon B KoMmnekce ¢ aHTUCTPECCOBBIM
ctumyasitopom Meradon).

VposkartHOCTh Ha BapMaHTax, TAe IpUMe-
HSIAMICb CTUMYASITODBI POCTA, BapbupoBana OT
2,63 (ma 0,55 T/ra 6Goablie MO CPAaBHEHMUIO C
KOHTPOABHBIM BapuanTom) pAo 3,22 1/ra (Ha
1,14 1/1a GoabIlIe IO CPABHEHMIO C KOHTPOAbLHBIM
BapuanToM ). Ommbka onbira — 0,05.

CpaBHMBASI KOAMYECTBO COAEP KAHUS
azoTa B IOAHYIO CIIEAOCTb B BereTaTMBHO
M PENpPOAYKTUBHOM 4YaCTsSIX PacCTEHUN COU
Boaropaaxa 1, crepyeT oTMeTUTDH, 4TO TIpHU
VHOKYASIIIUY MUKPOOMONOTHMYECKMMM TIpera-
patamu 6406 1 6456 paHHBIM MTOKa3aTenb OBIA
MaKCUMAaNbHBIM BO BCeX M3YYEHHDBIX BAPMAHTAaX
(mabn. 7).

MHTeHCHMBHOE pa3BUTHE PACTEHMSI BBI3bIBA-
eT clykenune copepxkanmst NO, B ero Berera-
TuBHOM yactu. CnhepyeT Tak>ke OTMETUTD, YTO B
daze BeTBNEHMST COAePSKaHYEe a30Ta OBINO OOND-
e, yeM B pazax 06pa30BaHMs INOAOB MONOYHOM
Y IONHOVI CIENOCTU. DTO OOBSICHSIETCST TEM, YTO
B 6onee mo3zpHue Gasbl Pa3zBUTHUSI COM COPTA

Ta6n. 6. InemMeHTbI CTPYKTYpPbI YpoXKasa cou copta Bonrorpagka 1 B 3aBMCMMOCTM OT BapUaHTOB usyyeHus, 2015 r.
H
BricoTa Bl;lcl?:s 4 OATIO pacTenyie Macca | Yposkait- | [Ipubaska
Bapunant pacre- A Kone- Kone- Koan- Macca 1000 HOCTb, | K KOHTPO-
HYISI, CM CTpyHKa, CTBf) BET- | CTBO CTPYY-| 4Y€CTBO | CEMSH, | coyap T/ra Ao, T/ra
M Bey1, IIT. KOB, IIT. |CeMsIH, IIT. r
B1 (kouTpOAD) 26,8 8,2 2,60 46,4 104,04 40 140,7 2,08 -
B2 (mrramm 6346) 31,0 9,8 3,60 46,4 125,80 4,0 158,0 2,52 0,44
B3 (mrramm 6400) 33,0 10,0 2,80 52,2 127,76 43 166,1 2,75 0,67
B4 (urramm 6456) 38,6 7,8 3,60 55,2 136,40 4,5 167,2 3,07 0,99
B5 (wramm 626a) 30,2 8,8 3,00 54,4 121,60 40 151,3 2,43 0,35
B6 (Meragon + 37,0 10,6 3,85 52,0 137,20 4,7 173,1 3,22 1,14
TIranradon)
B7 (A\urnorymar) 34,8 9,4 3,60 53,8 116,68 4,5 171,2 2,63 0,55
HCP 05 (a6c.) 0,16
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Ta6n. 7. Bnuanne MuKpo6MonoruyecKnx npenapaToB Ha HaKoneHue a3oTa B obuyeit 6uomacce cou copta Bonrorpagka 1

ITokaszarenn KouTponn 626a 6346 6406 6456
ITonnora orroka NO, B 3epHO, % 60,0 61,0 60,0 62,5 61,4
AszotHb1 MHAEKC, Mr/100 pacr. 0,39 0,40 0,39 0,40 0,40
Copepskanme denxa, % 30,19 33,81 31,00 31,72 31,63

Boarorpaaka 1 azorcopepskaigye cOeAMHEHMS
repeMenjaloTCsl U3 BEereTaTMBHBIX OPraHOB B
MPOAYKTHUBHBIE.

CopepskaHime Genka Ha M3y4aeMOV CBETNO-
KalITaHOBOJ TOYBE 0 BAPUAHTAM MCCAEAOBA-
Hust BapeypoBano ot 30,19 po 33,81 %. AzoTHbIN
mnHpexc cocrasun 0,39—0,4 mr/100 pacr.

Brisopn!

Cpean m3ydaeMbIX BAPMAHTOB IO IPEAIO-
CEBHOM MHOKYASIIUM CEMSIH MUKPOOMONOTMYe-
CKMMM TIperapaTamMy UM AMCTOBBIM oO6paboTkam
CTUMYASITOPAaMM POCTa Ha coe copta Bonrorpaa-
ka 1 mo xoapduneHTy BOAOTIOTPEONEHUST B
2014 r. ayummmimu okasanuch B3 (mrramm 6406;
1505 m3/1) u B6 (Meradon + ITranrapon; 1298
M%/T) 1O CpaBHEHUIO C KOHTPOABHBIM BapyuaH-
tom (1733 m3/1). Ha Bapuanrax, rae taxske
MIPUMEHSIAUCDH Pa3AMYHble MUKPOOMONOTUYECKIIE
npernapaTthbl (1mrrammer 6346, 6456 n 626a), moka-
3aTenn KoddduimeHTa BOAOTIOTPeONEHMS Tpe-
Boimraau BapuanTt B3 (mramm 6406) B cpepHeM
Ha 35—71 m3/T.

ITonyuyennnte B 2014 r. paHHBIEe 006 3ne-
MeHTaxX CTPYKTYpbl ypoykasi com copta Bon-
rorpaaka 1 BLISIBUAM AYUIlMie BAPDUAHTBI CPEAU
MUKPOOMOAOTMYECKUX MTPENapaToB — IITAMMBI
6406 (B3) m 6456 (B4) — u cCTUMYASITOPOB
pocta — Meradon + Ilnantadpon (B6) — kax

[0 KOAMYECTBY 3€PeH M MacCe 3ePeH C OAHOrO
pactenus, Tak u mo macce 1000 cemsiH 1, cooT-
BETCTBEHHO, YPOSKAMHOCTM.

B ycroBusix mpeAnioceBHOM MHOKYASIIMN
CeMsIH MUKDPOOMONOTMYECKUMHU TTpernapaTaMmmu
M AMCTOBBIX 00PaBOTOK CTUMYASITOPAMM POCTA
pactenmyt con copra Boarorpaaka 1 B 2015 r.
110 K03 PUIMEHTY BOAOTIOTPEONEHNST Ay UMM
okasanuch B4 (mwramm 6456; 1068 m3/1) 1 B6
(Meragdon + Ilnantadon; 1018 m3/T), B TO
BpeMsI KaK Hd KOHTPOABHOM BapMaHTe 3TOT MO-
KazaTteab coctaBuna 1576 m3/.

ITonyyennsie B 2015 r. paHHDBIe 006 3ne-
MeHTaxX CTPYKTYPbl yposkasi cou copra Bon-
rorpapka 1 BBISIBUAM AydIllie BAPUAHTBI CPEAU
MUKPOOMOAOTMYIECKUX MTPENapaToB — MITAMMDI
64006 (B3) n 6456 (B4) — wm crumyasiTopoB
pocra —Meradon + Ilnranradon (B6) — kax
[0 KOAMYECTBY 3€PeH M Macce 3ePeH C OAHOTO
pactenust, Tak u o macce 1000 cemsiH 1, cooT-
BETCTBEHHO, YPOXKaMHOCTM.

IIpn ananmnze xonmvectsa copepkanust NO,
B BEreTaTMBHOM M PENMPOAYKTUBHOWM YaCTSIX
pactennit cou Boaropaaka 1 B dase moaHo
CIIENOCTH B CPEAHEM 3a TOABI M3YYeHMSI CAeAYeT
OTMETUTDb, YTO MPU MHOKYASIIUM MUKPOOMONO-
rudeckumu nipenapartamyu 6406 1 6456 paHHBIV
rokasaTenb ObIA MAKCMMANALHDBIM 10 CPABHEHUIO
C KOHTPOABHBIM BaAPUAHTOM.
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RESULTS OF SOYBEAN CULTIVATION WITH APPLICATION
OF MICROBIOLOGICAL AGENTS AND GROWTH REGULATORS
UNDER THE ARID CONDITIONS OF THE ASTRAKHAN REGION

Soil fertility and its rational use in agricultural production are mostly determined by the intensity and direction
of microbiological processes. Currently, the soil are exposed to a variety of anthropogenic factors related
to both the agricultural and industrial production, accompanied by a decrease in the biological activity
of the sail. It is highly important to study techniques, that would reduce the negative consequences
of such activities. High doses of mineral fertilizers lead to such consequences as overfed soil with increasing
concentration of heavy metals. Therefore, it has become necessary to find effective agricultural methods (strains)
without any detoxification and having positive impact on the agrotcenozes and production obtained.
Soya has a significant position among the legumes in Astrakhan region. However, weather conditions
in the region and inadequate cultivation technologies do not allow at the moment to realize to the full extent
its biological capacity and make production more profitable. Further improvement of the technologies
of soybean cultivation is closely connected with the chemicals used in agriculture. Production and usage
of new biological agents provide new possibilities to influence the production process of the mentioned plant.
This article presents a detailed analysis of the research in the Near—Caspian Scientific Research Institute
of Arid Agriculture for the period 2014—2015 years. As a result of long—term research there were identified
the best options of foliar treatment and presowing inoculation with various microbiological agents.
Also, the authors present the main results of the nitrogen content during different phases of plant development,
the fullness of the outflow of nitrogen from vegetative organs to grain, as well as the calculation
of the nitrogen index, depending on the use of microbiological agents.

Key words: microbiological agents, growth factors, seed inoculation, foliar treatment, productivity,
total water consumption, water consumption rate, yield, protein content, nitrogen index, complete nitrogen outflow.
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3ALUMNTA PACTEHUIA

Ucnonb3oBaHne 6uonecTuyngos
A KOHTPOJIA YUCJIEHHOCTU N1I040BOA MYXU
Bactrocera invadens Ha nnaHTayusx

nanavin copra CaHpain3 Cono

VAK 632.772

Badwyna ApHonbg Mamatu, E. H. NMakuna, Paxman Mp Wachmk

Poccwiickuin yimBepcuteT apyxx6bi HAPO[OB,
e—pakina@yandex.ru

CoBpemeHHOoe pon3BOACTBO IKOTOrMHYECKU YACTON MPORYKLUMY AenaeT HeobXoaMbIM MOVCK 3(hheKTUBHbIX
buvonorn4eckux cpeacTB 3aLymnTel pacteHu. OgHuM n3 Hanboree onacHbIX BpeauTenevi Ha nanavie B KeHum
ABnseTcs nnogosas Myxa Bactrocera invadens, criocobHasi mo4YTY MOAHOCTBLIO YHUYTOXAETb YPoXai.
Bactrocera invadens rio mopghonorum o4eHb cxogHa ¢ B. Dorsalis v kak camocTosTensHbivt Bug B KeHun
bbina BbigeneHa B 2003 r.; LUMPOKO pacrpocTpaHeHa B cTpaHax L{eHTpansHov Aghpyvikv, 0gHaKo YYCeHHOCTb
Bactrocera invadens ocobeHHo Benvka B cTpaHax A3uaTckoro pervioHa, KOTopbI CHATAETCS MECTOM ee
npovcxoxpaenvisi. Bapocnbie ocobu nnofoBovi Myxu criocobHbl neTats, 04HaKo OCHOBHOVI MyTb PacrpoCcTpaHeHUs
[aHHOro BpeauTens — c nopaxeHHsIMuy rinogamu. [1nogosas myxa criocobHa nopaxats 6onee 150 BupoB nnogoBbIx
PacTeHU 1 OBOLLHbIX KYIbTYP, OAHEKO HanbomnbLLIN 3KOHOMUYECKUI yLepb oHa HEHOCUT aBOKaL0, MaHro v rnanave.
BGonbLuyro HacTb Xn3Hy BpeauTens NpoBOAUT b0 BHYTPY Naoga, imbo B No4BeE; OTKPbIThIV 06pas Xu3Hu
B3pocnasi 0cobb BEAET B TEYEHNE HEMPOJOIKUTENLHOO NEPUOAA, YTO CUIbHO 3aTPYAHSET NpoBeAeHme
3aLUYNTHBIX MEePOMNPUSTA U CTaBUT 3ada4y rnovicka 3ghhekTvBHbIX Mep KOHTpons. CaMKy rninogoBovi Myxu
Bactrocera invadens rniepen AOCTVXEHWEM MOMI0BOY 3PEIOCTY YCUNEHHO MUTAKTCS, MO3TOMY B 3TOT Nepyos
KWN3HEHHOIO UyKa BPeauTens akTyanbHOoV YacTbHo 3aLUUTHBIX MEPONPUSTIN ABASIETCS MUCM0b30BaHNE PasmnyHbIX
MULLEBbIX MPUMAaHOK B COYETaHWU C NECTULMAAMIM KaK XMMUYECKOro, Tak 1 HEXMMWYEeCKOro cocTasa.
XopoLLo 3apekomeHpoBarn cebs [isi KOHTPOISA YCIIEHHOCTY MII0A0BOVI MyXu Ha rnaHTaumsax MaHro B KeHum
npenapat GF—120. 310 no3Bonuno Ham NpeanonoXunTb, YTO OH MOXET 0Ka3aTbCs 3(hheKTUBHBLIM TaKXe 1
ans nanavin. Llens gaHHoro nccnefoBaHns — CPaBHUTENbHOE U3YHEeHUNE BAVSHUSA MALLEBbIX MPUMaHOK
GF-120 (nponssogcteo HOAP] n Masoghepm (nponssoncTso KeHWCKov 3epHOBOV KOMMaHWM) B cO4eTaHnmu
¢ buonectyympaom cnvHocas (npov3soacTeo KeHuckov 3epHoBOVi KOMaHum) n 61MonecTMyMaoM Ha OCHOBE
noy4BoobuTaroLyero rpuba Metarrhizium anisopliae Ha nogaBneHne Y1CIeHHOCTY NA0[0BON Myxu
Bactrocera invadens Ha nnaHTayuwsx nanaviv copta CaHpas Cono.

Bsepenne

B mocnepHee BpeMsT B Mupe pe3KO BO3-
pOC MHTepec K KyAbTYype Tamayy, ocOOeHHO B
CBSI3M C TE€M, YTO ee IAOAbI OOraThbl KanbijueM,
BurammuHamu A n C. CopepskaHne BUTaMUHOB
A n C B OAHOV CpepHeVt Tarare MOKPbIBAET
MMHMMAaNbHYIO HOPMY, HEOOXOAMMYIO B3DOCAOMY
genoseky [1—3]. Kpome toro, Carica papaya
MIPUHAAAEKUT K TPYIIe PACTEHUH, BBIAENSIO-
IJMX NATEKC — CBIPbEe, M3 KOTOPOT'O ITOAYYAIOT
KpayiHe BOCTPeOOBaHHbBIN B (papMaljeBTUIeCKON
[MPOMBIIINEHHOCTH ITPOTEOAUTUIECKUIT (PEPMEHT
ranayH.

MupoBoe MpPOM3BOACTBO MAOAOB Taranimu
ITOCTOSTHHO PAacTeT; B ITIePBYIO O4epeAb OTMeva-
€TCsI 3HAYMTENBHBI POCT ITPOM3BOACTBA Mananm
B bpasuaun. KpynHbIMM npomsBoAUTENSIMU
mamnanu siBastioTcest taxske Mekceuka, Hurepnst,
Muapnst 1 Mapouesust (FAO, 2014 r.).
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KnioueBble cnoBa: nanais, nnofosas myxa, buonectiumapl.

B nocaepHme ropbl pe3ko BO3poC MHTEPeEC K
aToN KynbType 1 B KeHun, rae saknapbIBaroTCst
KOMMepYecKye NAaHTalM ranamnm, OpueHTUpo-
BaHHbIE B OCHOBHOM Ha 3KCIOPT NMAOAOB. IIpn
3TOM B CBeTe 0CO00¥ BOCTPeHGOBAHHOCTM Ha
PbIHKE OPraHMYecKyX MPOAYKTOB MUTAHMS, Ha
HOBBIX MAAHTALUSIX PUMEHSIOTCSI TEXHONOT UM
OPraHMYeCcKOro 3eMAEAEeNUs, YTO MCKNAIYAeT
VCITOAB30BaHMe XUMUKATOB. I1pn aTOM manaist
[Opa>kaeTcst AOBOABHO OONBIINM KOAMYECTBOM
BpeAuUTeneyt M OOAe3HEN, CITOCOOHBIX IMOYTHU
[MOAHOCTBIO YHUUYTOXMUTH yposkan. Oxono de-
TBIDEX BUAOB HACEKOMBIX M KNEIIeN SIBASIIOTCSI
OCHOBHBIMM BPEAUTEASIMM Ha Tanane, XOTs elje
35 BMAOB APYI'MX YA€HMCTOHOTMX MOTYT Iopa-
KaTh AAHHYIO KYABTYDY.

Haunbonee omacHbIMM BpepAMTeNsIMM HA
rnamnaye cuyMTaeTcsi nnoposast myxa Bactrocera
invadens, AMMMHKY KOTOPOV MMTAIOTCST MSIKOTDBIO
[AOAA, YTO MPUBOAUT K IPEXAeBPEMEHHOMY
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3ALNTA PACTEHUA

OmnajpeHMIo TOBPEKAEHHBIX IMAOAOB; OHA OT-
Hocutcst K cemenctBy Tephritidae, xoTopoe
BKAIOYaeT B ceOst 500 popoB 1 okono 4000 BupOB
Hanbonee SIKOHOMMYECKM 3HAYMMBIX HACEKOMBIX
AMst 6onee 4yem 28 ctpaH AGPUKAHCKOTO KOH-
tuHenTa. [Inoposast myxa Bactrocera invadens
OYeHb OLICTPO PACIIPOCTPAHUAACE: BIIEPBbIE OHA
6bina BoisiBAeHa B Boctoynon Adpuke B 2003 r.,
a B HacTosIIlee BpeMsl BCTpedaeTcsl B 33 abpu-
KaHCKMX CTPaHaX M TpexX CTpaHaxX A3MaTCcKoOro
pervona [4—9].

Ilopaskenye pacTeHMyt HaYMHAETCSI C TOT'O
MOMEHTa, KaK CcaMKa MPOKaNbIBAeT KOXYPY
MAOA2 M OTKAAABIBaeT BHYTDDL stija. B To ske
caMoe BpeMsI Ha IOPa>XeHHOM MSIKOTY TINOAA
ITOCENASTIOTCST 6aKTepyM, BhI3BIBAIONNE ITPOLjecC
THMEHMsI, — TaKUM 00pa30M BOKPYT SIMIJEKAAA-
k1 GopMMUpyeTCsT pa3MsirieHHasT OaKTepUSIMU
TKaHb, KOTOPast 0OneryaeT NMTaHMe BBIAYIIASIO-
IMMCST AMIMHKAM. XOABI BHYTPU NAOAA, KOTO-
pble 06Pa3yIoTCs B Ipoljecce MUTaHUST AMIMHOK,
3aCeNsTIOTCSI TaTOTeHHOVT MUKPOGAOPOV, YTO
CITOCOOCTBYET TIpeKAeBPEMEHHOMY MaCCOBOMY
OITaA€HUIO MAOAOB.

JKM3HEHHDBI IIUKA TAOAOBOM MYXU COCTOUT
13 PsIAA CTAAUM, TTIOCAEAOBATENBHO CMEHSTIONIX
OAHA ADYTYIO, I NMIIIb HE3HAYMTEABHBIN OTPE30K
BpPEeMEHM HAaCeKOMOe ITPOBOAMUT B OTKPBLITOM ITPO-
CTPaHCTBe, YTO CUABHO YCAOXKHSIET 3aIMTHBIE
MeponpusiTHsl. Bckope mocae criapyBaHmst caMKa
MIAOAOBOY MYXM IPOKAABIBAET SIIJEKNAAOM KO-
SKYPY TIAOAA UM OTKAAABIBAET sIMIja Ha TAYOUHY
2—5 mM. B 3aBuUCMMOCTM OT TeMIepaTypHbLIX
ycroBun yepe3 3—12 AHeV M3 SIUI] BBIAYTIASIIOT-
cst 6enple amumHKM. Haxopsice BHyTpM Tinoaa,
AVYMHKY ABASKABI AMHSIIOT M AOCTUTAIOT AAMHBI
7—8 mm. K 3TOMYy MOMEHTY MOPaskeHHbIA TINAOA
MMajpaeT Ha 3eMAI0, AMYMHKY BBIXOASIT M3 TIAOAQ,
3apBIBAIOTCSI B 3€MAIO, TAe GOPMUPYIOT ITyTIapUIL.
Ilynapuyu HaxopsITCsT B mo4yBe Ha rayouHe 2—5
CM; X IJBET MOSKET OBITL OeAbIM, KOPMYHEBLIM
VMAM YepHBIM, a pa3mep Koaebnercs ot 4 po 12
MM. PasBuTne nmynapust IpoMcXoAMT B TeyeHMe
10—20 AHeVt B 3aBUCUMOCTM OT YCAOBUM OKPY-
sKaromieyt cpeAbl. V3 mymapusi BBIAYIIASIETCS
B3pOCAast KPbIAATast Myxa, KOTOPAsI BLIXOAUT U3
mouBel. B3pocaast mnopoBast Myxa CTAaHOBUTCS
rmoaoBo3penont yepes 4—10 pAHeN nocne BbIAYTIAe-
HMsI. B 3aBMCMMOCTYM OT YCAOBUI OKPYsKaIoIIeNn
CpeAbl MAOAOBasT Myxa GOPMUPYET HECKOABKO
TIOKONEHU B TOA.

Ocob6eHHOCTY XKM3HEHHOTO IJMKAA IAOAO-
BoVt Myxu Bactrocera invadens peraror kpariHe
3aTPYAHUTENBHBIM IIDUMeEHEHVEe XVUMUYECKUX
IperapaToB AASI KOHTPOASI AAHHOTO BPEAUTENST,
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B CBSI3M C YeM BEAETCST aKTMBHBIN MTOMCK HEXVMM-
yeckux mep 60puosI ¢ HuM [ 5, 10]). Kpome Toro,
ITPOM3BOACTBO OPTraHMYECKOM MHPOAYKIUM, He
AOITycKaronjee MpYUMeHEeHMsI XMMUYeCKMX MHCEeK-
TULMAOB, TaK>Ke TPEAIOAATaeT VICIIONb30BaHMe
611ONOTMYECKUX CPEACTB 3aIIUTHI.

IInopoBast Myxa mpeacTaBAsieT OMACHOCTH
AAst IaopoB manaru [ 1], korpa oHn pocTUTaroT
ITONOBMHBI TTOAOKeHHOTrO pasmepa. Iloaromy
IIpMMeHeHVE OINPBICKMBAHUI IJeaeco0Opa3Ho
HaYMHATDh y>Ke Ha 3TOV CTAaAMM PAa3BUTHUSI pac-
TEeHMSI.

ITockonbky mocne BeIXOoAa M3 MOYBLI CAMKM
MIAOAOBOYVI MYXM ellle He AOCTUTAIOT TOAOBO3pe-
NOCTH, OHM YCMAEHHO IUTAIOTCSI B CPEAHEM B
TedeHye CEMU AHEVI, B pe3yAbTaTe Yero npmuoodpe-
TAIOT CITOCOOHOCTH OTKAAABIBATD siyiija. MiMeHHO
3Ta 0COOEHHOCTD JXM3HEHHOTO JMKAa Bactrocera
invadens penaet HEOOXOAMMBIM ITPOBEAEHME 00-
paboOTOK C MHTEPBAAOM B CEMb AHEWH, BIINOTb AO
OKOHYaTeAbHOTo cHopa yposkasl.

ITopaBneHye 4MCAEHHOCTY TIAOAOBOYI MYXM
Bactrocera invadens npu BeIpanyMBaHmum pasnmd-
HBIX BUAOB CENbCKOXO3SIVICTBEHHOV TTPOAYKIIUA
OCHOBAHO Ha MCITIOAB30BAaHMM PA3AMYHBIX MMIIIe-
BBIX TIPMMAHOK B COYETAHMUM C MHCEKTUIVIAOM,
pyYeM MHCEKTUNVA MOSKET IPEACTABASITb CO-
607 KaKk XMMHUYECKOe COeAVHeHMe, TaKk U Omo-
normvyeckuyt npenapar. [Iumesass npumanka
Ha pPAaCCTOSIHMM MPUBAEKAET B3POCABIX OCODOeN
IIAOAOBOYM MYXMU, KOTODPBIE, MUTASICh CMECHIO
MIPYMMAaHKM Y MHCEKTUIIMAA, TOTMOAIOT, He YCIIeB
OTNOKUTD SINI]A B MAOABI TTANan.

ITopaBastionzee 4ycno NMUIIEBBIX MPUMAaHOK
IIPOM3BOAUTCSI 3aNaAHBIMU KOMMOAHUSIMU, U
crpaHaM AGPUKY TPUXOAUTCS UX MMIIODTUPO-
BaTh, UTO BEAET K CYIJeCTBEHHOMY YAOPOSKaHUIO
KoHeyHOM mpoaykumuu. B Kenmun mcroanszosa-
HYEe TIPUMaHOK AASI OOPBOBLI C TIAOAOBOVM MYXOU
Bactrocera invadens ycriemHo MPakTUKYeTCsI
B OCHOBHOM IIpDM BO3AeAbIBaHMM MaHTro. Ha
rnarnare, KOTopasi AO HeAaBHEro BPEMeHU BbI-
pammBanach AMIIL MeAKUMM depMepamMu ANST
BHYTDEHHEro PBLIHKA, CO B3POCABIMM OCOOSIMU
MAOAOBOM MyX¥M OOPOAUCHL TAaBHBIM OOpa3oM
AOCTYITHBIMY XVMWYECKUMU MHCEKTUIVIAAMHU, U
TOABKO COBPEMEHHOE IPOMU3BOACTBO ITOCTABU-
N0 3aAa4Yy TIOAYYEHMS] IKONOTMYECKM YMCTOM
MIPOAYKIMM C TIpUMMeHeHMeM OMONOTMYeCKUX
CPEeACTB 3alUTDI.

Marepuan 1 METOABI MCCAEAOBAHMUI

B TeueHue Bcero nepmoaa cozpeBaHMsI MAO-
AoB manar copta CaHparn3 Ha ONbITHON TIAaH-
tauun KeHUNMCKOTO yHMBEPCUTETA CENBCKOTO
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XO3SIICTBA U TexHoAorMM uM. /\skomo Kennarra
(JKUAT) mn na ¢dpepmepckux monssx npu Ke-
HUJICKOM arpapHOM Hay4YHO-MCCAEAOBATEALCKOM
nacturyte (KARI) B 2010—2011 rr. Hamyu 6bIn
3aN0YK€EH OITDIT 110 U3YYEHUIO BAMSTHYSI [IUTIIeBbIX
npumanok GF-120 (mpousBoactBo IOAP) n
Maszodpepm (mpomsBopcTBo Kenurickoit sep-
HOBOJ KOMITAHMM) B COYETAHUM C OMOMECTH-
mpoM cnimHocap, (mpomsBoacTBo KeHniickorii
3epHOBOV KOMITAHUM) U OMOIMECTUIIMAOM Ha
OoCHOBe TTIouBoobuTaloero rpuba Metarrhizium
anisopliae (mponsBoacTBO aaboparopum Ke-
HUJICKOTO YHUBEPCUTETA CEALCKOI'O XO3sIMICTBA
u TexHonorum um. JA\skomo Kenmarra) Ha dmc-
NeHHOCTB IAOAOBOM Myxu Bactrocera invadens.
dxkcrepuMeHT NPoBoAUAU ¢ 25 okTsi6pst 2010 .
no 7 ¢espanst 2011 r.

KommionenTsr B coctaBe mpenapata GF-
120:

— caxap;
— KYKYPY3HBIJ IIDOTENH;
— CIMHOCaA — AaKTUMBHBIV KOMITOHEHT,

KOTOPDIN MPEACTaBAsSIET COOOV TMPOAYKT >KU3-
HeAEesITENLHOCTU [MOYBEHHOTO aKTUHOMMUIJETA
Saccharopolyspora spinosa.

Ma3zodepm mnipepcTaBasieT cOOOVT MTPOTEU-
HOBBIM TMAPOAM3AT, KOTOPBIN CAYIKUT MAIEBON
MMPUMaHKOV AASI B3POCABIX OCOOEN TMAOAOBOV
myxu. Ero cmemmBamoT ¢ OGMOMHCEKTUIIMAOM
crmuocap, (B oranmune ot GF-120, kyaa oH yike
BXOAUT KaK aKTUBHBII KOMITOHEHT ).

O6paboTkn HayMHaANU, KOorpa cHOpPMUPO-
BaBIIMECST TIAOADI TTANAMY AOCTUTAAU TTONOBUHDI
CBOEro pasmepa, M MPOBOAUAU Yepe3 Ka>kKAble
cemb AHert. OnpbickuBaau TodyedyHO 1 M% KPOHBI
pactenust (50 ma — Ha opHO pacrenue). Bro-

MeCTUIMA Ha OCHOBe MMOYBOOOMTAIONIEro rpubda
Metarrhizium anisopliae BHOCUMAM OAHODPA30BO
repep o6pa3oBaHMEM TIAOAOB.

AnsT yyeTa YMCNEHHOCTM MNAOAOBOVI MYXU
MCIOAB30BaAM METUA-IBTE€HOA, KOTOPBIN
MMPOU3BOAVTCSI B BUAE CIeUManbHBIX IIna-
ctuH pasmepom 1 x 1 cm. OpHa maacTuHa
roMenjaeTcss B OAHY AOBYIIKY AASI ydeTa U
MeHsIeTCsI yepe3 Ka’kAble ceMb AHel. B kauve-
CTBe NOBYIIKM MCIOAB30BANAVICh NNAACTUKOBDIE
6aHKM C BLIDE3aHHBIMY OTBEPCTUSIMU ANST MYX,
KOTOpble pa3BelIMBAaAMCh HA BBICOTE 2 M M3
pacdeTa OAHA NOByIIKA HA OAHO AepeBo. /\o-
BYIIKM IlepeMenjaAnch B KPDOHE AepeBa depes
Ka’kAble CeMb AHEWV, NP 3TOM e>KeHeAeAbHO
MMOACYMTBIBAAM KOAMYECTBO MOVMAHHBIX MYX.
KonndecTBO 0ocobeyt MNOAOBOV MyXU Ha OAHY
NOBYIIKY B CYTKM OIPEAEASIAOCh IO CAEAYIO-
men dopmyae:

F=F, /N-D,

rae F— konmdecTBO 0co6€r MNOAOBOVT MyXy Ha
OAHY NOBYHIKY B cyTkM; | — obujee koanmyectBo
MOVIMaHHBIX MyX; N — KOAMYECTBO yCTAHOB-
NeHHBIX NOByIIeK; D — KOAMYeCTBO CYTOK, B
TeyeHye KOTOPBIX CTOSIAM AOBYIIKHA.

OmnpIT OBIA 3an0KeH PAaHAOMM3VMPOBAHHO
ONOYHO B 4YeTbIpeX IMOBTOPHOCTSIX. B KaskpoMm
BapuaHTe ob6pabaTeiBaAM MO ISITh PACTEHUI
rnaranm.

IIpenapaTnl pacibIAsIAM € TIOMOIIIBIO PAHIje-
BOTO OIPBICKMBATENST C AUAMETPOM PACITBINEHUST
1—4 mm.

BapwuanTtel o6paboTox:

1. GF-120 (skmpaxkmit mpotenH + OMOUH-
cextuuma crmHocap 0,24 r/a) us pacyera 1 a

16
14

12

10

YucnenHnocts B. invadens, mrt. Ha AOByHIKY

Aara o6paboTkm

BnuaHue 06paboToK Ha YMCNEHHOCTb NNOAOBOI Myxu Bactrocera invadens: @ — GF-120; @ — Ma3ocepm + CnUHOCaR;
0 — KoHTpONb
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Ha 20 A BOABI; MCMIOAB30BanM paboO4YMit pacTBOP
10 a/ra;

2. 750 mn Mazodepma + 250 ma crimHOCapa
Ha 1 ra;

3. GF-120 u3 pacuera 1 A Ha 20 A BOABI
(paboumrt pactBop 10 a/ra) + 6GuomecTuryp
Ha ocHoBe Metarrhizium anisopliae n3 pacyera
1 x 10" xonmamit Ha 1 ra;

4. 750 mn Maszodepma + 250 ma crimHOCapa
Ha 1 ra + 6monectuma Ha ocHoBe Metarrhiz-
ium anisopliae n3 pacyera 1 x 10> koHMAMI Ha
1 ra;

5. Koutpons (6e3 06paboToK).

IloMmyumo ydyeTa YMCAEHHOCTM NAOAOBON
MYXW OMPEeAENSIAY KOAMYECTBO TOBPEKAEHHBIX
noAOB (B %), @ Tak>Ke YMCAEHHOCTb AMYMHOK
Ha 1 xr mhopos nocae 15 o6paboToK.

PesyabTaTsl MccaepoBaHmit

Pesynbpratnl maydenus: abdexTUMBHOCTHU
onpeickuBaumi GF-120 u Mazodepm + crimHo-
cap mnokaspiBaioT, utTo GF-120 oxkasancst 6onee
3 (HEeKTUBHBIM ¥, HAYMHASI C HIECTOrO OIIPbI-
ckuBaHmst (CM. PucyHok ), obecrieunn CHUKeHme
YMCAEHHOCTU MMAaro NAOAOBOYI MyX! MOYTY B ABA
pasa o CpaBHEHMIO C KOHTPOAEM, a K KOHITY 00-
paborox — B 10 pa3. O6paboTrka npenapatammu
Maszodepm + crimHOCa) oKkazanach 4yTh MeHee
addexTrBHOM, yueM obOpaborka GF-120.

Yrto Kacaercsi MOBPEXKAEHHOCTU MNNAOAOB
nanaviy AMYMHKAMU TAOAOBOM MYXU IMOCAE
15 mpoBeAeHHDBIX ONPLICKMBAHMUIT M BHECEHWUSI
6uonecTuMpAa Ha OCHOBe MOYBOOOMTAIOIIE-
ro aktuHomuirera Metarrhizium anisopliae

BnusHue o6paboTtok
Ha NOBpPeXAeHHOCTb N/1I0A0B nanaiu
KonnvecTso KonnvectBo nnum-
MOBPE>XKAEHHBIX | HOK Ha 1 Kr maopos
Bapwuanr
rnnopoB nocae 15 | mocne 15 onpeicku-
ONPBLICKUBAHUA, %6 BaHUMI
GF-120 32+ 1,8 7,0 + 0,45
Maszodepm + 21+ 27 8,1 £1,0
CITMHOCAA
GF-120 + 10+ 1,5 3,1 £ 0,7
Metarrhizium
anisopliae
Maszodpepm + 15+ 1,5 59+ 1,2
crnmHocap +
Metarrhizium
anisopliae
KonTpoan 63,49 + 0,2 20,29 + 0,5

1Mo BapuaHTaM, TOo Haubonee 3GPeKTUBHBIM
okazancs miperrapat GF-120 B coderanum c
OMOTeCTUIIMAOM: TMOBPEXAEHHOCTb TAOAOB
okasanacb MUHMMaAbHOW M coctaBuna 10%
o cpaBHenuio ¢ 63,49 % B KOHTpOAE TP HaU-
MEHbIIIeM KoOAmdyecTBe NAMYMHOK Ha 1 KT TINOAOB
(3,1 no cpasuenuio ¢ 20,29 B xoutpone) (cm.
mabnuyy ).

Brisoabl

Takum ob6pa3zom, TpoBeAeHHbIE HAMU OITBITDI
[MO3BOASIIOT PEKOMEHAOBATDH ITPUMEHEHVE OIPbI-
ckuBaumit npernapatom GF-120 B coueranuu ¢
OAHODPAa30BbIM BHECEHMEM B IOYBY aKTMHOMMUIJE-
ta Metarrhizium anisopliae, 4TO cyljecTBEHHO
CHVKAeT KaK YMCAEHHOCTDb ITAOAOBOV MyXU, TaK
M TIPOLJEHT MMOBPEXKAEHHDIX ITAOAOB.
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APPLICATION OF BIOPESTICIDES FOR FRUIT FLY BACTROCERA INVADENS CONTROL
IN THE FIELDS OF PAPAYA SUNRISE SOLO VARIETY

Modern plant production industry of organic food demand new effective methods of biological pest control.
One of the most invasive pests of papaya in Kenya is fruit fly Bactrocera invadens, which can seriously damage fruit
production. Bactrocera invadens, morphologically very similar to B. dorsalis, since 2003 year was mentioned

in Kenya as a new fruit fly species. Bactrocera invadens was reported spreading rapidly in central Africa,
it is finding in Asia countries and is suspected of Asia origin. Adults can fly, but trade of infested fruits

can mainly spread the pest. The fruit fly has been recorded from more than 150 kinds of fruit and vegetables,
however, avocado, mango and papaya are the most commonly attacked. The fact that the most part of life cycle

fruit fly spends inside the fruit orin the soil and only very short period of time adults are on the surface, makes
it difficult to control the pest and effective means of plant protection are demanded. The main objective is to kill
female fruit flies before they mate when adults feed using baiting technique in combination with either chemical
or nonchemical pesticides. The bait of choice is GF—120 due to its high efficacy as a fruit fly bait on mango trees,

that made it possible to suppose be also effective on papaya. Experiment was conducted to study the influence

of protein tramps combined with biopesticides application for fruit fly control and crop losses estimation.

Key words: papaya, fruit fly, biopesticides.

OCHOBHOE OBOPY OBAHMUE

ABTOMATUYECKASl YCTAHOBKA AJ1 NEPETOHKU U TUTPOBAHUSA VAPODEST 45

HasHaueHue: onpepenerne copepXaHus a3oTd, AMMMAKA U CIMPTA B QSIKOTOJTbHBIX HAMMUTKAX, IETYYMX KMCIOT B BUHE;
nonyueHus apMpHbIX Macen Ans NPUroTOBIEHMS NEKAPCTB U APOMATUHECKMX A06aBOK.

O6nactb NMPUMEHEHMUSA: OYMCTKA BOAHbIX PACTBOPOB Nocne npoeegeHus peGKUMﬁ; ¢M3W49CK06 pasgeneHue seLwecTs,
PAcTBOPUMbIX B BOASHOM nape; ¢M3W49CK06 pasgeneHue neTyymx KMCnoT.

Jlaboparopus oueHkM 3emenb Ans NpoBegeHMs
noneBbIX MCCNegoBaHMi B 061aCTH MCNONb30BAHMS
3emenib M 3eMeNbHOro KagacTpa
B coctase LleHTpa MHCTpyMEHTAnbHBIX METOAOB M MHHOBALMOHHbIX
TeXHONOrMi aHann3a eBewwects U marepuanos PY[H,
117198, Mocksa, yn. Muknyxo-Maknas, 8/2,
arpapHeiii pakynstet PY/H.
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lNMpakTnyeckne acnexktbl pabortbi
C npogyyeHTamMmyn UTaKOHOBOW KUCJOTbI

VAK 547.462.3

M. C. Kortenes, E. A. KoxesHukoBa, E. A. Boukosa, A. B. Bapkos
Poccuickmii rocynapcTBEHHbIV YHUBEPCUTET HEGHTU 1 ra3a umenu V1. M. ['ybkuHa,

guschin.p@mail.ru

MuKpoopraHn3ambi—npoayLeHTLI UITAKOHOBOW KMCOTbI, B NepByro o4epesnb Aspergillus terreus, Ha npoTsxeHun
MHOIMX NIET OCTaOTCS 06LEKTOM aKTUBHbIX 3KCMEPUMEHTalbHbIX MccnenoBaHui. Metoavikv paboTsi ¢ HUMM
[aBHO cTanv pyTUHHOV 1abopaTopHOM NpakTUKoA. TeM He MeHee B X04e UCCNea0BaHvi OTKPbIBaOTCS HOBbIE
MpaKkTU4YeCKNe acnekTbl, KOTOPbIe HE0BXOAVMO YYNTLIBATb MPY MIaHNPOBaHNM, peanvu3aummy v o4eHKe pesynbTaTos
akcnepvmeHTa. B paboTe 6binv nccneqoBaHbl 0COBEHHOCTY KOMNMEKUMOHHbIX LUTammos Aspergillus terreus,
BIVAIHWE [UTTENbHOI0 XPaHEeHWs1 B IMOHNITbHO BbICYLLIEHHOM COCTOSIHUM Ha VX CrIOCOBHOCTb K HAaKOoMIeHuo
WUTaKOHOBOWVI KACIOTbI B KYrbTypanbHON XUAKOCTU. Bbirmy CHATbI KPYBbIE POCTA, KPUBbLIE HAKOMIEHWS LieneBoro
rpoaykTa, n3y4eHa Mopghosiorysi KOEKUMOHHbIX LLITAMMOB C UCIMOTb30BaHVEM OMTUHECKOV MUKPOCKOMNUN
Mpy MOrpy>XeHHOM KyIbTUBYPOBaHM 1 NPy MOBEPXHOCTHOM POCTE Ha MIIOTHbIX NUTaTeNbHbIX cpefax. Takxe
bbina uccrnegosaHa criocobHocTb Aspergillus terreus katabonuanpoBaTe UTAKOHOBYHO KUCOTY MNPy HAPYLLIEH
TexHonoruv chepmeHTauuu. [onyHeHHble AaHHbIE B LIefIoM COBMNafaroT C pe3yrbTaTaMy UCCIE[0BaHWNA APYryX
aBTopOB, 04HaK0 HarnpaseHHoe U3yHeHve AaHHOro aghghekTa 6bi1o npoBeeHo Brepsble. [1o pe3ynsTatam paboTs!
6bI10 YCTAHOBIEHO, YTO MCCE[0BaHHbIE KOMNEKLMOHHbIE LuTaMMbl Aspergillus terreus nocne anntensHoro
XPaHEeHWs1 COXPaHsItoT CIIOCOBHOCTb K CBEPXCUHTE3Y UTAKOHOBOW KUCIIOTbI, X MOpghosiorvis coBnagaeT
c orvicaHHov B iutepatype. [py 3Tom HabnogaemMoe yMeHbLLEHVE 0Ka3aTenevi BbIXoAa NTakoHOBOW KUCOTbI
B 3KCrepuMeHTe MOXET bbiTb 06yCI0BAEHO TakUMN HEOHYEBUAHBIMY MPUYHEMU, KaK MOCeACTBUS Nnogmnnmaanmm
KYnbTYpbl Uiy KaTabonusauyus npoayLeHToM LenesBoro npoaykta. MakcymanbHbivi BbIXO[ NTakOHOBOW KUCIOTbI
B HEOMTUMU3NPOBAHHbIX YCIOBUSIX cOCTaBwun 22,7 r,/1, 4T0, 10 YTBEPXAEHUHO MHOMX aBTOPOB, MOXET CIYXUTb
HapexxHov 6a30ov Ans JOCTUXEHWS MPOMBILLIIEHHO 3Ha4YUMbIX 3Ha4veHu Bbixoga B 70 r/n v 6onee.

KnioueBble cnoBa: 610TEXHONOI NS, NTakoHOBAasA KMCOTa, NokasaTtenu BbIX04a npoaykTa,

Bsepenne

Paspaborka 6moTexHONOTUIT TTepepabOTKMU
OTXOAOB CEABCKOTO XO3SIVICTBA, SIBASIIONIIMXCSI
BO300HOBASIEMBIM MCTOYHUKOM CBIPBSI ANST TIPO-
M3BOACTBAa KOMMEDYECKM IJeHHBIX BeljecTB,
oCTaeTcsl aKTyanbHOW 3apayerl COBPeMEHHBIX
Hay4HBIX MccaepoBaHmi. OpAHMM 13 6A30BBIX
XMMMWYECKMX MMPOAYKTOB, MCIIOAB3yEMbIM B pa3-
AMYHBIX IpOIjeccax OPraHMy¥YecKoro CHUHTE3a,
SIBNASIETCST UTAKOHOBAsT Kcaota. OCHOBOV COBpe-
MEeHHOW ITPOMBIIIAEHHON TeXHONOTUM TTONYYEeHST
MTAKOHOBOWM KMCAOTBI CAYKUT MOTDY>KEeHHOe
KyAbTUBUpPOBaHue rpuba Aspergillus terreus.
JToT npoayleHT Obia ommcaH Kak Aspergillus
itaconicus B 1931 r. nccneposatrenem Kunom-
ta (Kinoshita), KOTOPBII MPEATTONOXKUA, YTO
61OCHHTE3 MTAKOHOBOJM KMCAOTBHI OCHOBAH Ha
A€KapOOKCUAMPOBAHUM AKOHMUTOBOV KUCAOTBI
[1]). B 1955 r. B Bpykante Ha 3aBojAe KOMITAHUNI
«I1parnzep» (Pfizer Co. Inc.) 6vin0 3amymeHo
repBoe TMPOMBIIIAEHHOE TTPOU3BOACTBO UTAKO-
HOBOW KuUcCAOTHI [2, 3].

IIponecc nmonyyeHnst UTAKOHOBOW KMCAOTDI
MoApa3syMeBaeT JMCIIOAb30BaHME B KavyecTBe
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J'II/IO(*)VIJ'IVISBLI,VIH, KaTabonnam MTakoHOBOW KUCMOThI.

CBIPbST TAKMX CaxapOCOAEPSKAIMX OTXOAOB
CeNbCKOTO XO3sICTBA, KaKk Menacca ¥ IaToka.
OpaHako pe3ynbTaThbl HOnee TTO3AHUX PabOT 1M0-
3BONSIIOT CAENATH BBIBOA, YTO ITPOIJECC MOJKET
OLITh OPraHM30BaH TaKXKe C MCIIOAb30BaHMEM
OGonee AelIeBbBIX BUAOB CbIPbs, COAEPIKaIero
He TOABKO CBOOOAHDBIE caxapa M OAMrocaxapu-
ADbI, HO U TIOAMCaXapMAbl B HEM3MEHHOM BUAE!
1JeAAION03Y, TeMuIleAntono3y. Takum obpasom,
B I1poijecc MoryrT 6I)ITI) BOBNAE€YEHDbI TaKMe BUADI
CeNbCKOXO3SIICTBEHHBIX OTXOAOB, KaKk COAOMA,
IIenyxa MoACONHEYHMKA, KOYePbDKKa KYKYPY3bl
n T.II.

Bonee yeM moayBeKOBOW ONBIT HAYYHBIX
MCCNEAOBAaHMUI U TIPOU3BOACTBEHHBIX padOT C
MPOAYIIEHTAMM UTAKOHOBOM KMCNAOTHI [TO3BOAVIA
3HAYUTENDHO YCOBEPIIEHCTBOBATDHL TE€XHOMAOTUIO
ee cuHresa. Ilpuemsl paboTsl ¢ KyAbTypamu
A. terreus paBHO CTanu PyTUHHOM Aab0paTOPUt
MpakTuKom. Tem He MeHee B XOAe MCCAeAOBaAHMUI
OTKPBIBAIOTCSI HOBbIE TIpAKTUYECKME acCIIeKThbI,
KOTOpbIe HeO6XOAI/IMO Y4IUTDBIBATDL IIPpU TIAAHU-
pOBaHMM, pearnsanumu U OlJeHKe DPe3yAbTATOB
dKCIIepUMEHTA.
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B xope viccnepoBaHMST MCTTOAB30BAAY IITAMM
A. terreus DSM 826 n3 'epMaHCKOM KOANEKIIUM
MMKPOOPraHu3MOB U KyAbTYP Kaetok (DSMZ).
KyapTypa moctynmmaa B dopme AMoGUABHO BbI-
CYIIEHHOTO TIperapara B repMeTUYHOV aMITyAe.
AMITyAy BCKPBIAM C COONIOAEHVEM TTPABUA acen-
TMKY Y PACTBOPMAM TIpernapaTr CTEPUNBHBIM (hI3-
pactBopoM. C 1JeAbl0 YMEHBIIEHNST KOAMYeCTBa
TepeceBOB MCXOAHOM KYABTYPBI B3BeCh OaKTEPUI
VICTIONB30BaNM ANST TTOAYYEHMST KOANEKIJMOHHBIX
¥ paboyMxX KyABTYP Ha I'IOK030-KapTOhenbHOM
arape (I'KA) B 6monornveckymx nmpobupkrax 20 x
200 MM oA 1J€ANIONO3HBIMU TTPOOKAMM.
Konnexnymonnsle KyAbTYDBI, TPEAHA3HAYEH-
HbIe AAST AAMITENBHOTO XPaHEeHMsI, IOAyYanu Ha
«xopoTkoM» ckomeHHoMm ['KA, yron moBepx-
HOCTY KOTOPOTO TI0 OTHOIIIEHUIO K CTEHKE ITPO-
6MpKM cocTaBasia okono 40°, 4To obecrieunBano
OTHOCUTEALHO HEeOOABIIYIO TMAOIIAAL TOACTOTO
cnost cpepbl. Paboure KyabTYPBI, TIPeAHA3HAYEH-
HbIe AASI AAABHEVIIMX IepeceBOB, MOAYYaAM Ha
«pmHHOMY ckommeHHOM ['KKA, yroa nmoBepxHocTH
KOTOPOT'O TI0 OTHOIIEHMIO K CTeHKe NPOOMPKHU
coctaBasin okono 20°, 4To obecrieymMBano OT-
HOCUTENBHO OOABIIYIO MAOIAAb TOHKOT'O CAOST
cpeabl. KOHTPOADL YMCTOTBI MCXOAHOV KYABTY-
pbI OCylIecTBAsIAM MeTOAOM BbiceBa Ha ['KA
B yamku IleTpu ¢ mocaepyommm maydeHmem
KYABTYPanbHO-MOP(ONOTUIECKUX CBOVICTB.
KyabTuBMpOBaHMe Ha MNOTHOM CPeAe OCY-
mectBAsiAM ripu 35°C B TeyeHue 3—5 CyTOK A0
3apacTaHust He MeHee 2/3 MOBEPXHOCTH arapa.
Xpauunu KyabTypbl ipu Temrepatype 4°C.
Ansl TOAyYeHMsSI OCEBHOTO MaTrepuanaa
MCIONAB30BANM SKUAKYIO NMUTATEABHYIO CDEAY
CAeAyIONIero cocrasa, I'/A: raokosza — 55,5,
KyKkypysubeii axcrpaktr — 3, NH,NO, — 5,
MgSO,7H,0 — 2. 3nayenne pH cpeapr ycra-
HaBAuBanu pasHbM 3,0 pactsopom HNO, [3].
Cpeay pasamBanu nmo 100 mMa B kavanouyHble
KOAODBI 00beMoM 750 MA U CTEPUAM30BANU aBTO-
knraBupoBaHueM B TedeHue 30 muH nipu 121°C.
B npo6upku ¢ pabourmu kyabtypamu A. terreus
BHOCUAM 110 10 MA cTepuabHOTO uU3pacTBOpa
¢ pobasnaenuem 0,1 r/n Tween 20 u cMbIBann
CIOpBI ¢ TIoBepxXHOCTU Muieans. Koamdectso
CIIOD OIIPEAEASIAM METOAOM IIPSIMOT'O TIOACYETA B
kamepe ['opsieBa. VcxoaHYIO cycrIeH3UIO BHOCH-
A B KOAMYECTBe, copepskamem 3—3,5-108 criop.
Konabsr momemniany Ha pOTAIMOHHYIO Kadanky
M KYABTUBMPOBAAM TIPU CKOPOCTU BpaUJeHUS
200 06./muu u Temnepatype 35°C. Yepes 5 cy-

36

TOK KYABTYPY MCITIOAB30BaAU B KaYeCTBe MTOCEB-
HOTO MaTepuana.

B anprepHaTHMBHOM BapmaHTe IOAYYEHMSI
IIOCEBHOT'O MaTepuana MCIOAb30Banu pabdoune
KYyABTYPBI, MOAyYeHHbIe BbiceBoM Ha KA kyab-
TYPanbHOM SKMAKOCTU IIOCAE ABYX ITOCAEAOBa-
TEABHBIX KYALTVMBUPOBAHMUI B SKMUAKOV ITUTATEND-
HOJI CPeAe T10 OTIMCAaHHOM BbINle MeTOAVMKe. JAnsT
3aceBa KyAbTYPBI BTOPOV reHepaluu MCITOAB30-
Banu 10 MA KyABTYPBI IEPBOW reHepaimmn. \annb-
Heyilllee KyAbTMBMPOBAHME Ha arapu30BaHHON
cpeae, XpaHeHMe pabodmx KyAbTYD, ITOAYYEHVE
CYCITEH3UM CIIOP M HapalyBaHKe NOCEBHOT'O Ma-
Tepuana He OTAMYANOCH OT 6A30BOTO BapyuaHTa
MeTOAMKINA.

ANST TTOAYYeHUST MUTAKOHOBOW KMCAOTBI
MCIIONB30BAAM SKUAKYIO TMTATEABHYIO CPEAY
cnepyioniero cocrasa, r/a: raokosza — 140,
KyKypysubi1 akcrpakt — 1,2, NH,NO, — 2,9,
MgSO, -‘7H,0 — 1,8. 3nauenne pH cpeabt
ycranasamBann pasubiM 2,0 pacrsopom HNO,
[4]. Cpeay pasauBaau o 100 Ma B Ka4anovHbIE
KOAOBI 06beMoM 750 MA M CTEPUAM3OBAAM aBTO-
knaBupoBanueM B TedeHue 30 muH nipu 121°C.
IToceBHOVT MaTepuan BHOCUAM B oO6beMe 15 ma.
KyabTuBupoBanu Ha pOTalMOHHOM KayanKe IIpyu
ckopoct Bpamenust 220 06./MMH B TeMHOTE
nipu 37°C B Teyenue 10 cytok. B anbTepHaTus-
HOM BapyaHTe ITOCTAHOBKM 3IKCIIEPMMEHTa Ha
6-e cyTKM Kavyanka OpIna OCTAaHOBAEHA, M TTOCAE-
Ayiomye 4 CyTOK KYAbBTUBUPOBAHMSI TIPOXOAUAN
B CTAlJMOHAPHBIX YCAOBUSIX.

IIpo6n1 Ans1 ompepeneHMST KOHIJEHTpanUMU
6110Macchl M 1JeAeBOr'0 MMPOAYKTa OTOMpanu ue-
pe3 kaxxable 24 vaca. ITocne 3aBepireHmst Kyab-
TUBUPOBAHUST MULeAnt A. terreus OTAENSIAH,
GUABTPYST TTOCT(PEePMEHTANVMOHHYIO XMAKOCTD
yepe3 AaBCAaHOBYIO TKaHb. OcCTaTKM MUIJEAMS
ocaxxpanu 1jeHtpudyruposannem npu RCF B
6000 g B Teyenmne 20 muH. Murneamnt cymmnm
24 yaca npu temnepatrype 80°C u BbIYMCASIAU
KOHIJeHTpanuw 6momaccel. KyabTypaabHyO
KUAKOCTL xpauuau npu 4°C He Gonee 48 4.
KoHyenTpannio MTakoOHOBOV KMCAOTBI B KYABTY-
PanbHOV SKMAKOCTH OIIPEAENSIAV METOAOM BBICO-
K03bDEKTUBHOM KUAKOCTHOM XpomaTorpadun
Ha aHAAUMTHMYECKOM KONOHKe AAmMHOM 250 MM n
BHYTPEHHUM AmamMeTpoMm 4,6 MM, 3alIONHEHHO
OKTajpeUMACUAMKATEAEM C pAa3MepOM YacCTWUI]
5 mxm (RP 18). B kavyecTtBe ant0eHTa MCITOND-
30Baau pactBop amruppodocepara Hatpus 0,1
monn/am®. TemmepaTypa KOAOHKM COCTABASIAA
25°C. VM3MepeHUs IPOBOAVIAY IIPU AAMHE BOAHBI
aetektopa 210 HM. CkopocTh MOTOKA TMOAAYU
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PRRE AP i 4.

Puc. 1. Muuenwii A. terreus DSM 826 Ha 2-e cyTKM
NOTrPY}KEHHOr0 KYJIbTUBUPOBAHUA.
®asoBblit KOHTpacT (x400)

NOrpyY)KeHHOro KyNbTUBMPOBAHMUA.
®asoBblit KOHTpacT (x400)

anoenTa cocrasasina 0,65 cm’/mun. O6bem
BBOAMMOW Npo6bl Obia 10—20 MKA.

YucToTy MOTpy>KeHHOW KYABTYDbI U ee
MOP(ONOTUIO OIJ€EHUBAAM METOAOM CBETOBOM
MUKPOCKOMNMM BUTAABHBIX TMPENapaToB MpU
(ha30BO-KOHTPACTHOV CXeMe OCBENIeHUST U UH-
cTpyMeHTanbHOM yBeamdeHum x400.

PesyabTaTrsl MccaepoBaHMI M MX O0OCY>KAEHME

B nepBo1t cepunt aKCIIEPUMEHTOB 1O CUHTE3Y
MTAaKOHOBOWM KVMCAOThI HEIOCPEACTBEHHO ITOCAE
nonydenumst mramma A. terreus DSM 826 n3 kon-
NeKI[MU TTOKa3aTeAM BbIXOAA IJeNeBOr'0 TPOAYKTA
ne nipesbitiaau 10,8 r/a. TTo poaHHBIM AMTEpaTy-
pbI, HITAMM AOAKEH ObIA O0ecreyMTh K KOHIJY
depMeHTAIMM KOHIJEHTPALUIO MTAKOHOBO
KMCAOTBI B KYABTYPAAbHOM JKUAKOCTU He MeHee
20 r/a [5). IIpu 3TOM OTCYTCTBOBanM SIBHbIE
HapYIIeHNs] TEXHONOTUM, M KYAbBTYPa OCTaBanach
yuctoyt. IIpoayeHT coxpaHsIA xapaKTepHble
mopdonorudeckue xapaktepuctukyu. Ha panumx
CTaAMUSIX KYABTUBUPOBAHUS B repudepuiecKort
30He MenneT He HaONIOAANOCH BeTBAeHME TUD
Muijenmst, Kak nokasaHo Ha puc. 1. Ha Gonee
MO3AHMX CTAAMSIX, B ITIEPMOA KMCAOTOOOpa30Ba-
HMsI, HA KOHIJaxX rud o6pa3oBanuch BUAbYATDHIE
pa3BeTBAEHMSI, KaKk MokasaHo Ha puc. 2. Takas
Mopdonornyeckast 0COOeHHOCTh MPOAYIIEHTOB
MTaKOHOBOW KMCAOTLI ObIna BBISIBAEHA Y OTeue-
crBennoro mramma A. terreus Thom Ne 407
[6].

Mcxopast M3 MPEATONOSKEeHMsI, YTO IITAMM
He yTPaTUA T€eHeTUYEeCKM AeTePMUHUPOBAHHDIN
MPU3HAK — CHOCOOHOCTbh K CBEPXCUHTE3Y UTa-
KOHOBOW KMCAOTBI, @ CHMIKEeHVE MTPOAYKTUBHO-
CTU KYABTYPbI OOYCAOBAEHO Cy>KeHMEeM TDAHMI]
HOPMBI peaKkInu BCAeACTBIME HeONATOTIPUSITHOTO

Ne3 2015 Teopernueckue u npuknagubie npoénembi AMK

BHEIITHETO BO3AEVCTBUSI IPU AMOMDUABHON CYIII-
Ke, ABe TeHepaluyu KYAbTYPbI OBIAYM BbIPAIlEHbI
B SKMAKOV muTaTenbHOW cpepe. IIpu BobiceBe
KYABTYPANbHOV SKMAKOCTY BTOPOW TreHepaluu
Ha 'KA ¢ genpio monyuenust paboumx KyaAbTYP
BpeMsl 3apacTaHusl MMOBEPXHOCTM arapa CoKpa-
THUAOCh C¢ 5 A0 3 cyTOK. Mcrmoab3oBaHe HOBBIX
pabo4ynx KyAbTYp B omepanuu MOAYYIeHMS
MOCEeBHOTO MaTepuana IMO3BOAMAO BO BTOPOU
cepuy OIMBITOB YBEAMYUTDH KOHIJEHTPAIJMIO UTa-
KOHOBOM KMCAOTBI B KYABTYPANbHOV SKUAKOCTHU
K KOHIly pepmenTanumu Ao 22,7 /A, \aHHbIE O
HaKOTIAeHMM OMOMacChl MPOAYIIEHTa U I]eAeBO-
ro MPOAYKTa TPYU MCHOAB30BAHUM OOBIYHOM U
MOAMMUIIMPOBAHHOM METOAUK TTOAYYEHMST UHO-
KyasiTa rpaduyuecky NpeACcTaBAeHBl Ha puc. 3.
AocTukeHne BbIXOAA MTAKOHOBOM KMCAOTBI
oonee 20 r/n 3a 6 CYTOK B HEONTUMMU3UPOBAHHDIX
YCAOBUSIX KYALTUBUPOBAHMST CAYKUT HAAEIKHOM
6a30 ANST AANBHEMIIMX MCCAEAOBAHUM IO yBe-
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Bpemst kyabTHMBMpPOBaHMSI, CyTKHU

Puc. 3. iIuHaM1Ka HaKONNEeHUs UTAKOHOBOM KUCNOTbI (1)
1 6uomacce! A. terreus DSM 826 (2) npu ucnonb3oBaHum
NOCEeBHOro MaTepuana, NPUroTOBAEHHOI0 MO 0GbIYHOM
(onbIT 1 — cnnowHaa NUHUA) UM MoAUPULMPOBAHHON

(onbIT 2 — WTPMXOBAA IMHMUA) METOAUKE
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Bpemst kynbTHBMpPOBaHMS, CYTKU

Puc. 4. iIHaMMKa HaKONJI@HUA UTaKOHOBOW KUCOTbI (1)
u 6uomaccel A. terreus DSM 826 (2) npu HenpepbIBHO
pa6ote Kayanku (onbIT 1 — CNAOWHAA UHNA)

1 NPU OCTAHOBKE KayanKu Ha 6-e CYTKU KYIbTUBUPOBaHUA

(onbIT 2 — WTPUXOBAA NUHUA)

AmdeHnto addekTuBHOCTH rpoyecca Ao 70 r/a
u 6onee [7].

IIpu ompepeneHuM KOHIJEHTPAMMU UTAKO-
HOBOW KMCAOTBI OOBIYHO UCIIONB30BAN KYABTY-
PanbHYIO JKMAKOCTD, IOAYYEHHYIO B Pe3yAbTATE
OTAENeHUs] MUIJeAUST HEIMOCPEACTBEHHO IMOCNe
npekpamlenust pepmentaiuu. B oaHOV U3 ce-
pUIT IKCIIePMMEHTA, 3aBeplleHyie KOTOPOW CO-
BITAAO C OKOHYaHMeM paboueyt HepeA, KOAODI C
KYABTYPaMM OBIAM OCTaBAEHbI HA BHIKAIOYEHHOM
POTAlMOHHOV KavYaaKe B TePMOCTATUPyeMOM
nomeniennn. Yepes 3 cyTok OGmomacca rpuda
Oblna OTAeAeHA OT KYAbTYPAAbHOM SKMAKOCTU.
IIpu atom Habawopanoch dbopMupoBaHue pas-
BUTOW MOBEPXHOCTHOM TAeHKM Muienmst. Kon-
LIeHTPAaIMs 1JeNeBOTO MPOAYKTa B IpoHax 3TOm
cepuM OKa3anach HUKe OKMAAEMOT'0 Pe3yAbTATA.
WM3BecTHO, 4TO OCTAaHOBKa a’paiun KyAbTYD
MMPOAYIIEHTOB MTAKOHOBOWM KMCNAOTBI Aa’ke Ha
HECKONbKO MUHYT CUABHO 3aMeANsIET MAM BO-
BCe MpeKpaljaer cCMHTeTHYecKuit npoiecc [8].
OpHako 1mocne 3aBepiineHust hepMeHTaNM KOH-
LIeHTPAaIMsT 1JeAeBOr'0 MPOAYKTA AOMAKHA Obina
oCTaBaTbhCsI HEM3MeHHOM. B pocTyImHOM Hay4YHO-
TEeXHUYECKOV AUTepaType ObIAM OOHAPY>KEeHbI
YIIOMMHAHMST O MOTEHIMAaNbHOM BO3MOKHOCTU
KaTtabonu3Ma UTAKOHOBOM KUCAOTBI A. terreus
MyTeM BKAIOYEHMsSI €e B IIUMKA TPUKapOOHOBBIX
kucaror [9]. C 1eabio MOATBEPKAEHUS ITON
TUIOTE3b! ObIN MOCTABAEH IKCIIEPUMEHT T10 Tpe-

KpaljeHUIo TlepeMeIMBaHNsI Y TIPUHYAUTENBHO
a’paguu B TeyeHue 4 cyTok mocnre 6 cyToK
KYABTUBUPOBAHMSI HAa POTAIJMOHHOM KadanKe.
KouTponem cayskmna cepmsi, KyAbTUBUPOBAHME
KOTODPOY BEAOCh B HENPEPBIBHOM peXXMMe Ha
pOTaMOHHOV Kavyanake. Pe3ayabTaTbhl aKCriepu-
MeHTa rpaduyecky INpeAcTaBhaeHBI Ha puc. 4.
B xoHTpONBHOV cepuy yBenndeHne KOHIJEHTPA-
UMM UTAKOHOBOY KMCAOTBI HAOAIOAANOCH BITAOTD
A0 6 cyToKk KyabTMBMpOBaHMs. B TeueHyme mo-
cnepyiomux 4 cyTOK AOCTUTHYTBIM MTOKa3aTeAb
22,8 r/n He npeTeprien CylleCTBEHHBIX M3MeHe-
HMI1. B onbITe ¢ IpephRIBaHMEM MepeMeTBaAHUST
CPeABI TIOC/e OCTAaHOBKM Kayaaky HAONIOAANOCDH
BBIDa’K€HHOE CHM>KeHMe KOHIJeHTpanuy uTa-
KOHOBOM KMCAOTHI ¢ 23,2 r/n Ha 6-e CYyTKM AO
17 r/n na 10-e cytxku. Ilpu aTOM, B OTAMYME OT
KOHTPOASI, HAONIOAAACST TIPUPOCT GMoMacChl 3a
cyeT GOPMMPOBAHUSI TTOBEPXHOCTHOWM IAEHKU
Muennsi. PeTpocriekKTMBHBIM aHaAM3 AMTepa-
TYPHBIX MICTOYHUKOB TTO3BOAMA BBISICHUTDL, YTO
CXOAHOe SIBAeHVe CHVDKEeHMSI KOHIJEHTpalun 1je-

N€BOTO MPOAYKTA ObINO omMcaHo Anst A. terreus
eme B 1961 r. [10].

Brisoan!

B caydae HU3KOV CHMHTETUYECKOWM AKTUB-
HOCTM MPOAYIJEHTOB UTAKOHOBOWM KMCAOTBI, T1O-
AYYEHHBIX U3 KOANeKUMIT B ¢opMe AMODUABHO
BBICYIIIEHHOTO TIperapara, 1jenecoo0pasHo ocy-
mecTBUTh 1—2 mepeceBa KyAbTypbl HA SKUAKOV
MUTATENBHOW CPeAe C NerKOAOCTYITHBIM MCTOY-
HMKOM yTIAepPOAA.

AAMTenbHOE XpaHeHMe KYALTYD IMOCAe 3a-
BepluieHUs] dhepMeHTAMM MOXKeT IPUBECTU K
CHV>KEHMIO KOHIJEHT DALMY UTAKOHOBOV KMCAOTbI
BCAEACTBYMeE KaTaboAM3aMU MTPOAYLIEHTOM.

Wccnedosanue nposooumcs 6 pamrax Pede-
banvHotl yenegotil npoepammut «Mccnedosanus u
baspabomru no npuopumemuuim HanpasnreHuaM
baseumus HaYy4HO-MexXHONI02UHeCKO20 KOMNeKCa
Poccuu na 2007 —2013 20061». Paboma evinonte-
Ha npu purarcosott noddeprxke Munucmepcmasa
obpazosanus Poccutickout Pedepayuu (Locy-
odapcmeennviti konmpakm om 03 anpensa 2013 2.

Ne 14.512.11.0046).
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THE PRACTICAL SIDE OF STUDY OF THE ITACONIC ACID PRODUCERS

Microorganisms that produce itaconic acid, especially Aspergillus terreus, for many years remain the subject
of active experimental research. Methods of working with them have become routine laboratory practice.
However, during the research there are new practical aspects opening up and that must be taken
into consideration when planning, implementing and evaluating the experimental results. Collection strains
were investigated in this research paper; and also the influence of long—term storage in a freeze—dried state
on itaconic acid producing ability was studied. Growth curves and itaconic acid accumulation curves were studied.
Catabolic capacity of Aspergillus terreus to itaconic acid with irregularities in the fermentation procedure
was studied. Obtained results generally correlate with those from literature, but these effects have been
investigated for the first time. It was found that collection strains keep capacity for overproduction
after long—term storage and their morphology is an agreement with literature. Observed decrease
of itaconic production associated with unobvious factor like freeze—drying of culture or catabolizing main product.
Maximum yield of itaconic acid was 22.7 g/I. According to many authors it may serve as a base
for further optimization towards the industrially acceptable yield of 70 g/ and more.

Key words: biotechnology, itaconic acid, yields of product, freeze—drying, itaconic acid catabolism.

OCHOBHOE OBOPYAOBAHME

CNEKTPOMETP CMEKTPOCKAH MAKC G

HasHaueHwme: nposeaeHne MccnefoBaAHMM, CBA3AHHBIX C ONpPeaesieHneM XMMUYECKOTO COCTABA BOAbI, MOYBbI,
BO3AYLIHOM NblAK U aspo3sonei. OnpeaeneHme MUKPO3IEMEHTOB B MOYBAX, KOPMAX, MPOAYKTAX XMBOTHOBOACTBA
M NULLEBbLIX MPOAYKTAX. XUMUYECKMI aHANU3 HedTH U HedTENPOAYKTOB HA coaepxaHue cepbl, pochopa, Xnopa U XNOPHAOS,
O TAKXKe TAXESNbIX METANNOB. DNEMEHTHbIM XMMUYECKMI AHANIM3 MAces M NPUCAaoK; onpeaeneHne
COCTABA NPOAYKTOB KOPPO3MH.

O6nacTb NPUMEHEHMUS: MEAMLMHA; DKONOTHS;
KPUMMHANMCTMKG; 061was 1 YacTHas 6uonorus;
CenbCKOoe XO3MCTBO; SHEPreTUKA; MULLEBAS NPOMbILLIEHHOCTb.

Jlaboparopums oueHKM 3emenb Ans NPOBEAEHMs MOAEBbIX MCCIEA0BAHMIM
B 0671GCTH MCMOMb3OBAHMS 3€MESTb M 3eMENbHOro KaaacTpa
B cocTase LleHTpa MHCTPYMEHTAbHbIX METOA0B M MHHOBALMOHHbIX
TEXHONOrMM aHaNM3a BelecTs n matepmanos PY[H,
117198, Mocksa, yn. Muknyxo-Maknas, 8/2, arpaphsii pakynster PYOH.
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XXNBOTHOBOACTBO

Knunun4yeckune n remaronornveckume nokasaresnm
rnbpuaHbix kopos-nepsorenok 1/8 kpoBHocTu 3eby

B CPaBHUTEJIbHOM acrneKkTe ¢ 4YNCTonopoAHbIMU

KPacHbIMUN CTENHbIMA U CUMMEHTAaJIbCKUMN CBEpPCTHULIaMM
B yCJIOBUSIX cTenHoun 30Hbl YeueHckoin Pecnybnvuku

VAK 636.082

B. A. Anbaapos (k.c.—X.H.)
YHeueHckui rocy[apCTBEHHbIV YHUBEPCUTET,
balavdi.eldarov@mail.ru

B craTtbe npviBeaeHb! KIMHUHYECKUE 1 reMaTosI0rM4eckme rnokas3aTeny YACToNnopoaHbIX 1 3e6YyrnbpuaHbIX
repBOTESOK B YCIIOBUSIX CTEMNHOV 30HbI YeYeHcKow pecrybnvku. IsMeHeHun 4acToTbl nynbca, AbIXaTerbHbIX
OBVKEHWV i TeMrepaTypbl Tesa 3UMOU U NIETOM Y XMBOTHbLIX Pa3HbIX rPynmn B 3aBUCUMOCTY OT BPEMEHW rofa

BbIsIBIEHO He bb110. B Temnepatype Tena 31Movt v IETOM CYyLLECTBEHHOV pa3HuLbl He Habo[anock, HO Mo 4acToTe

AbIXaHWsA 1 H4acToTe rnyrnbca B MUHYTY JTYHLLINMM roKa3atesiamu oT/in4anncb 3eﬁyrm6pm,qule rnepBOTEesIKN.

B conepxxaHuv apuTpouynToB, NENKoLMTOB 1 reMorinobyiHa y KOpoB—repPBOTENOK Pa3HbIX reHOTUMOB 3UMOV

Y FIETOM [OCTOBEPHbIX Pa3nnymil He BbisiBneHo. OHM Haxoaunvck B npeaenax hu3unonorn4eckon HopMbl.

Ho npu aTom 3e6yrubpuyaHbie nepBoTeNKy OTAMHENNUCH y4LLMMY FeMaTonorM4eckuMy nokasaTtensmm, To ecTb
MpoLecch! TePMOPEryNALMM Y HUX MPOTEKanu fyyLue, Yem y YACTONMOPOAHbIX CBEPCTHUL. ITO aeT OCHOBaHMeE
yTBEPXAaTb, YTO OpraHu3m 3ebyrnbpyaHoOro XnBOTHOIO, B CPaBHEHW C YUCTONOPOAHbLIM, 06riafgaet 6onee
BbICOKOW CrIOCOBHOCTLHO NOAAEPXXUBATEL BHYTPEHHIO CPeLyY NOCTOSHHOV Y B COCTOSIHUM CaM perynmpoBaTh
hn3nonornyeckme rnpoyecchl, HaXoasCk B 3KCTPEMaribHbIX YCII0BUSIX CTEMHOM 30HbI HYe4eHcKov pecrybimku.

Bsepenne

MuornumMm mccnrepoBaTeASIMU YCTAHOBAEHO,
YTO OAHUM U3 3IPPEKTUBHLIX METOAOB CO3AAHMSI
TTOTTYASIIIVY JKMBOTHBIX C BBICOKOV €CTEeCTBEHHO
PE3UCTEHTHOCTBIO SIBASIETCST TMOPMAM3anMs 3a-
BOACKMX ITOPOA KPYITHOT'O POT'aTOTO CKOTa C 3€0y.
3e6y ¥ r’MOPUAHBIM CKOT CO CBOMMM BBLICOKMMM
MIPUCIIOCOOUTENBHBIMM CBOVMCTBAMU XOPOIIO
aAarnTHUPYIOTCST B PA3HOOOPA3HBIX YCAOBUSIX: B
Cpepnent Asun, 3akaBkasbe, Cubupy, 3arronsi-
pre, Ha CeBeprom KaBkase, Ykpante 1 T.A.

M3BecTHO, 4TO OAHMM Y3 Ba>XHBIX CPEACTB
apanTanuy SKUBOTHBIX K 9KCTPEMANbHBIM YCAO-
BUSIM BHEIITHEN CPeABI SIBASIETCST CIIOCOOHOCTD UX
OPraHM3MOB MTOAAEPKMBATH BHYTPEHHIOK CPEAY
[TOCTOSTHHOV ¥ PETYAMPOBATDL (hU3MONOTUIECKIIE
npo1jecchl. IlockonbKy cymjecTBOBaHME SKMBOT-
HBIX HEOTAEAVMO OT OKPY>KalOUley CPEABI, TO U
M3MEHEHMsI YCAOBUIT BHEIIHEN CPEeAbI BAEKYT 3a
co6011 u3MeHeHUsT GYHKIIMUI JKXMBOTO OPraHmu3ma
[1—4].

AxmyanvHocmv npodremur. Anst HeueHnckon
pecityOAMKY BOBAEYEHVE B MATEPUANDHYIO KYAb-
TYpPy TaKkMX BUAOB SKMBOTHBIX, KaKk 3e0y, MMeeT
orpoMHoOe 3HadeHyue. OcoObi MHTepec 3e0y U
3e0yYBUAHBIA CKOT MPEACTABASIIOT ANST CO3AAHMST

40

KnroueBble cnoBa: 3eby, rmbpuabl, NepBOTENKM, FEHOTHN,

KNUHNHYECKME 1N reMaTosiormM4eckune rnokasaTesnm, TepmMmoperynauua.

CTaA MONb30BATENBHBIX SKMBOTHBIX C TTOBBLIIIEHHON
€CTeCTBEHHOM PEe3UCTEHTHOCTBIO, YCTONYMBOCTBIO
K MacTUTaM M CTPECCOYCTOMYMBOCTBIO, HE YCTY-
MAIOMX MO OCHOBHBIM XO3SIICTBEHHO-TIONE3HBIM
TpM3HAKaM YVCTOITOPOAHBIM SKMBOTHBIM, B 30HAX
C 3KCTPEMaNbHBIMY TPUPOAHO-KAMMATUYECKUMU
YCAOBUSIMM, K KOTODBIM, IO HAIIeMy MHEHMIO,
OTHOCHUTCSI CTeITHasl 30Ha, BKAIOYAOIIast B cebst
ITeakoBckont n Haypcxuit parionsr 1, 5].

B cBs131 ¢ 3TMM HaM¥M TIPOBEAEHBI MCCAEAO-
BaHMSI 110 M3YYEHUIO KAMHUKO-DU3MONOTMIECKIX
rmokasaTeneyt ’MOPUAHBIX KOPOB-IIEPBOTENOK
1/8 xpoBHOCTM 366y B CPABHUTEALHOM ACIEKTE
C YUCTONMOPOAHBIMU KPACHBIMU CTENHBIMM U
CMMMEHTAaNbCKVMMU CBEPCTHUIIAMU B YCNAOBUSIX
CTEITHOV 30HbI YedyeHCKOM pectyOonmKum.

Marepuan 1 MeTOABI MCCAEAOBAHUI

OcCHOBHbIE 3KCIIEPUMEHTAAbHDbIE VICCNAEAO-
BaHMsSI M0 M3YYEHUIO XO3SIICTBEHHO-TIONE3HBIX
MPM3HAKOB 3e0yBMAHOIO CKOTA MTPOBOAUAUCD
B 2004—2014 rr. B8 OOO «IIporpecc» (Illen-
KoBcKoOV partoH YeueHckoit Pecriybamkm). Anst
3TOTO OBINO TPOBEAEHO CKpeNMBaHMe KOPOB
CUMMEHTAAbCKOVI M KPACHOW CTEMHOM TMOPOA C
IMOPUAHBIMK ObIKAMM PA3HOM KPOBHOCTU 3e0Y;
M3 TOAYYE€HHOTO MPUIMAOAA (DOPMUPOBANCD
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[MOAOIBITHBIE T'PYMIILI 10 MPUHIJUITY aHAAOTOB.
VCAoBUST KODMAEHUST U COAEPIKAHMST SKUBOTHDIX
BCEX TPYIII ObIAM OAMHAKOBBIMMU.

O6vexm uccnedosanuil: 1, 2 — KOHTPONbHbBIE
rpy1rbt (IIePBOTEAKY KPACHOV CTEITHOV M CUM-
MEHTaAbCKOV MMOPOA); 3,4 — OTIBITHBIE IPYIIIILI
(nepsorenxu: 7/8 xpacHas crennast + 1/8 3eby
un 1/8 3eby + 7/8 cuMMeHTanbcKas ).

U3syuaemvle nokasamenu — KAMHUYECKUE
M TeMaToNOTMYecKye MoKa3aTeny MePBOTENOK
Pa3HbBIX T€HOTUIIOB.

PesyabTaTsl MccaepoBaHmit

Habaoaennsi, mpoBoAMMbIeE MHOTMMU y4e-
HBIMM, TTIOKA3bIBAIOT, YTO CKOT 3aBOACKMX MOPOA
HEYAOBAETBOPUTENBHO MEPEHOCUT 3KCTPEMAND-
Hble ycnoBust paBHMHHBLIX 30H CeBepHoro Kas-
Kasa: SKUBOTHDIE CTAHOBSITCST MaAOTIOABVSKHBIMM,
CTaparoTCsT HAXOAUTLCST B TE€HM, OTKA3bIBAIOTCS
OT KOpMa, YTO Pe3KO OTPa’KaeTcsl Ha MUX SKU3-
HecrtocOOHOCTMU M TPOAYKTUBHOCTHU. OcobGeHHO
OT BBICOKOV TEMIIepPATYPhl CTPAAAET MOAOAHSIK.
V TensIT OTMEedaroTCs MOBDIIIEHVE TEMIIEPATY PbI
Tena, y4yalnjeHue AbIXaHMsI, YaCThI MTyAbC. To ke
camMoe HaONIOAAETCSI M Y SKMBOTHBIX 3aBOACKUX
MTOPOA B cTerHoM 30He YedeHckot Pecrybnmki.

B cBs13u ¢ 3TMM OAHOV M3 TAABHDLIX 3a-
Aad rubpuamMsanuu 3e06y ¢ partoOHMPOBAHHDLIMMU
MopoAaMM KPYITHOTO pPOTraToro CKoTa ObIAO
co3paHMe y TMOPUAOB YCTOMYMBOCTM K >Kape.
JN\aHHOe 06CTOSITEALCTBO MOTPebOBaN0O BbIOOpA
00BEKTUBHBIX TMOKa3aTenerm ANl CYSKAEHWUST O
TONEPAHTHOCTU >XUBOTHDBIX K BBICOKMM TeM-
neparypaM. Ha AaHHBII MOMEHT MMeeTCsT PSIA
KPUTEPUEB, CPEAM KOTOPBIX HaMOONEe M3BECTHBI
ko3 PpumenT BoiHocAMBoCcT Poypa (1944) un
nHAekc Tennoycrovumocty 0. O. Paymen6axa
(1966). Ouu onpepensIIOTCSI HA OCHOBAaHUU ABY-
KpaTHOro u3Mepenust (B pasHoe BpeMsl CYTOK )
TeMIlepaTypbl Teaa >KMBOTHOTO M OTPa’XaroT
crerneHpb ee crabunbHocT [6].

B To >xe Bpemst 60nee TOUHYIO MHDOPMAIIUIO
0 TIpoljeccax TeEPMOPETYASIIUM MOYKHO TTOAYYUTD
6naropapst KOAMYECTBEHHOMY M3YYEHUIO TeM-

rmepaTypbl Tend, 4acTOTBI ABIXAHUSI M IyALCA
SKMBOTHBIX. Mbl M3y4anm aTu MmokaszaTeau B
CPaBHUTENBPHOM aCIleKTe Yy KPACHBIX CTEITHBIX,
CUMMEHTANbCKUX U TMOPUAHBIX KOPOB NEeTOM ¥
3UMMOV TIPU OAMHAKOBDBIX YCAOBUSIX KOPMAEHVST
U COAEPSKAHMSI.

Kannanyeckre mokasateny YMCTOMOPOAHBIX
U TUOPUAHDBIX KOPOB-TIEPBOTEAOK ITPEACTABAEHBI
B mabn. 1.

M3mepeHnss 4acTOTBI MyAbCA, YACTOTDI
ABIXaHMST M TeMITePaTypbl Tena 3MMOI M NAeTOM
(ma6n. 1) nokasanm, 4TO MO ITUM TTOKA3ATENSTM
Yy JXMBOTHBIX PA3HDLIX FPYIIT B 3aBUCUMOCTU OT
BPEMEHM I'OAA CYIIeCTBEHHON PasHUIIbI He Ha-
onaropaeTcst. OHM HAXOAUAYCD B TIpeAenax pmsmo-
normdeckovt Hopmbl. Ho otHOCHTenbHO 1-11 11 2-11
Py TMOPUADL 3-11 M 4-71 TPYIII MMeAU Aydlline
KAMHMYECKYe rokas3aTtenn. B remmeparype Tena
3MMOW M A€TOM CYIIeCTBEHHOW Pa3HUIIbI HE Ha-
OAIOAANOCh, HO B YACTOTE ABIXAaHUSI U 4ACTOTE
nyabca (B MMHYTY) AYYIIMMM TTOKA3aATENTIMU
OTAMYAANUCD 3e0yTMOPUAHDBIE TTEPBOTENKIN.

ITo pauupim C. I'. Kapaesa (1992) u
M. Illaxuazaposa (2005), nanboabiree copep-
SKaHME 3PUTPOLUTOB, AEMKOIUTOB M T'eMOTAO-
61Ha HaONIOAAETCST Y HOBOPOSKAEHHBIX 0COOeN.
ITO OODBSICHSIETCST TEM, YTO B MOMEHT POXKAEHMSI
y TeNeHKa eCTh elfe MHOTO IAajeHTapHOM KPO-
Bi. B panpHenmem HabAIOAA€TCSI ITOCTENEHHOe
yMEeHbIIeHNE COAEPIKAHUSI B KPOBM SKMBOTHBIX
KOHIJEHTPAMM 3PUTPOLUTOB M TeMOTrA0OMHA.
VY 4uCTOMOPOAHBIX M TMOPUAHBIX >KMBOTHBIX
3TOT MPOIIecC MPOAOAKaeTCsT A0 12-MecsTdHOTO
BO3pacTa, K 18 mecsiijaMm HaMe4yaeTCst TEHAEHIIST
K YBEAMYEHMIO TUX Tokasartenent 2, 4].

HecomHeHHO, BbICOKME ITOKA3aTEAN KPACHOM
KPOBU y TMOPUAOB KPYITHOTO POTATOrO CKOTA C
3e0y MMEIOT MTONOXKUTEABHOE 3HAYEHME ANST AAATT-
TalMUY ITUX SKUBOTHDIX K CYOTPOIIMIECKOMY KAM-
maty. MHorne cchnepoBaTenyt Takke 3amMevaroT,
YTO MPU AAATITAIMN KMBOTHBIX MOT'YT OBITH VC-
[MOAB30BAHDI TaKye TMOKa3aTeAy, KaK BeAMdYMHa
APUTPOLUTOB M MX OCMOTHYECKAS] PE3UCTEHT-
HOCTB. B ¢Bs131 ¢ 3TMM HaMu OBIAY OTIPeAeNeHbI

Ta6n. 1. KnuHnyeckne noKasatenm YUCTONOPOAHbLIX U rMOPUAHBIX KOPOB-NEPBOTENOK
KnuHnyeckne nokasarenu

CesoH ropa leHoTvn Temnepatypa Tena, | Yacrota gbixaHusi, OblxaTenb- Yacrtota nynbca,
°C HbIX OBWXEHWUIA B MUHYTY YOApPOB B MUHYTY

1. KpacHas ctenHas 38,9 + 0,06 26,8 +0,8 75,0 1,1

3uma 3. 1/8 3eby + 7/8 kpacHas cTenHas 39,4 + 0,09 24,6 + 0,75 70,1 £2,12

2. CummeHTanbckas 38,6 + 0,05 27,8 +1,1 70,1 £1,2

4. 1/8 3e6y + 7/8 cMMMeHTanbckas 38,8 + 0,04 26,4+ 0,9 66,4 +1,3

1. KpacHas ctenHas 38,7 + 0,08 25,6 +0,8 74,7 +1,3

feto 3. 1/8 3eby + 7/8 kpacHasi cTenHas 38,6 + 0,03 24,7+ 0,2 71,6 £1,23

2. CummeHTanbckas 38,7 + 0,07 27,2+0,6 74,2 +0,9

4. 1/8 3e6y + 7/8 cuMMeHTanbckas 38,9 + 0,07 26,1 +0,5 72114
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Ta6n. 2. Fematonoruyeckue NoKasatesu KOPOB-NepPBOTENIOK Pa3HbIX FEHOTUNOB
lemaronoruyeckve nokasarenu
CesoH roga leHoTun Konuyectso aputpouun- Konn4ectso nenkounTos, o
TOB, MIH/CM® TbiC./CM® Femorno6uk, rv
1. KpacHas ctenHas 5,30 + 0,05 8,80+ 0,4 9,20 + 0,23
Suma 3. 1/8 3eby + 7/8 kpacHasi cTenHas 6,30 + 0,05 9,10+ 0,3 10,10 £ 0,21
2. CuMMeHTanbcKas 5,60 + 0,05 8,70 £ 0,45 9,50 +0,4
4. 1/8 3e6y + 7/8 cMMMeHTanbckas 6,60 + 0,04 10,60 + 0,3 10,80 + 0,2
1. KpacHas ctenHas 5,65+ 0,12 6,54 £ 0,19 8,40 + 0,06
fleto 3. 1/8 3eby + 7/8 kpacHas cTenHas 6,56 + 0,14 7,60 +0,13 9,55 + 0,05
2. CummeHTanbckas 5,75+0,18 6,47 + 0,009 8,61 +0,14
4. 1/8 3eby + 7/8 cummeHTanbckas 6,85+ 0,17 7,47 £ 0,14 9,04 + 0,04

reMaToNOTMYECKYEe TMOKa3aTeAU MEePBOTENOK
Pa3HBIX TeHOTUIIOB B YCAOBMSIX CTEITHOV 30HBI
Yeuenckon Pecniybamxu (mabn. 2).

Brisoab!

B Hammx nccnepoBaHMSIX MOPMOAOTMYECKO-
ro COCTaBa KPOBU MEXKAY YMCTOMOPOAHBIMM U
MMOPUAHBIMM KOPOBAMM CE30HHBIX M3MeHEeHUI
He BbIsIBAeHO. HeoOX0AMMO OTMETUTH, YTO U3-
MEHYMBOCTb MOP(MONOTMYECKOTI'O COCTABA KPOBU
y TMOPUAHDIX JXMBOTHBIX COOTBETCTBYET O0IIe
3aKOHOMEDPHOCTY, XapaKTEPHOM ANST CENbCKO-
XO3SIICTBEHHBIX >XMBOTHBIX, HO T€M He MeHee
HaONIOAAIOTCSI TTOPOAHbBIE UM MHAVBUAYAAbHBIE

KOneOaHVsT B COAEDP>KaHUM IPUTPOLMTOB, NAeH-
KOUMTOB M remorno6mHa. B paHHOM chydae
B COAEPKaHUM IPUTPOIMUTOB, AEMKOIUTOB U
reMOrro0MHa y KOPOB-TIEPBOTEAOK PA3HBIX Te-
HOTUITOB TOKE BBISIBAEHBI KOAEOAHMSI B IMOAB3Y
3e0yrMOPUAHBIX TTEPBOTENOK.

Taxkum 06pa3zom, MOXXHO yTBEPKAATDH, YTO
oprauusM 3e0yrmOPUAHOTO >XMBOTHOTO, IO
CPaBHEHMIO C YMCTOMOPOAHBIM, OTAMYAETCSI
6onee BBICOKOM CIOCOOHOCTBIO TTOAAEPIKMUBATD
BHYTPEHHIOIO CPEAY MTOCTOSIHHOM ¥ MOYKET CaM
peryaupoBaTh (GpU3MOAOIMYECKME TPOIIECChl B
9KCTPEMANBHBIX YCAOBUSIX CTEITHOM 30HBI Ye-
yeHcKkoV Pecniybamim.
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THE CLINICAL AND HEMATOLOGICAL PARAMETERS OF HYBRID COWS FIRST CALVING
1/8 ZEBU BLOOD IN COMPARISON WITH ANALOGUES OF RED STEPPE
AND SIMMENTAL BREEDS IN THE STEPPE ZONE OF THE CHECHEN REPUBLIC

The article describes the clinical and hematological parameters of purebred and hybrid zebu cows at first calving
in the steppe zone of the Chechen Republic. Changes in heart rate, breathing movement of the body temperature
in winter and summer time in different groups of animals depending on the season were not significant.

The body temperature during winter and summer time was almost the same in all the groups of different
genotypes, but the best options of respiratory rate and heart rate per minute were obtained among
the hybrid cows at first calving. According to the content of red blood cells, white blood cells and hemoglobin
in the blood of cows of different genotypes in the winter and summer time is not significantly different.

All of them are within the physiological norm. But hybrids zebu showed the better hematologic parameters,
i.e, hybrid cows are characterized by more active thermoregulation processes in comparison with purebred
peers. All this makes it possible to approve that Zebu hybrid animals are more able to maintain a constant body
temperature and can better control physiological processes in comparison with purebred cows
under the extreme conditions of the steppe zone of the Chechen Republic.

Key words: Zebu hybrids, heifers, genotype, clinical and hematological parameters, thermoregulation.
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CpaBHureanaﬂ OL4EeHKa MHKVGBL’MOHHbIX Ka4ecTtB
SAINL TPAHCreHHbIX Kyp

VAK 636.52/.58:604.6

A. H. Berox'2, E. K. Tomroposa?, H. A. Bonkogsa2,
A. A. Huknwos’, H. A. 3uHoBbeBa?

TPoccuickunii yHmBepCcuUTET ApYX6bl HAPOAOB,

2BVIDK mm. J1. K. SpHcTa,

19alex53@rambler.ru

Llenbto nccnepoBaruii bb1ro nyyYeHvie BIMsHUS MHTerpaumm v akcrnpeccun pekombuHaHTHor JHK
Ha MHKY6aLMOHHbIE Ka4ecTBa 1 MOPEOMETPUYECKNE XapaKTEPUCTUKU AL TPAHCreHHbIX Kyp. O6bekTom
vcenenoBaHVisi CIyXXuy TpaHCreHHbIE Kypbl, cO3A4aHHbIe Ha ocHoBe Kpocca «LLlevisep bpayHy. TpaHcreHHbie
Kypbl 6biv 0Ay4eHbI C MCHoMb30BaHNEM NIEHTVUBMPYCHOro BEKTopa, 0becrneymBaroLyero TKaHecneLmmn4eckyo
3KCIPeccuo PeKoOMOMHaHTHOIO MPOAYKTa B KNeTKax aviyesoa. qns TkaHecneynpn4Horo BblpaxxeHusi TpaHCreHoB
6b11 UICMOL30BaH XPOMOCOMHbIA hparmeHT [JHK pasmepom 2,8 T.n.H. reHa oBansbymuHa. [ns nccnegoBaHumi
6b1nm MCrob30BaHb! LA CO CPOKOM XpaHeHus He 6onee 3 gH. ¢ MOMeHTa cHecervisi. bbiv naydeHbi crnegyroLume
rokasaresnu: Macca siLa v ero COCTaBHbIX YacTer, 60/IbLLIOV 1 MasbIv AMamMeTpbl, UHAEKC (hopMbI ariLa, TONLMHA
CKopnyrbl, BbICOTa v guameTp benka v Xentka. Ha ocHoBaHu nony4eHHbIX AaHHbIX 47151 XapakTepUCTUKU KavecTBa
berka v XernTKa ¢ UCrnonb30BaHNEM PacHeTHbIX (hopPMYIT PACCHATLIBaNV eavHULbl Xay, HAeKC 6ernka n HOeKc
xxentka. bbinn n3y4eH Takxxe nokasaTtesnb orio40TBOPAEMOCTY VL TPEHCIEHHbIX KYP B CPAaBHEHWW C KOHTPOIEM
Ha OCHOBaHW aHann3a pas3BuTins IMOPYOHOB. bbino yCTaHOBAEHO, YTO MO CPaBHEHWIO C KOHTPOIEM Y AL
TPaHCreHHbIX Kyp Habrmofanock JOCTOBEPHOE YBENNYEeHWE HAEKCa, AMaMeTpa v maccel xentka go 9,6, 9,8 n
16,2% cooTBeTCTBEHHO, a TakXXe Manoro gnameTpa rnioTHoro 6enka o 13,1%, 4To MoXeT bbiTb CBA3aHO
C M3MeHeHVeM VX cocTasa, 0bYyCcr10BIEHHOr0 3KCMPeccuer 4ornoaHUTENbLHOro (pekoMbyHaHTHOro) 6erka.
Y TpaHcreHHbIx Kyp Takxke 0TMe4anoch CHUXEeHMEe ornno[oTeopseMocTy vy Ha 2,3—6,1% no cpaBHeHuio
C KOHTPOIeM, 4T0 MOXET bbITb CBA3aHO C BIMSHUNEM VHTEr PUpPOBaHHbLIX reHOB Ha pa3BUTUE 3MOPUOHOB.

KnioueBble cnoBa: TpaHcreHHas NTuLa, nHkybaums, Mopdhonorns smua, XXenTok, 6erok.

Bsepenne

SIvi110 ITUIIBI TPEACTaBASIET COHOM CAOXKHYIO
1 BBICOKOAVI(D (P EPEHIMPOBAHHYIO SIMIJEKAETKY,
OKPY>KEHHYIO SKEeATKOM U Oenkom, mx 06Oonod-
KaMM M cKopaymon. Bce coctaBHbIe yacTu siiija
BDLITTONHSIIOT OIIpeAeNeHHDbIe quHK]_II/H/I7 KOTOpbIE
CBSI3aHBI CO CITOCOOHOCTBIO MOAAEPXMBATD
SKM3HEHHbIE MpOoIjecchl aMOpMoHa. AMMuTamMm
COOTHOIIIeHMsST MOP(ONOTUYECKUX YACTEN KyPHU-
HOTO STAI[A TIPUHSITO CYMTATh (110 OTHOIIEHUIO K
Macce 1enoro sina): ckopayna — 7,8—13,6%,
6enoxk — 53,1—68,9%, sxkentok — 24,0—35,5%.
Hanbonee BasxHast 4acTh sija AAST MHKYOAIIMN,
obnaparomast GONBIIMM 3aTTACOM OMOAOTMYECKOV
DHEPIUM, — ITO XKEATOK, cOAepskammit 32—36 %
armpoB (OT Bcert macch! keatka ). OH nmraer
bGractopepMy, M3 KOTOPOV Pa3BUBAETCST TITUIMIT
ambpuon. Pasmep, macca, mopdonrornveckue
MIPU3HAKYM, XMMWYECKUI COCTaB M (udnyeckme
CBOVICTBA SIVI]a 3aBUCSIT OT TeHEeTUYECKUX OCODeH-
HOCTeN TITUILI ( BUAA, TTOPOABI, AMHMUM, KPOCCa ),
BO3pacTa, YCAOBUI COAEPIKAHUST U KOpMAeHMs [ 1,
2). Fenernyeckast MOAMGUKATIAST CEABCKOXO3SIN-
CTBEHHOVI NTUIIbI, HATIPABAEHHAS HA MOAYYEHME
AOITONHUTENDBHDLIX peKOM6I/IHaHTHI)IX TIPOAYKTOB C

Ne3 2015 Teopernueckue u npuknagubie npo6nemsi AMK

6GenKOM sIi1]a, TAaK)Ke MOYKET OKa3bIBATb BAUSIHME
Ha Ka4eCTBO SIMUI], CHMKAsI Pe3yAbTATUMBHOCTH
MONYYeHMsI TOTOMCTBA OT TPAHCTeHHBIX 0CO0e.
JanHast mpobreMa M3ydeHa HEAOCTATOYHO.

IJenv mMcchepoBaHUIT — M3YYUTDH BAMSIHME
unTerpaguu pekombuuantaon AHK na maKy-
6alyMoHHbIe KadyecTBa M MopdoMeTpUYecKye
XapaKTePUCTUKMA sSINL] TPAHCTEHHDIX KYP C TKaHe-
crieyudUYIHON IKCIIPeCcCHeyt PeKOMOMHAHTHOTO
6enKa B KNeTKaX SIMIIeBOAA.

Marepuan 1 METOABI MCCAEAOBAHMUI

MaTepmuanom ANST UCCAEAOBAHUM CAYSKUAU
SIAT]A, TTONYYEeHHbIE OT TPAHCTE€HHDBIX M HEeTPaHC-
re’Hbix Kyp kpocca «lIlleviBep Bpayn» (smio
KOPMYHEBOTO 1jBeTa ). TpaHcreHHbIe KYPbI ObIAK
TTONAYYE€HDI C MCITONB3OBAHMEM NEHTUBVMPYCHOTO
BeKTOpa, O0ecreynBarONIero HarnpaBAeHHYIO
AKCIPECCHIO PEKOMOMHAHTHOIO OeAKka B SIAIIO
(TraHecrrenMpmyeckast axcrpeccust). Anst Tka-
HeCHELU/I(I)]/I‘IHOI‘O BDLIPDA>XKEHMST TPDAHCTE€HOB 6b17\
ucronb3osBaH xpomocomubiit ¢pparment AHK
pasmepom 2,8 T.I.H. reHa OBanbOyMMHA B pas-
AMYHDIX MOAI/I(I)I/IKaLII/IﬂX.

OT60D 511} OT KyP OIMBITHBIX M KOHTPONBHO
I'PYIII IPOBOAVAU C YYETOM OOIIENPUHSITBIX Tpe-
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BUOTEXHOJIOI A

6oBaHni K MHKyOannoHHeiM stiirram [3]. Cpox
XpaHeHUsT OTOOPAHHDIX SIMI] COCTABASIA He Honee
3 AH. C MOMEHTA CHECEHMSI.

Bein mpoBepeH MOPGDOAOTMYECKUIT aHANM3
SIMI] KYD OTNDBITHBIX M KOHTPOABHOV TPYIII U
OIJeHeHDbI UX MHKYOaIMMOHHbIe Ka4yecTBa.

Maccy sii1ja 1 ero COCTaBHBIX YaCTeN orpe-
pensiavt Ha Becax Ohaus PA413C ¢ ToYHOCTBIO
0,001 r; 60ABIION M ManNbIVI AMAMETPDI, 4 TaAKXKe
MHAEKC DOPMBI SIHIJd — C MTOMOIIBI0 MHAEKCO-
mepa MIM-1.

ITocne BCKpbITHS sIiilIa OTIPEAENSIAM €O Ka-
YeCTBEHHbBIE [TOKA3aTeNN: TONIMHY CKOPAYIIBI —
C MCITIONb30BAHMEM MMUKPOMETPA 4YaCOBOT'O TUIIA,
BBICOTY OEAKa M KEATKA — C MTOMOIIBI0 MUKPO-
MeTpa THUIA «AYK» ¥ HUBEAVPHOTO CTONMKA,;
AMameTp Oenka M KenTKa — HITAHTeHIMPKYAEM,
¢ ToyHOCTHIO M3Mmepenust 0,1 mm.

C wucnoanzoBanmem dopmya (4] ompepe-
NSIA

1) xadecTtBO Genka:

a) B epmauiax Xay (mo ¢opmyae Xay

[Hough]:
ep. Xay = 100 log (H — 1,7 W37 + 7.57),
rae H — BpicoTa nmaoTHoro 6eaka, mm, W —

macca smia, T,

6) pacyeToM moKa3saTenst «MHAEKC Oenka»
no ¢opmyae: 16 = H/D, rpe H — BoicoTa
nmnrotHoro Genka, MmM; D — aAmamerp mnOTHOrO
6enka, MM;

2) Ka4ecTBO YXENTKA — PACYETOM I1OKA3a-
Tenst K MHAEKC JKenTkay» mo popmyne: bk = h/d,
rae b — BbICOTA MAOTHOTO >KenTKa, Mm; d —
AVIaMEeTP MAOTHOTO >KEATKA, MM.

Mukybanmio stmiy MpOBOAMAM B MHKyOaTope
KUHL 1355-360-220 (USA).

Bce maTepmannl 661aM 06pabOTaHbI METOAA-
My BapuanmoHHon cratuctuku B MS Excel.

Pe3yabTaTsl MccaepoBanmit

B mabn. 1 npuBepeHDbI AQHHBIE IO OIJ€HKe
MeTPUYECKUX IOoKa3aTeAert OTOOPAHHBIX SIUL] KYP
OITBITHBIX ¥ KOHTPOABHOV T'DYIIIL.

CornacHo mabzn. 1, mopdomMeTpudeckue 1mo-
KazaTeny sInly, TTOAYYeHHBIX OT KyP ONBITHBIX U
KOHTPOABHOJ I'PYIII, B IJeAOM COOTBETCTBOBAAU
odMIIManbHBIM HODMATUBHBIM TPeOOBAHMSIM,
MMPEeABSIBASIEMBIM K MHKYOAIIMOHHBIM SIIJAM.
BmecTe ¢ TeM O6bIAM yCTAaHOBAEHBI AOCTOBEDHBIE
pasAMYMsI MO ManOMy AMAMETPY UM TOAIIVHE
ckopaymnl (**t = 3,59 npu p = 0,99) mexay
TPaHCTE€HHBIMM KyPaMM M UX KOHTPOABHBIMU
aHanoramm. Syija, ronydyeHHbIE OT TPAHCTEH-
HbIX Kyp rpynm 1 v 5, uMenn GOABLIIUIA ManbIv
AVIAMEeTp TI0 CPaBHEHMIO ¢ KoHTpoaeM Ha 3,0%
u 2,4% COOTBETCTBEHHO, YTO, BO3MOKHO, CBSI-
3aHO ¢ GU3MONOTUMYECKMMU M3MEHEHUSIMU B
PENPOAYKTUBHOW CHUCTeMe Yy TPAaHCTeHHBIX KYP
10 CPaBHEHMIO C KOHTPOABLHOV I'DYIIION.

IlokazaTeanm MHKYOAIMOHHBIX KayecTB
SIUI] OTMBITHBIX Y KOHTPOABHOW TPYIIN TaK>Ke
ObIAM B IIpeAenax HOPDMATHMBHBIX ITOKa3aTenevt,
YCTAaHOBAEHHBIX ANST MHKYOAUIMOHHBIX SIUI] KYD
(mabn. 2).

IIpn aTomM MesxAy rpynnamMm OTMeYanuch
HEKOTOPBIEe Pa3AMuMsl MO0 MHAEKCY SKenTka u
MHAeKCy Oenka. Slviija, monydeHHbIEe OT KYP
KOHTPOABLHOWM TPYIIIbI, MMEAU OOABIIUI IO
CPaBHEHMIO C OIBITHBLIMM TDYNIIaMMU MHAEKC
sKenTka. \aHHble pa3anuyst Bapbuposanayu ot 1,9
70 9,6 %, IpMyeM MeKAY KOHTPOABHOV I'PYIIION
M ONBITHOM TPYINNON 2 AaHHAasl pasHuija Obina
poctoBepHoit (p = 0,99). Pasamumst mesxxay
KOHTDPOABHOY M OIBITHBIMM TPYIIIAMM IO WMH-
Aekcy Oenka, oTpakamljeMy KadyeCTBEHHOE
COCTOSTHME SIMYHOTO Oenka, ObIAM MeHee BbIpa-
skeHHbIMKM. Hamnbonpirast pasuunga ¢ KOHTponeM
10 AQHHOMY IIOKasaTeAlo ObIna yCTaHOBAEHA
AMSL SIUL], TIONYYEHHBIX OT TPAHCTeHHBIX KYP
rpynnsl 2. Pasauia cocraBuna 15,4% B monb-
3y KOoHTpoAsl. OAHAaKO AAHHBIE PA3AUYMST OBIAU
HEAOCTOBEPHBI.

JlocToBepHBIE pPa3AUYMST MEKAY KOHTPOAD-
HOW ¥ OTILITHBIMY I'PYIIITAMM OBIAM YCTaHOBAEHBI
10 OTAENBHBIM TOKA3aTeNsIM COCTaBHBIX YacCTel
sirja: GOABIIOTO M Manoro AMaMeTpoOB Oenka,

Ta6n. 1. Pe3ynbTathl oLeHKN MOpoMeTpUYECKUX NOKa3aTenen aul
Tpynma Macca siina, © MHAE}(C CP?prI Bonbmmon aamerp, | Manbiit pviameTp, Tonmmua

sa, % MM MM CKOPAYIIbI, MM
KonTponbHast rpyrina 60,51 + 0,9 80,05 + 0,61 55,39 + 0,44 44,14 + 0,22 0,42 + 0,01
Ipynma 1 62,99 + 1,13 80,84 + 0,65 55,43 + 0,05 45,46 + 2,12* 0,39 £ 0,01~
I'pynmna 2 62,46 + 3,18 79,11 + 1,06 56,33 + 1,03 4444 + 0,73 0,41 £ 0,02
I'pynna 3 61,23 + 1,11 78,47 + 0,68 56,27 + 0,47 43,93 + 0,32 0,42 + 0,01
I'pynna 4 59,95 + 0,82 80,70 + 0,37 54,88 + 0,25 44,20 + 0,26 0,41 £+ 0,01
Tpynna 5 63,44 + 1,61 81,36 + 0,65 56,00 + 0,65 45,18 + 0,42* 0,40 £+ 0,02
I'pynma 6 60,97 + 1,08 80,75 + 0,64 55,25 + 0,59 44,30 + 0,21 0,42 £ 0,01
Hopmatussr mo OCT 50—75 70—80 — He menee 0,33

*\ocToBepHast pa3HOCTD, 10 OTHOIIEHMIO K KOHTPOABLHOV I'PYIIIIE.
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Ta6n. 2. MokasaTtenu KauecTBa AuL Kyp

T'pymnma Epmnanusr Xay
KouTponbnas rpynna 98,31 + 1,5
Tpyrma 1 97,21 + 2,79
Tpynma 2 90,16 + 3,52
Tpynmna 3 93,20 + 2,58
Tpynmna 4 94,39 + 1,41
Tpynma 5 96,4 + 2,67
Tpynmna 6 94,05 + 2,48

Mupexc 6enka Mupexc sxkentka
0,13 + 0,004 0,52 + 0,006
0,14 £+ 0,011 0,51 + 0,008
0,11 + 0,010 0,47 + 0,014*
0,12 £+ 0,008 0,50 + 0,017
0,13 + 0,005 0,51 + 0,005
0,14 + 0,009 0,49 + 0,010*
0,13 + 0,007 0,49 + 0,015

* \oCTOBepHAST PA3HOCTD, [T0 OTHOIIEHNMIO K KOHTPOABLHOJ I'DYIIIIE.

Ta6n. 3. OTaenbHbIE NOKa3aTesIM COCTaBHbIX YacTeiM KYPUHBIX ANL,

Tpynma Manbit pnameTp Boabuioi pnamerp Anamerp Macca 6enxa, Macca
MMAOTHOTO Genka, MM | MMNAOTHOTO 6enka, MM SKENTKa, MM r SKENTKaA, T
KouTponbnas rpynna 62,62 + 0,73 79,8 + 0,73 37,18 + 0,34 31,28 + 1,50 13,66 + 0,21
T'pynna 1 66,13 + 1,01* 81,67 + 1,84 37,69 + 0,38 33,55 + 0,96* | 14,29 + 0,30*
Tpynma 2 70,82 + 2,28* 85,52 + 3,15* 40,83 + 0,56* 26,44 + 2,15 | 15,87 + 0,39*
Tpynmna 3 68,69 + 1,53* 83,76 + 1,97* 37,83 + 0,62 31,75 + 1,31 13,77 + 0,28
Tpynmna 4 66,28 + 0,68 77,86 + 0,84* 37,81 + 0,30 29,71 + 0,53 13,95 £ 0,34
Tpynna 5 67,46 + 1,35* 76,61 + 1,36 39,14 + 0,79* 28,84 + 2,39 | 15,17 + 0,42*
Tpynmna 6 63,61 + 1,40 79,12 + 2,11 37,88 + 0,73 30,15 + 1,71 14,16 + 0,97

*\ocToBepHasi pa3HOCTb, [10 OTHOIIEHMIO K KOHTPOALHOV TPYIIIIe.

Ta6n. 4. Pe3ynbTatbl ONNOAOTBOPAEMOCTU KYPUHbIX AUL,

r 3an0s5KeHo HeonnoporBopennsie siitija OnAOAOTBOPEHHDBIE s
pyrma Ha MHKYOAluIo, IIT. I1IT. % I1Ir. %
KouTponbnast rpynna 20 1 5,0 19 95,0
Tpymma 1 12 1 8,3 11 91,7
I'pynma 2 12 1 8,3 12 91,7
Tpynmna 3 14 1 7,2 14 92,8
T'pynmna 4 18 2 11,1 16 88,9
Tpymma 5 10 1 10,0 9 90,0
Tpynmna 6 14 1 7,2 14 92,8

AMaMeTpa >KeATKa, Macchl Oenka M SKeATKa
(mabn. 3).

Slviija, mony4yeHHble OT TPAHCIE€HHBIX KYP,
MMeAUM AOCTOBEDPHO OONBIIMIT Manbiii AMaMETP
MAOTHOTO Oenka MO CPAaBHEHMIO C KOHTPOAEM
(p 2 0,99). Paszuuia nmo pAaHHOMY ITOKa3aTenio
Bapbuposana ot 1,6 po 13,1%. Shitya Kyp onbIT-
HBIX T'DYII TaK)Xe AOCTOBEPHO IMPEBOCXOAVNM
CBOM KOHTPOAbHDbIE AHANOTM [0 AMAMETPY U
macce xeatka Ao 9,8 m 16,2% (p =2 0,99) coor-
BETCTBEHHO.

PesyabTaThl paboThl MHKYOATOPWMS OlleHMBA-
IOT 110 KOAMYECTBY 3AOPOBOTO BBIAYIIMBIIETOCSI
CYTOYHOI'O MOMAOAHSIKA 10 OTHOILIEHUIO K O0Ie-
MY YMCAY TTIPOMHKYOMPOBAHHBIX sIUI] ( BBIBOA ) U
YMCAY OTMAOAOTBOPEHHBIX sIUI] ( BLIBOAMMOCTD )
— B %.

OAHEKO C y4eTOM TOTO, YTO MbI CTABUAM
3aAa4dy MMPOBEPUTD TONBKO OMAOAOTBOPSIEMOCTH
SIMI] KOHTPOABHOM M ONBITHBIX T'PYII, MHKY-
6auunio sSIMI] OCYHIEeCTBASIAM A0 6-CYyTOYHOTO
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Bo3pacTa 3MOPMOHOB. Pe3yabrarsl MHKYyOA[ MM
peACTaBAeHbl B mab. 4.

CornacHo paHHBIM thabn. 4, ONIAOAOTBO-
PSIEMOCTD SIMI] B OMBITHBIX IPYMIIax ObIna HYKE
10 CpaBHEHMIO ¢ KOHTpoaeM Ha 2,3—6,1%, uTo
MOSKeT ObITh CBSI3aHO C BAMSIHMEM Ha PaA3BUTHE
3MOPMOHOB MHTErpanyuu PeKOMOMHAHTHBIX re-
HOB B T€HOM KYP.

Taxum o6pazom, MopboOMeTPUIECKMUIT aHA-
AM3 M OlJeHKa MHKYOAIMOHHDBIX Ka4eCTB SIMI]
KypP OINBITHBIX ¥ KOHTPOABLHOM I'DYIIIT BBISIBUAN
AOCTOBEDHbIE PA3AUYMSI MO OTAEABHBIM I1O-
KazaTensiM MeXKAY rpymnmamu. Y TpPaHCTeHHBIX
Kyp, 110 CPABHEHUIO C KOHTPOAEM, YCTAHOBNEHO
AOCTOBEDHOE yBenMYeHMe MHAEKCa, AMaMeTpa
u mMacchl xeatka po 9,6, 9,8 u 16,2% coorset-
CTBEHHO, a TAK)Ke Manoro AuaMeTpa MAOTHOTO
6eaka po 13,1%, 9TOo MOKeT OBITH CBSI3aHO C
M3MeHEeHVEeM COCTaBa sini], OOYCAOBAEHHOTO
AKCIIpeccHert AOTIOAHUTEABHOTO ( peKOMOMHAHT-
HOTO) Oenka B SIAIIO.
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THE COMPARATIVE ASSESSMENT OF QUALITY INDICATORS OF HATCHING EGGS
FROM TRANSGENIC CHICKENS

The aim of this paper was to study the effect of integration and expression of recombinant DNA
to the transgenic chicken hatching eggs quality and their morphometric characteristics. The objects of research
were transgenic chickens that are based on cross «Shaver Browny. Transgenic chickens have been obtained
using a lentiviral vector that provides tissue specific expression of a recombinant product in the cells of the oviduct.
A 2.8 kb fragment of the chicken ovalbumin gene has been used for tissue—specific expression of transgenes gene
of ovalbumin. For researches have been used eggs with period of storage no more than 3 days
from the date of laying. Indicators: egg weight and its component parts, large and small diameters, index
of the form the eggs shell thickness, height and diameter of the albumen and yolk were studied. Based on data
obtained to quality specifications of the protein and yolk using calculation formulas The Haugh unit, index
of the albumen and yolk index were calculated. It was also studied fertility rate of transgenic chickens eggs
in comparison with control based on the analysis of the embryos development. It is found that transgenic chickens
compared to the control group showed a significant increase in yolk index, the yolk diameter and mass to 9.6%,
9.8% and 16.2%, respectively, and a small-diameter dense white of egg to 13.71%. This may be due
to the changing composition of eggs due to the expression of the recombinant protein into the egg. In transgenic
chickens also showed a decrease in fertility of eggs at the 2,3—6,1% compared with the control that
can be associated with the influence of integrated genes on the development of embryos.

Key words: transgenic poultry, incubation and hatching, morphology of eggs, yolk and white (albumen).
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UccneposaHne amuccun napHUKoBbIX ra3os
(CO,, CH,, N ,O) nousamn npeacraBuTesibHbIX
nangwacpros Mockosckoro meranosuca

VAK 631.42

M. M. Busupckas’, A. C. Lllenenesa?, . M. Ma3upog’, B. . BaceHeB":2

TPFAY-MCXA nm. K. A. TummnpsiseBa,
2Poccuvickuit yHuBepcuTeT ApyX6bl HAPOAOB,
lisidka912@mail.ru

Viccneposarve nocesLLeHo N3y4eHno 3aKOHOMEPHOCTEN NPOCTPaHCTBEHHO~BPEMEHHON N3MEHYBOCTY
M04YBEHHbIX MOTOKOB MapHUKOBbIX Fra30B TPEX KOHTPACTHbLIX TUIMOB 3eMIIErNob30BaHVi, XapakTePHbIX
47151 Meranonvca (arponanHaLadhT, 1econapKoBbIv naHAaLagpT v ypbonaHaluagT). B HacTosiLee BpemMs BivsHUeE
thakTopa ypbaHn3aymm Ha MNoToKU NMapHUKOBbIX ra30B B 60IbLLVHCTBE UCCeA0BaHu mmbo urHopupyeTcs,
B0 paccmaTpuBaEeTCs B acrekTe NpoMbILLNEHHbIX BbIOPOCOB rasoB v TpaHcrnopTa. [1poBefeHHbIe perynsipHbIe
MOHUTOPUHIOBbIE NCCIIE[0BaHNS MOYBEHHbLIX MOTOKOB NapHUKOBbLIX ra30B B TEHYEHWEe BereTtaymoHHoro nepmuoga
M03BOMIN BbIAENNTL (hakTopbl, 06YCAOBINBAIOLLME UX MPOCTPaHCTBEHHYIO Y BPEMEHH YO AMHAMUKY
C y4eTOM xapakTepa VUCrosib30BaHWs 3emsiernosb308aHuns. OTMeYeHo, HTo BHYTPEHHEE pa3Hoo6pasme NoToKoB
MapHVKOBbIX ra30B ONpeRenseTcs PAoM hakTopoB: perbeqhoM, YPOBHEM aHTPOMOreHHOM Harpy3Ku, XxapakTepom
pacTUTENbLHOCTY, 8HTPOMOreHHbIM PEryMpoBaHNeEM (BYHKLMOHWPOBAaHWS 3KOCUCTEMbI (MonvB, BHECEHME YR06PeHNH,
CKalLMBaHWe pacTUTeNbHOCTM], — KOTOpPbIe HE0BX0AVMMO YHUTLIBATL MNPy BbIGOPE KITKOYEBLIX y4aCcTKOB, aHanm3e 1
COrocTaBAeHn faHHbIX CXOXVX nccnenoBaHui. s 60bLUMHCTBE nccnenyemMbiX 3KOCUCTEM OCHOBHbIM (hakTopOM,
0npenensoLMM NOTOKU MNapHUKOBbIX ra3oB, bbia BNaxXHOoCTk rno4sbl. KoaghpumumeHT Koppensaumm BAaxHocTu
MoYBbI 1 OTOKA YIIEKUCIIOro rasa Ans arpoakocuctem 6o HanbosbsLuym (O,7), 4To CBSA3aHO C XapaKTepHbIM
V151 HUX HU3KM cofepXaHvuem Bnaru. s noToKoB MeTaHa XxapakTep B3anMOCBSA3Y C BNaXXHOCTbO 6bii1 06paTHbIM;
KO3thehnLMeHT Koppensumm asisi arpo3KocUCTeM v necHbIx akocmucTem coctasun —0,5. B xofe viccrnenoBanHu Takxe
BbISIBIIEHA BbICOKas KOPPENAUWs BNaXXHOCTY M04YBbI M SMUCCUM 3aK1cy a3oTa. bbino yctaHoBneHo, 4To B 0CHOBHOM
vccnenyembie y4acTku ABAAOTCA cTokom CH,,. B aTom 3aK/io4aeTcs BaXxHas 3Koorn4eckas (hyHKLUmMs
048 NpeACcTaBUTENbHbLIX TaHALLIaTOB Meranoamca.

KnioueBble cnoBa: 3K0norn4eckuin MOHUTOPWHI, MapHUKOBbIE rasbl, NOYBEHHbIE NMOTOKN NapHMKOBLIX ra3os,

Beepenne

I'robanbHbIe M3MEHEHVSI KAMMATA SIBASTIOTCSI
OAHOW U3 Haybonee aKTyanbHbIX TIPOOAEM COBpe-
MeHHOCTH. B 3HaYMTEeAbHOV Mepe 3T M3MeHe-
HIST OTIPEAENSTFOTCST BO3PACTAIOIIMMHU TOTOKAMM
MAPHUKOBBIX T'a30B, OCHOBHDLIMM M3 KOTOPDIX
sBastiorcst yraexucasi ras (CO,), meran (CH,)
u 3axuch asora (N,0) [1].

Topoackye MOYBBI TPAAUIIMOHHO MCKAIO-
YaAMCh U3 PErMOHANBHBIX MOHMTODPUHIOBDBIX
6MOreOXMMUYECKUX MCCAEAOBAHUI MOTOKOB
MMapHUKOBBIX TA30B, MCXOASI U3 TOTO, YTO yp-
6aHM3MPOBAHHDIE NAAHAIITADTHI 3aHUMAIOT CPaB-
HUTENBHO HeOOMBIINE TEPPUTOPUM M UX BKAAA
B CyMMapHbIe€ MMOTOKM HE MO>KeT ObITh 3HAYM-
TeabHbIM. OAHAKO SIPKO BBIPA’KEHHDIN MTPOIIecC
ypOaHM3auuM SIBASIETCSI OAHOM M3 Ba>KHEMIINX
TEHAEHIMI M3MEHEHUsSI COBPEMEHHOro 3eMae-
noab3oBanus (2 ). Takum o6pazom, yBenndeHme
TeMIia ypbaHU3aUM AendeT POAb FOPOACKMUX
MOYB B rno0anbHbIX OMOChEPHDBIX PYHKIUSIX U
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METaH, 3aKNCb a30Ta, YrneKncnbii ras.

6110reOXVMMIIECKIX JMKAAX Bce Honee 3HAYMMOI
(3, 4].

Ha paHHBII MOMEHT OCHOBHASI Macca MCcae-
AOBAaHUM B 0ONACTM M3y4eHUs] TTOTOKOB MapHU-
KOBBIX T'a30B ObIna c(hOKyCHMPOBaHA B OCHOBHOM
Ha MOTOKAaX YrA€pOAa M HAIMpaBnaeHA HA orpa-
HUYEHHDIT HA0Op arpo3KoCHUCTeM, & TaKXKe Ha
M3MEHEHMsI [TOTOKOB B PE3yAbTATE CMEHDI THUITA
3emMaerionbzosBanust (5, 6].

IJenv HACTOSIIIETO MCCAEAOBAHUSI COCTOUT B
M3YYEeHUM IMVUCCUU TAABHBIX NTAPHMUKOBBIX ra30B
(CO,, CH,n N,O) Anst KOHTPACTHBIX 9KOCUCTEM
B ycnoBusix MOCKOBCKOro merarnonuca.

XapakTepHOV OCOOEHHOCTLIO AAHHOT'O VC-
CAeAOBAHMSI SIBASIETCST €r0 HAIMPAaBAEHHOCTDL Ha
Mn3ydeHre 3aKOHOMEePHOCTEN MPOCTPAHCTBEHHO-
BPEMEHHO! M3MEHYMBOCTU MMOTOKOB MapHM-
KOBBIX Ta30B AMSI MOYB TPEX KOHTPACTHBIX
TUINOB 3eMAeNonb30BaHust (arponaHpmadT,
necomnapkoBbp naHAmadT U ypboraHamadT),
He TONBKO HAXOASIIIMXCSI B CXOAHBIX TOYBEHHO-
KAMMAaTUYECKUX YCAOBUSIX, HO M PACITONOSKEHHBIX
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Puc. 1. OcHOBHble 06bEKTbI MOHUTOPUHTA: 1 — necHble
navawadtel, 2 - ypbonanawadTel, 3 —arponaHawagTsl

TEPPUTOPUANBHO GAMBKO, YTO MO3BOAUAO AATH
Hanbonee TIONHYIO OLJeHKY U3Yy4aeMOVi TEPPUTO-
pPUM B Ka4€CTBE CTOKA,/UCTOIHUKA MAPHUKOBDBIX
razoB (puc. 1).

OO6BeKThI M METOABI MCCAEAOBAHMUIA

IIpoBepeHHbIE VICCAEAOBAHMST BLITTONHSIAUCD
B pamkax rpantoB PO@OU Ne 14-05-31370 u
14-04-31992. B pamkax opraHmsanuu MOHUTO-
PUHTOBBIX MCCNAEAOBAHMUIT OCHOBHBIX IMOTOKOB
MapHUKOBLIX ra3oB Ha Tepputopun MocKBbI
OBIAM BBIOPAHBI MAOIIAAKM, TTPEACTABASIIONIME
OCHOBHbIE THUIIBI AAHAIIA(MTOB METrarnoAnca: Ae-
COMapKOBble HACAXKAEHMsI, Ta30HbI Pa3AUMYHBIX
GYHKIIMOHAADHBIX 30H TOPOAA M arpoAaHAiad-
Tl (mabzn. 1). Bpibop y4acTKOB mpomsBeAeH
C y4eTOM MX BHYTPEHHEN HeOAHOPOAHOCTH,
YTO TMO3BOASIET M3YYUTH OCHOBHBIE (DAKTOPBI,
BO3AENMCTBYMOIIMEe Ha (GOPMMPOBAHME TOTOKOB
MMapHMKOBDIX ra30B.

B kavecTBe OCHOBHOroO MeTOAa MCCAEAOBA-
HMSI 32 TIOTOKAMM [TAPHUKOBBIX 'a30B MCIIOAb30-
BanCsl METOA KCIO3UIJMOHHDBIX KaMep.

Ha moBepxHOCTH MOYBBLI C Bpe3aHHBIMU B
Hee B Hayane ce30HA OCHOBaHMsIMK (He paHee
yeMm 3a 4 vaca AO MepPBOro M3MepeHus1) Obira
yCTaHOBAEHA KaMepa, umeronast GopmMy JUAMH-
ADPa, OAHO M3 OCHOBaHUM KOTOPOTO OTCYTCTBO-
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Ta6n. 1. CxemMa 3KCnepUMeHTa
Twurer 3emne- IToBTOp-
KntoueBpie yyacTkm
TOAB30BAHNST HOCTD
NecHble CxnoH xonma 10
IKOCUCTEMDI ITopomBa xonMa 10
ropoaa
POA Bepumua xonma 5
T'opoackue T'azons! ¢ yxopom, 10
ra3oHbl cnabblyl ypOBEHDb HArpysku
T'azonsr 6e3 yxopa, 10
cnrabbll ypOBEHDb HATPY3KU
TazoHb! ¢ yX0AOM, 5
BBICOKMI YPOBEHb HATPY3KMU
T'azonsr 6e3 yxopa, 5
BBICOKMJ YPOBEHDb Harpy3ku
Arposxko- MunumanbHast o6paborka 5
CHCTEMDI Tpaanmonnas o6padborka 5

Bano. Kamepa 6bina repMeTUYHOM, OHA TINOTHO
KpeImMAach K OCHOBAHUIO OTKPBITOM CTOPOHOA.
IIpuuun paboTbl 3aKAIOYANCS B U3MeEDPEHUN
MPUPOCTA KOHIJEHTPAI[MK ra3d B Te4eHMe Oorpe-
AENEHHOTO MTePUOAA B 3aKPBITOM 00'beMe KaMePbl
¢ U3BeCTHOM nnomaan movsbl. [1o monyueHHBIM
AAHHBIM OBIA TIPOM3BEAEH pacyeT CKOPOCTHU
noroka rasa (7, 8). O6pasibl MOYBEHHOI'O BO3-
AyXa OTOMPANUCD TTepeA HAYAAOM IKCIO3UIINMA,
a taxxe yepe3 30 n 60 MuH mocne Havana dKC-
MO3UIIMU HIMPUIJAMU B TFepPMeTU3UPOBAHHbBIE
cTeknstHHbIe (prakoHbl. KoHjeHTpanmst napHu-
KOBBIX Ta30B B MPO0aX OIMPeAENsInach Ha Xpo-
matorpade KPMCTANANA-5000.2 ¢ nhameHHO-
MOHMU3AIMOHHBIM AETEKTOPOM M AETEKTOPOM
aNeKTPOHHOTO 3axBaTta. [loTok paccumTpIBancst
10 TPEM MMONYYeHHDBIM 3HAYEHVSIM Ha OCHOBAHUM
ypaBHEHUSI MAEANbHOTO rasa.

OAHOBpeMeHHO C OTHOpPOM TIpOO BO3AYyXa
M3MEePSIAMCh TeMIIEPATYPA M BAaXKHOCTD MTOYBBI,
TaK KaKk 3T [MOKA3ATEAM SIBASIIOTCSI BAXKHBIMU
daxkTOopamMy MPOCTPAHCTBEHHO-BPEMEHHOM W3-
MEHYMBOCTY MOYBEHHBIX MMOTOKOB MAPHUKOBDLIX
rasos.

PesyabraTsl MccaepoBaHmi

WccnepoBanust, TpoBeAeHHDbIE B NeTHME Tie-
puoant 2014—2015 rr., nokaszanyu 3HaYMUTENbHOE
MIPOCTPAHCTBEHHOE Pa3zHOOOpa3ue MOYBEHHBIX
XapaKTePUCTUK U3ydYaeMbIX TPEeACTABUTEAbHDBIX
naHamadTOB Meramoamca M, Kak CAeACTBUeE,
3HAYUTEABHO BapbUPYIOLIME TTOTOKU M3yYaeMbIX
MMapHUKOBBIX T'a30B. XapaKTePUCTUKA YIaCTKOB
MCCAeAOBaHUS IIPeACTaBAeHaA B mabds. 2.

ITpn ogenke cpepHEeCEe30HHOWM IMUCCUU
YIAEKMCAOTO Ta3a MOYBaMU TOPOACKMX IKOCU-
CTeM BBISIBAEHO, YTO HambOOABIIEN 3MUCCHUeN
XapakTepu3ylTcsI TOPOACKMe Ta3oHbl — 7,4
r/M?AeHb, arPO’KOCUCTEMDI U A€CHDIE IKOCUCTE-

Teopetnueckue u npuknagHsie npo6nemsl ANK Ne3 2015



aKoJnoruma

Ta6n. 2. XapaKTepuCTMKA Y4aCTKOB UCCIIEA0BAHMA

Twurmor Baax- | Temre- 9 ccs IThoTHOCTD
3eMACTIONH3OBAHIIS HOOC'”% parypa, CO,, r/m? N,O | CH, Corg, % pPHyq N, % r/cm’ ’
% C AeHb Mr/M2peHb
\ecHble 3KOCHCTE- 219 14,2 3,2 0,05 -0,7 10,83 +0,3| 4,63 +0,4|0,41 + 0,12 (0,95 + 0,11
MBI TOPOAA
Topoackue razoHbl 25,4 18,9 7,4 0,04 —-0,6 |1,21 +0,3|5,27 +0,3 (0,26 + 0,15 1,17 + 0,08
ArposkocucTembr 14,9 21,7 3,8 0,26 —0,08 | 0,52 + 0,1| 4,05+ 0,1 [ 0,15 + 0,08 | 1,24 + 0,21

MDbI XapaKTePU3yeTCsI TPUMEDPHO OAMHAKOBBIMMU
3HavYeHusiMu rmoroka — 3,2 u 3,8 r/m?peHb co-
oTBeTcTBeHHO (mabz. 2). Paguuiia o6ycroBaeHa
PasnMYHBIMY YPOBHSIMM YBAASKHEHUSI, KOTOPBIE
B AQHHOM cAy4Yae Obinn (pakToOPOM, ONPEAENsTIO-
mym noTok CO,, 1 3HAYMTEABHLIMY PASAMYMSIMU
HaTlOYBEHHOTO TTOKPOBA.

Bce mccnepyemble yyacTRM XapakTepu3y-
I0TCST HU3KMM 3HadeHueM noroxka N,O, mpuyem
HauOONBITNMM 3HAYEHMEM IMOTOKA XapaKTEPU3Y-
f0TCsT MOYBBI arpoakocyctem (0,16 mr/mM?aeHb),
49TO OODBSICHSIETCS] MCITONB30BaAHMEM a30THDIX
YAOODEHUIT Ha 3TOM yYaCTKE.

Bce mccnepyemble y4acTKM IO CPEAHUM
3HAYEHMs] 3a CE30H SIBASIIOTCSI CTOKAMMU ANSI
MeTaHa. J\AST TOPOACKMX TAa30HOB M NE€CHBIX
akocucteM cTok cocrasun 0,7 u 0,6 r/m?*penpb
COOTBETCTBEHHO, AASI arPOIKOCUCTEM CTOK W
AMUCCUST TIPAKTUYECKM YPABHOBEIIEHBI, YTO
OOBSICHSIETCST TE€M, YTO TTOYBBI AAHHOTO y9aCTKa
XapaKTepU3yIOTCsT HAaMOONBINEH TIAOTHOCTBIO U
MTOBBITTEHHON CKAOHHOCTBIO K (OPMUPOBAHUIO
MMUKPOAHA3POOHBIX YCAOBUIA.

l\ecHble IKOCUCTEMBI, MMPEACTABAEHHDBIE
B MCCNAEAOBAHUM, M3YYaAUCh HaA TIPUMepe
KAIOYEBBIX YYACTKOB, PACITONOYKEHHBIX B KOH-
TPACTHBIX TTO3UIIMSIX Penbeda: MOAOIIBA, CKAOH
BeprmmiHa. CpeAM OCTanbHBIX YYaCTKOB Bep-
MMHA XOAMa OTAMYANAChL Haubonee BBICOKOWM
TeMITepaTypon MOUYBDLI M BAaKHOCTLIO (15,2 +
2,1°Cn 27,2 + 14,2 % cOOTBETCTBEHHO), TIPA
3TOM BAAYKHOCTD B TeYEHME Ce30Ha XapaKTepu-
30Banach 3HAYMTEABHOM AMHAMUKOM. Y4aCTOK
Ha BepIIMHEe XapaKTePU30BaNCs HAMOOADLIIEN
amuccuernt CO, (5,1 £ 2,05 r/m?*penn), uTo
00DbSICHSIETCST ONATONPUSITHBIMY MUKPOKAMMA-
TUYIECKUMM YCAOBUSIMU U XapaKTEPUCTUKAMMU
MOYBBI: 6ONEee BLICOKMM YPOBHEM COAEPIKAHMSI
rymyca u 60nee NerkuM TPaHyAOMETPUIECKUM
COCTaBOM. Y4aCTOK B KOHTPACTHOM TIO3UIIUN:
Ha IMOAOINIBE CKAOHA XapaKTepU30BaNCs Hau-
6onbIIeVT BAASKHOCTBIO TMOYBBI M HaMMeHBIIeN
remmeparypont (34,1 + 9,4% n 14,5 + 2,5°C
COOTBETCTBEHHO), B TO K€ BPEMSI IMUCCUS
CO, (4,5 + 3,1 r/m?AeHb) HA N\AaHHOM y4YacTKe
He3HAYNTENBHO OTAMYANACH OT y4YacTKa Ha
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ckaone (4,24 + 1,7 r/mM?peHb IpU CPEAHUX 3a
BETETAI[MOHHDI TTEPUOA TEMITePaATyPe U BAAK-
Hoctv nousnl 14,7 + 2,2°C u 30,6 + 10,1%
COOTBETCTBEHHO ).

Bbino oTMedYeHO, YTO AASI BCEX YYACTKOB
B CPeAHEM 3a Ce30H XapaKTepPHO IOrAOLjeHMe
MeTaHa; HaMGOABIIMIT CTOK 3apUKCUPOBAH
AMsl ckaoHa m BepmmHbl xoama (0,9 m 0,7
mMr/m?peHb cooTBeTcTBeHHO). Takoe pacripe-
AeneHne OOBSICHSIETCST PAa3HbIM YBAAKHEHMEM
y4acTKOB: Hambonee BAAKHDLIE TOYBBI Ha TIO-
AOTIBE XOAMa YACTUYHO TTOATOIASIAMCH BECHOM
M Toche OOUALHBIX OCAAKOB, CTAHOBSICH B 3TU
MePUOABI He CTOKOM, a MCTOYHMKOM MeTaHa.
Hawnbonbiiast aMmyccust 3akycy a30tTa OTMeYanach
AAST YyY4AaCTKOB Ha BepuinHe u ckaoHe xoama (0,34
n 0,37 mr/m? peHb COOTBETCTBEHHO ), HAMMEHb-
mast — Aast mopomssl (0,1 Mr/m? peHb).

OcHoBHbIMK dakTopamMu AnddepeHaN
FOPOACKMX T'a30HOB SIBASINMICH aHTPOITOT'€HHAsI
Harpy3ka ¥ Hanuume yxopa. Bbino BBISIBAEHO,
uTo Hanboabmas amuccust CO, xapakTepHa Anst
YYaCTKOB C BBICOKMM YPOBHEM aHTPOTIOTEHHOM
Harpysku (6AM3K0e pACIIONOKEHME OXKMBNEHHDIX
MPOE3XXUX 4YaCTeNn), NPU 3TOM ANST Yy4aCTKA C
YXOAOM 3MMCCUST BBITIE, YeM ANST ydacTKa Oe3
yxopa: 8,96 + 4,31 u 5,79 + 2,42 r/mM?peHb co-
OTBETCTBEHHO; AASI 9TUX YYACTKOB XapakTepHa
HanbGoNbIIAasT BAaXKHOCTD 1mouBbl: 27,1 + 10,67 %
AAsI ygacTka ¢ yxopaoM u 32,4 + 9,3% anst yuact-
Ka 6e3 yxopa. [ToBbimeHHast BAQKHOCTH TTOYBDI
Ha y4yacTke 0e3 yXoAa MOXKeT OBIThb CBsi3aHa C
YIIAOTHEHMEM BEPXHErO0 TOPM30HTA TOYBLI U
YXYAITEHMEM YCAOBUM (GUABTPAIIMM BAATU B
6onee Hu3kme ropusoHTel. CpepHece30HHbIE
3HAYEHUST TeMIepaTypbl MOYBBI COCTABUAU
19,7°C apast yyactka ¢ yxopaom m 22,7°C anst
y4acTka 6e3 yxopa. Y4acTku co crabbIM ypOB-
HEM aHTPOIIOTeHHOI HATPY3KY HE3aBUCHUMO OT
YXOAQ XapaKTePU3YIOTCST OAM3KMMY 3HAYEHUSTMA
TEeMITePATYPBI Y BAYKHOCTHU TTOYBBI, HO TTPU CXO-
SKMX MUKPOKAMMATUYECKMX MapaMerpax 6onee
BBICOKOE 3HA4YeHME IMUCCUM XAPAKTEPHO AASI
yuactka ¢ yxopnom — 6,40 + 3,25 r/m? peHpb, B
TO BpeMsl KaK AAsT ydacTka 6e3 yxopa — 4,73 +
2,03 r/m? penn (puc. 2).
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Puc. 2. luHamuka Temnepatypbl Bosayxa (1) u nousbl
(2), Bnaxknoctu nousbl (3) M NOYBEHHBIX
noTokoB yraekucnoro rasa () rasoHos (a), nonesbix (6)
¥ necHbIx (8) 3KOCMCTEM B YepTe Meranonuca

ITo cpepHece30HHBIM 3HAYEHUSIM BCE KO-
YeBble YYACTKU Fa30HHDBIX IKOCUCTEM SIBASINACH
cTokoM AAst MmetaHa. Ho HaumGoapmmit cTOK
OTMeYanCsl AAST YYACTKOB C MEHDIIMM YPOBHEM
a"TporiorenHoyt Harpysku: —0,43 + 0,35 mr/
M?A€Hb AAsT yyacTka ¢ yxoaom n —0,75 + 1,42
Mr/M?peHDb ANST ydacTka 6e3 yXoAa.

B orHorrennn 3akucy azora kapTuHa 6onee
CNO>KHAsI. YYacTOK, HaAXOASIIIUICSI B Haubonee
€CTeCTBEHHBIX YCAOBUSIX — 0Oe3 yXoAa U CO cha-
OBIM YPOBHEM HATrPY3KM — HAXOAUTCS MPAKTU-
YeCcKM B PABHOBECHOM COCTOSIHUM, TO €CTh He
SIBASIETCSI HM MCTOYHUKOM, H1 cTokoM Anst N, O,
Y4aCTOK B KOHTPACTHDBIX YCAOBUSIX — C BBICOKOM
HAarpy3KoM M YXOAOM — BBIAEAsIET HaMOOAbIIIee
KOAMYECTBO 3aKMUCU 0,25 mr/m?pennb. J\Ba
ADYIMX y4acTKa — C CMABHOI HArpy3KOit, HO Oe3
YXO0Aa M C YXOAOM, HO chabo¥l HATPY3KOIT — Xa-
PaKTEePU3YIOTCST OAM3KUM 3HAYEHUEM IMUCCUMN.
Takum obpaszom, ANST TOPOACKUX IKOCUCTEM
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aHTPOITOTEHHAsT HArPy3Ka SIBASIETCSI Ba>XHBIM
(haxTOpOM, OTIPEAENSTION UM [TOYBEHHbIE TTOTOKNU
[MapPHUKOBBIX T'a30B.

McenepoBaHmst arposakoCUCTEMbl PA3AU-
Yanuchb Mo TUny oO6paboTKM: MMHUMAAbLHAST U
TpapuionHasi. OnbIT ObIA 3aA0KeH Ha ABYX
BapMAHTAX KYABTYD — STYMEHb M BUKO-OBCSIHASI
cmech. [Ipu a3TOM CynecTBEHHOV PAa3HUIIBI MEJK-
AY TUIIAMU KYABTYD BLISIBAEHO He ObINO, B CBSI3U
C 4eM TOABKO 00paboOTKa paccMaTprBanachb Kak
$pakTop MPOCTPAHCTBEHHOTO PazHOOOPA3MSI.
B oTHOIIEHUN TeMIIePATYPHOrO PEKUMA TTOYBBI
MCCAEAYEMDIX YYaCTKOB OTAMYANMCH HE3HAYM-
TeapHo: 21,8°C Anst MMHMManbHOM 06PaboOTKMU
u 22,7°C AnST TPAAMIIMOHHOV, 6Honee 3HAYUTEND-
HbI€ PA3AMYMSI OTMeY€eHbl BO BAAXKHOCTU ITOYBBI:
16,3% anst MuHuManbHOV obpabotku v 21,4 %
ANST TPAAUIIMOHHOVA.

Amuccust CO, AAST AAHHBIX yYaCTKOB TaKXKe
He XapaKTepuU3yeTcsl 3HAYUTEAbHBIMU OTAMYUSI-
mu: 4,04 r/M?peHDb ANST MMHMMAaAbHOV 00padoTKMI
u 3,6 r/M% AeHb ANST TPAAUIIMOHHOM. ATPOIKOCH-
CTEMBI TAKKE SIBASIIOTCSI CTOKOM AMASI METAHA U B
cpepHeM ctok coctasasiet 0,2—0,3 mr/m? peHb.
XapakTepHOM OCOOEHHOCTBIO ArpoO3aKOCUCTEM
SIBASIETCSI CDABHUTENDHO BBICOKOE 3HAaYeHMe
amuccuu 3akucy azora — 0,38—0,48 mr/m? peHb,
YTO SIBASIETCST TIPSIMBIM CAEACTBUEM TPVMEHEH ST
Ha 3TUX y4aCTKAX a30THBIX YAOODEHUI — TIpsi-
moro uctoynnka amuccun N,O.

Meskce30HHAsT AMHAMMKA YTAEKUCAOTO
rasa, TeMmrepaTypbl BO3AyXa, BAAXXHOCTU U
TeMITepATYPbI MOYBLI HA M3y4aeMbIX y4aCTKAX
npepcTaBaeHsl Ha puc. 3. B mepuop ¢ mioHs
[0 CEHTSIOPb MAaKCHManbHbIe 3HAYEHMS] IMIUC-
CUM YTAEKMCNAOTO rasa HaOAIAAIOTCSI B KOHIJE
nera (asrycrt) aast raszonos (11,8 + 2.3 r
CO,/mM?*AeHb) 1 B Hayane neTa (MIOHD) AN TTOAST
(6,0 £ 1,1 r CO,/m?*aenp) m neca (6,7 £ 1,4r
CO,/m?penp). MuHMManbHbIE 3HAYEHWUST IMIC-
c CO, xapakTepHbI AAsl HaYana Aeta (MIOHD)
Ha ra3oHHbIX ypboskocucremax (2,6 + 0,7 r
CO,/M?peHDb) 1 AMST CEPEAVHBI AeTa Ha MOAEBBIX
" AecHbIX ypb6oakocuctemax (2,0 + 0,5m 2,8 +
0,6 r CO,/M?A€Hb COOTBETCTBEHHO ).

BroisiBreHO BAMSIHME TeMITEPATYPbI M BAAXK-
HOCTM ITOYBBI HAa MOYBEHHYIO IMUCCUIO yriae-
KMCAOTO raza. \Asl arpoakoCuCTeM, KaK ANSI
Haubonee 3aCyHmIAMBBIX, OTMe4YeHA BBICOKASI
xoppensigust motroka CO, ¢ BAAKHOCTBIO TO-
yBpl — 0,7.

Anst ypOO3KOCHUCTEM M NECHDBIX IKOCUCTEM
B3aMMOCBSI3b C BAAYKHOCTDBIO TAK)KE AOCTATOYHO
BbICOKA (KOIDDUIMEHT KOPPENSITIUM COCTABUA
0,49 u 0,46 COOTBETCTBEHHO ), HO C TeMIIepaTy-
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Puc. 3. iuHammuka Temnepatypbl Bo3gyxa (1) 1 noussl
(2), BnakHocT no4Bbl (3) U NOYBEHHDLIX MOTOKOB MeTaHa
(O) v 3akuck asota (M) rasoHoB (a), nonesbix (6)

U NeCHbIX (8) JKOCUCTEM B YepTe meranoauca

PO B TedeHIe NeTHETO MTePUOAA CYIeCTBEHHOM
B3aMMOCBSI3Y BBLISIBAEHO He OBINO.

Meskce3oHHasT AMHAMMKA TMOTOKOB MeTa-
Ha M 3aKUCU a30Ta TIPEeACTaBnAeHA Ha puc. 3.
B oCHOBHOM mMccnepyeMble YIACTKYU SIBASTIOTCST
crokom CH, u ncrounukom N,O. C uionst no
CeHTSIOPb MakCUMaAbHDbIE 3HAYEHUST CTOKA Me-
TaHa HabAIOAAIOTCS B CEHTSIOpe AAST Ta30HOB
(1,0 £ 0,2 mr CH,/M?AeHb) U B MIONe ANST TTOAST
(0,9 £ 0,1 mr CH,/m?*aenn) u neca (1,5 £ 0,3
mr CH,/m?penn).

MwunnmanbHble 3HaveHust croka CH, or-
Me4Yanuch B aBTyCTe Ha TMONEBLIX ypHOIKOCH-
cremax (0,08 £+ 0,02 mr CH,/M?*AeHb) 1 B mione
Ha necHbIX ypboakocucremax (0,12 + 0,03 mr
CH,/m?penn). Bripenemne CH, xapaxrepHo
AASI TA30HHDBIX YpOO3KOCHCTEM B HavYane nAeTa
(monn) (0,48 + 0,07 mr CH, /mM*pennb). Maxk-
CMManbHOE BhIAENEeHME 3aKMCHU a30Ta Habnopaa-
noch B Havane mionst anst razonos (0,37 + 0,06
mr N,O/M?AeHb) M B Havane MIOHS AAS TTOASI
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(1,5 £ 0,08 mr N,O/m?penn) u neca (1,3 +
0,06 mr N,O/m?penn). Ilpu aToM oTMeyancs u
crok N,O, MakcuManbHble 3HaYeHMs] KOTOPOTro
COCTaBUAM B cepepyviHe mioast Ha raszoHax (0,18
+ 0,02 mr N,O/m?peHb) M Ha TOAEBLIX Yp6O-
axocucremax (0,13 + 0,01 mr N,O/m?aenp) 1
B KOHIJe aBryCcTa Ha AeCHBIX ypOO3KOCHUCTEMAX
(0,30 + 0,03 mr N,O /m?penb).

AT arpoakocucTeM OTMedeHa BbICOKASI
KOPPENSIINST TOTOKOB C BAAKHOCTDLIO MOYBBI:
KO3GOUIMEHT KOPPENSIIIMU C TOTOKOM MeTaHa
cocraBua —0,5, ¢ 3akucpio azora — 0,78; ¢
TEMITePATYPOI BBICOKMI KO3 PUIMEHT Koppe-
ASTIUY OBIA OTMeYeH TOABKO Anst MeTaHa — 0,6.
JAnst ypOOIKOCUCTEM 3HAYMTENBHAST KOPPENSIIIVSI
C BA@XKHOCTBIO IMOYBBI ObIA@ OTMEYEHA TONABKO
Anst moTokoB N,O: xoapduymeHT Koppeasmun
coctaBun 0,7. Anst neCHDBIX 9KOCUCTEM OTMedve-
Ha B3aMMOCBSI3b TOTOKOB M BNAKHOCTU ITOYBBDI:
KO3GOUIIMEHT KOPPENSIIIMU C TOTOKOM MeTaHa
coctaBua —0,5, a ¢ 3akucpio azora — 0,8.

Brisopnt

B pesyabraTe mpoBepeHMST MCCAeAOBAHMI
BBISIBAEHDBI 3HAYMTEAbHBIE PA3AUMYMST MEXKAY
IMOYBaMM F'OPOACKMX DKOCUCTEM PA3HBIX TUIIOB
M BHYTPU Ka>kKAO¥M OTAENBHOM 3KOCUCTEMBI.
IIpu ycroBHOM AeneHVM FOPOACKMX IKOCUCTEM
Ha NeCHble, MTOAeBble (MAM arpoO3KOCUCTEMbI) U
FOPOACKME ra30HbI B 3TOM PSIAY BbISIBAEHO 3Ha-
YyTeAbHOe pa3zHOOOpa3ue MOYBEHHBIX MOTOKOB
MapHUKOBBIX TazoB. Hambonbinert amuccuent
YIAEKMCAOTO Tra3a XapaKTepPU3YIOTCSI TOPOA-
CK}e Ta30HDbI, ee CPeAHeCe30HHOe 3HavyeHue
cocrtasaster 7,4 r/M?A€Hb, 4TO MOYTU B ABa
pasa mpeBbIllaeT IMUCCUIO NeCHBIX 3KOCUCTEM
u arpoakocuctem. Bce mccaepyembrie akocucTe-
MBI SIBASIFOTCSI CTOKOM AAsl MeTaHa, HanbOOADb-
lIee 3HaYeHME CTOKA OTMEYAEeTCs AAST AeCHBIX
(0,7 mr/m?aenn) u ropopackux sxkocucrtem (0,6
Mr/m? peHb). IMUCCUST 3aKMCU MeTaHa AOCTa-
TOYHO CAAOO BBIPpASKEHA AASI NAeCHDLIX M TOPOA-
CKMX IKOCUCTEM, OAHAKO ANSI arpOdKOCUCTEM
(cpepHee 3HavyeHMe) ee 3HAYEHME AOCTUTAET
0,26 mr/m?peHb, 3TO CBSI3aHO C IPUMEHEHMEeM
a30THBIX YAOODEHMIA.

Anst GONBIIMHCTBA UCCAEAYEMbBIX 3KOCUCTEM
OCHOBHBIM (paKTOPOM, ONPEAENSTIONIMM MTOTOKN
MAaPHUKOBBIX I'a30B, SIBASAACH BAAYKHOCTD [TOYBBI.
Koadpduiment xoppensiyuy BAAXKHOCTH MTOYBbI
M IOTOKA YIAEKMCAOTO ra3a ANsT arPO3KOCUCTEM
6nin HanboapmmMm (0,7), 4TO CBsI3aHO € Xapak-
TEPHBIM ANST HUX HU3KUM COAEP>KaHMEM BAATH.
AAsl TOTOKOB MeTaHa XapaKTep B3aMMOCBSI3U
C BAAXKHOCTBIO ObIA 06paTHBIM, KO3GOUIIMEHT
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Koppensigmnm AAST arPO3KOCUCTEM M NE€CHDIX 9KO-

cucteM coctaBun —0,5. Takske BbIsIBAeHA BBICO- Mccnedosanue vinontero npu nodoeprxke
Kast KOpPEASIIINUsT BAASKHOCTH TTOYBDLI M 3MUCCUNA epanmos PODJ Ne 14-05-31370 u 14-04-
3aKyMCH a3oTa. 31992.

Nutepatypa

1. Intergovernmental Panel on Climate Change (IPCC). Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories. IPCC/OECD/IEA/IGES, Hayama, Japan.
2000.

2. Pickett S. T. A., Cadenasso M. L., Grove J. M. et al. Urban ecological systems: Scientic foundations and
a decade of progress // J. of Environmental Management. 2011. — 92 331 362.

3. Kaye J. P., McCulley R. L., Burkez I. C. Carbon fluxes, nitrogen cycling, and soil microbial communities
in adjacent urban, native and agricultural ecosystems // Global Change Biology. — 2005. — V. 11. — P.
575—587.

4. I'epacumosa M. M., Cmpoearosa M. H., Moxaposa H. B. u 0p. AHTPOIIOTeHHbIe MTOYBbI, FeHe3¥C, Teorpa-
dust, pekyabtuBanust. Yuebnoe rocooue / Ilop pep. B. I'. Nob6bposonbckoro. — Cmonenck: OyikymeHa,
2003. — 268 c.

5. Bacenes B. 1., IIpokogvesa T. B., Maxapos O. A. Pazpaborka moaxoaa K CPaBHMTENBHOM OIJeHKe 3aITacoB
[MOYBEHHOT'O OPraHNYeCKOro yrAepoAa Merarionuca M Maaoro HacenenHoro nyukra // IlouBoBepenne. —
2013. — Ne6. — C. 1—12.

6. Kyodespos B. H., Kypearosa M. H. \bixauue nous Poccum: ananms 6a3bl AAHHBIX, MHOTOAETHUI MOHMUTO-
puHr, MoAeanpoBanue, obmme ouenku // ITouBoBepenne. — 2005. — Ne 9. — C. 1112—1121.

7. Cmazun A. B. T'azoBast ¢pasza noys. — M: Mzp-Bo MI'VY, 2005. — 301 c.

8. Monuanos A. I'. Bananc CO, B axocucTeMax COCHSIKOB M AyOpaB B Pa3HbLIX NeCOPAaCTUTENLHBIX 30HAX. —
Tyna: I'pud n K, 2007. — 284 c.

M. M. Vizirskaya', A. S. Shchepeleva?, 1. M. Mazirov', V. |. Vasenev'?

'Russian State Agrarian University — Timiryazev Moscow Agricultural Academy,
2People’s Friendship University of Russia
lisi4ka912@mail.ru

THE SOILS GREENHOUSE GASES FLUXES (CO,, CH,, N,O) INVESTIGATION
AT REPRESENTATIVE LANDSCAPES OF MOSCOW CITY

Research is carried out for analyzing of spatial and temporal variability of soil greenhouse gas fluxes
of three contrasting land use types most widespread in metropolis (agrolandscape, city forest landscape and
urbolandscapes or city lawns). Currently, the impact factor of urbanization on greenhouse gas fluxes in most
studies either ignored or considered in terms of industrial gas emissions and transport. Regular monitoring studies
of soil greenhouse gas fluxes during the growing season make possible to identify factors that contribute
to their spatial and temporal dynamics in view of the nature of land use. It is noted that the internal diversity
of greenhouse gases fluxes is determined by a number of factors: topography, level of anthropogenic impact,
vegetation characteristics, anthropogenic regulation of ecosystem functioning (watering, fertilizing, mowing
of vegetation). All these factors were considered during sampling plot selection, analyzing and comparing the data
of similar studies. For the majority of the studied ecosystems, the main factor determining the flow
of greenhouse gases is the soil moisture. The correlation coefficient of soil moisture and carbon dioxide emission
for agro—ecosystems was the largest — 0.7, which is due to their low moisture content, what is typical
for that type of landscapes. For methane fluxes nature of the relationship with the humidity was inverse correlation
coefficient for agro—ecosystems and forest ecosystems was —0.5. The studies also showed a high correlation
between soil moisture and nitrous oxide emissions. It was found that most of the studied areas reduce CH,
content in air, which is an important ecological soil function of representative landscape of megapolises.

Key words: environmental monitoring, greenhouse gases, soil greenhouse gas fluxes,
methane, nitrous oxide, carbon dioxide.
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Tunonorunvyeckne ocHoBbI NPOEKTUPOBAHUSA
3HaKoBOW naHawadgpTHon cpenbl

VAK 712.3/.7:711.436:728.84

E. 10. 3aiikoBa
Poccuwickui yHyuBepeuteT apyx6bl HAPOJO0B,
lena_landscape21@mail.ru

Hogas meToponorvs naHaLaghTHoro npoexkTMpoBaHus NoTpebyeT nepecMoTpa MHOMX rNoAxoAo0B K NaHALLIathTHoO
opraHn3aLuy TeEpPUTOPUI, B TOM YUCIIE U3MEHEHWS KATEropum XyA0XECTBEHHON oLeHKM 0bnvika cpeab!.
[v3sanHepcku meTon npegnonaraeT 0CMbICIIEHNE OCHOBHbIX MOHATUN 1 MPEANON0XEeHNI, XapakTepuUCcTyIKa
KOTOPbIX MO3BONAET OMPEAeINTL TUMOAOrMYECKYH0 CTPYKTYPY NaHA[LLIAagTHOr0 06beKTa v ero TUMoAoru4eckoro
0bpasa. TpaanLUMoHHO Mbl OrepUpyem YTUIMTapHbLIMK 31eMeHTaMu B NPOCTPaHCTBE 06bEKTa, ero 0COBEHHOCTAMM
TUMOOrMYECKON CTPYKTYPbI TEPPUTOPUI (MOBEPXHOCTb 3eMsu (MNaHLLET), eCTECTBEHHbIV pesbeh N ero
oTCyTCTBUE [reonnacTnyeckme (hopmMbl], BUAbl PACTUTENILHOCTY TPEX PYCOB, (hopMbl BOAHbLIX 06LEKTOB,
coBpeMeHHasi cKynbnTypa). MeTogonoryisi uccnefoBaHus 3aKo4aeTcsl B BU3YarbHOV OLieHKE CEMaHTUHECKNX
06pa3oB, Ha KOTOPble 3Ha4YUTENbHO BAVSET ONMNO3ULMS MEXAY 06bEKTUBHBIM 1 CY6bEKTVBHBIM, 38KOHOMEPHbLIM
v cnyyaiHeiM. B 06pasHbix YepTax naHaLagTHbix 06bekToB XX B. LOMUHUPYHOT 06bI4YHO ABa HE3aBUCUMBbIX,

HO [OMNOAHAIOLYMX ApYyr ApYra Npu3Haka MaeHTUYHOCTY (TMHWA 1 ¢hopMa, CUyaT 1 nnacTuka, MacLutab v obpas).
[MepBbii npy3aHak, Kak JOMUHaHTa KOHKPETHOro 06LEKTa, MOXET CYLLEeCTBOBaTh B 3HAKOBOW MHTEPpeTaumm
CaMOoCTOSITeNIbHO. A BTOPOY CO CBOVIMU XapakTepucTUKaMu Kak Bbl yXO[UT Ha 3aAHWV rniaH nmbo COBCEM (MCHE3aeTy
13 CEMaHTUKM KOMMOo3uLUmn. Pe3ynbTaTsl UCCrefoBaHVIs 0Ka3anu, 4To NMpyuMepPb!, OMMCaHHbIE B CTaTbe, CO34at0T
B KOMMO3ULMN 8KTUBHbIY CEMaHTUYECKU 06pas, KOTOPbIVi BU3yarnbHO NepeaaeTcs NPexae BCero ¢ MoMOLLb
MPOCTbIX 3N1EMEHTOB, @ 3aTEM YXXe C MOMOLLbIO0 CPEACTB NaHALLAahTHOro An3aniHa. Takyum 06pa3om, 4nst IOHUMaHUs
rpocTenLLIen 3HaKoBOV MHGbopMaLum B BUAE TNHWIA, (hOPM, CUY3Ta, MNacTukuy, MacLutaba v Bu3yansHoro
Kofga HeobxoauMbl AeTann3auyms Xy4oXXecTBeHHOro obpasa naHaLaTHOro 06bexkTa v ero «pasnoxXeHnes
Ha cemMaHTU4eckme 4epTbl. bbino ycTaHOBAEHO, YTO 3Tarbl AeTanu3aLmm XyLoXeCTBEHHbIX 06pa30B BHYTPU
06bEKTVBHOMO 3pUTENBHOMO PAAa MOXHO MPEeACTaBUTL B BUAE CTYNEHYaToN CUCTEMbI, COCTOSILLEN U3 TPEX 3TaroB
OLIeHKW BU3yarbHbIX XapakTepUCTUK NaHALLIahTHOro 0bbexkTa.

KnioueBble cnoBa: cemvioTvika naHfLadta, akonornyeckoe npoekTrpoaHue XXI Bexa kak peaynbTaT 0CMbICIEHNS
nnacTvku naxAwadita, HTerpaumm 6uoHn4eckon hopmel B naHAwadTHeIN AnadanH XX B., BuomopdHas dhopma

Anst HOBOW hunocohrn co3paHmst KOMNo3MLMM NMPOCTPaAHCTBA, CEMaHTVIKa B MOHMMaHUM CMblCna naHALadgTHOro AM3anHa,
churnocodhrsi co3aaHNA KOMMO3ULMM MPOCTPAHCTBA Ha OTMETKaX «MUHYC) 1 KMIHOCY, TEXHONOI S «BbIMONHEHNA»

Beepenne

Ilepexoa BbICIIEN MIKOABI K BBIITYCKY CIle-
JMAaAMCTOB — 6axkanaBpOB M MaruMcTpOB NAHA-
madTHON apXMUTEeKTYphbl, — pa3duMparommxcs
B IIMPOKOM CIIeKTpe BOIPOCOB IO CO3AaHMUIO
OKpy’Kaloljero Hac MCKYCCTBEHHOTO Mupa
«BTOPOYI IPMPOABI» B pAMKaX COBPEMEHHBIX I10-
TpebHOCTeN 00IecTBa, 3aCTaBAsSIET BO MHOTOM
IepecMOTpPeTDb NIPUBLIYHDLIE B3TASIABI HA T€OPUIO
M NpaKTUKy AaHAWA(GTHOI'O IMPOEKTUMPOBAHMSI.
JAaHHasT cTaThsl 3aTparMBaeT HEKOTOPBIE BO-
IIPOCLI, CBSI3aHHbIE C TaKMM I1epecMOTPOM, U
IIPe>KAE BCero Te, KOTopble IOMOT'YT CTYAeHTaM-
AaHAIA(PTHUKAM OCO3HAHHO OTHOCUTLCSI B CBO-
en1 paboTe K OIJeHKe CTPYKTYPBI M TUIIONOTUMU
TEePPUTOPHYA, & TAKSKe K ITPOIJecCcy MPOeKTUPOBA-
HUST UAEHTUYHDBIX NAaHAIMA(GTHBIX 0ODHEKTOB.

Ocob6enHoctu npodeccnynt AaHAMAGTHOTO
apxXMUTeKTOpa BbLITEKAIOT He TOALKO «...M3 TaK Ha-
3LIBA€MOT'O ITPOEKTHOTO OTHOIIEHMST K AEVICTBU-
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APXUTEKTYPHOIr o obbekTa J'IaHﬂLIJaCbTHbIMI/I cpencreamMn.

TeAbLHOCTH, KOTOPOe HaljeAeHO... Ha CO3UAaHue,
repeaAenKy, yCOBepUIeHCTBOBaHME» MMUpa U ero
nameHenust k ayumnremy [1]. Ona cBsizana co
criey UKoY TTPUHAANESKHOCTH AAHAMIAMTHON
apxXMUTEeKTYypLl K cepe MCKYCCTBa, YTO IPEAIO-
naraeT ljereHalpaBAeHHOe M3MeHeHMe «IIoKa-
3aTenem» 3allOMMHAEMOCTH CPEABbl CPeACTBaAMM
naspmadTHoro amsarHa. OAHAKO B CBSI3U €
MeAAEHHDIM ITPOLJeCCOM MHTerpaymuy MoCAeAHUX,
HOBasl MeTOAOAOTHSI MMOTpeOyeT IepecMOTpa
MHOTMX TIOAXOAOB K NaHAITA(THON OpraHm3anmmn
TEePPUTOPUIA, B TOM YMCAE M3MeHEHUST KaTeropuin
XYAOYXK€eCTBEHHOIT OIJeHKM 00AyKa cpeAbl. YacThb
3TUX TTOKa3aTeneN, CBSI3aHHAS C 3CTEeTUIECKMMU
Y 3HAKOBBIMM XapaKTepUCTUKaMM naHAmadra,
MO>KeT O00ONaAATbH OIpeAeNeHHOM CreluduKon
CBOJVICTB BM3YanbHOT'O BOCIPUSITHUSI OOBEKTA M,
CNepOBaTeNBHO, 3aTPOHET OIJeHKY CaMOV CPEABI,
ee KOMIIOHEHTOB U MeTOAMKY ee GOpMMpOBa-
Husl. [loaTomMy AnsT OCBOEHMSI CTOAB BasKHBIX
BOITPOCOB Pa3BUTMUSI AAaHAIA(GTHOIO MPOEKTH-
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pOBaHMsI HA COBPEMEHHOM 3Talle NpeACTaBAsIeT
MHTEepeC IOUCK TUIIOAOTMYECKON CTPYKTYPbI
naHAIadTHBIX 3HAKOB B Ka4eCcTBe MHCTPYMeHTa
dopmypoBaHMs HOBOTO 00Opasa OKpY>Karolen
Hac AeVMCTBUTENBHOCTH.

MeTopONOIMST MCCACAOBAHMIA

AM3artHepCKMIT MeTOA BKAIOYAEeT B ceOst
OCMBICAeHV€ OCHOBHBIX TTIOHSITUI U TIPEATIONOYKE-
HU, IO XapaKTePUCTUKAM KOTOPBIX BO3MOSKHO
oripepeneHre TUIMTOAOTUYECKON CTPYKTYPDI AAHA-
madTHOTO 00BbEKTa UAM €rO TUIIOAOTUYECKOTO
o6pasa. Peun B mepByIo ouepeab MOMAeT o chepe
«bOOpPMMUPOBAHMUST XYAOSKECTBEHHDLIX BIledaTae-
HUIT OT cpeAbl» [ 1] Yepes Bu3yanbHbIe CUMBOADI
M 3HAKM NPOCTPAHCTBA, KOTOPble HAOAIOAATEND
CyOBEKTUBHO MOJKET OMMCATh C IMTOMOIIBIO MTPO-
CTBIX NeMEHTOB B BUAE AMHUIT, GOPM, CUAYITOB,
MAAacTUKYM, Macitabda, oOpa3oB U BU3YaAbHOTO
kopa. Ha mpumepax MMpPOBOWM MPakTUKM NAHA-
madTHBIX MPOeKTOB XX B. MOXXHO C YCIEXOM
MIPOCAEAVITD IBOAIOIUIO IPEACTABAEHI aBTOPOB
0 dopMax M HOCUTENSIX 3TOV MHGMOPMALUN.

OpHako mopoOHasI OlleHKa IO CeMaHTWU-
YeCKUMM MPMU3HAKAM MOJKeT OBbITh KaK OObeK-
TUBHOW, TaK M CyObEKTUBHOWM, a HA ee PAa3HbBIX
aTarax OAHM XapPaKTEPUCTUKM 3HAKOB MOTYT
BOCIIPMHMMATBCSI PA3HBIMM HAONIOAATENSIMU U
AOMMHAHTAMM B KOMITO3UIIMM, M aKI€EHTAMU
B Hen. [loaTomy mcnonb3oBaHMe CUMBONOB U
3HAKOB ANSI TIepepAadyy YeNOBeKY HeOoOXOAVMOV
nHdopMauu B AaHAMmAbTe MPEACTABASIET CO-
60J1 MMOBOA AAST PACCMOTPEHMSI CMBICAOBOTO
sI3bIKA COBPEMEHHOTO NaHAIMAGTHOrO AM3artHa
B KayecTBe CPEACTBA 3CTETUYECKOTO M IMOIMO-
HanNbHOT'O HATIONHEHMSI 0OBEKTOB NaHAIIA(DTHOM
apXUTEKTYPBI.

NaHAIADTHBIT apXUTEKTOP TPAAUIIMOH-
HO omnepupyeT YTUAMTAPHLIMM INeMEHTaMM B
MIPOCTPAHCTBe 00DBEKTA, ero OCOOEHHOCTSIMU
TUIIOAOTUYECKOM CTPYKTYPbl TEPPUTOPUNA,
TaKMMM Kak: MOBEPXHOCTb 3eMAM (TINAHIIET),
€CTeCTBEHHDLIM penbed MAM €ro OTCYTCTBUE
(reomnactudeckyie (pOpPMBI), BUABI PACTUTEAD-
HOCTU TpeX sIpycoB, ¢GOPMbI BOAHBIX OOBEKTOB
M, KOHEYHO, COBpeMeHHasl ckyabmnTypa [2].
WMmenHo 3tu TBopyeckye o6pasnl B XXI B. 6yaAyT
aKTUBHO BBIBEAEHBI 13 TINOCKOCTHU KOMITO3UIIUN
M MHTEPIPETUPOBAHBI B MPOCTPAHCTBE AAHA-
madTHOTO 00DbEeKTa B BUAE CUCTEMBI KOAOB U
3HAKOB, CO3AaBasl €r0 HOBYIO CEMUOTUYECKYIO
UAEHTUYHOCTbD.

B cnokuBimericst cutyauuu HeoHXOAMMO
VIIOPSIAOYUTH CUCTEMY OIJ€HKU CeMaHTUYeCKUX
MIPU3HAKOB MPOCTBIX DAEMEHTOB, CO3AaBasl KO-
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CTSIK XyAOYKECTBEHHOT'O PeIIeHVsT AaHAIIA( THO
komno3uuy. OAHAKO HA BU3YaNbHYIO OIJ€HKY
CeMaHTUYEeCKMX 0OPa30B CyIIeCTBEHHOE BAMSHYE
OKa3bIBAET OIIMO3UNUS MEeXAY KaTeropusiMu
00BEKTUBHOTO M CYOBEKTMBHOTO, 3aKOHOMED-
Horo u cayvayinoro [3]. Torpa coBpeMeHHBIV
HAyYHBIVT KOHTEKCT IpeAAaraeT IMMPOKMeE BO3-
MO>KHOCTY AASI TPOBEAEHVSI METOAOAOTHMIECKOTO
KCIIepMMeHTa, HAIIPaBAeHHOTO Ha BbISICHEHME
006beMHO-TIPOCTPAHCTBEHHOT'O CTPOEHMsT 0Opa3sa
nanpmadTHOro oovekra. IIpy atom mponcxoant
BU3yaAbHOE CUMTBIBAHME OOBEMOB M XapaKkTep-
HBIX YePT MpOoCTeNmX GOopM, CTPYKTYPBI X 3a-
TTOAHEHMST, KOTOPBIE MOT'YT ITOPOAVTD Y 3PUTENST
omjymjeHue AeTaneyt aToro obpasa yepes IJBeT,
SIDKOCTD, ABVSKEHMe, TIPU3HAK, HIOAHC, TOXKAe-
CTBO, DUTM M T. A.

Kak y>xe oTmMedanoch BeIlle, BU3yanbHBIE
3HaKM AAHAMADTHOTO OOBEKTa MOTYT HOCUTD
00BEKTUBHBIN U CYObEeKTUBHBIN XapakTep U 3a-
BYMCETDb OT HabOAIOAATENST 32 CAAOM, IIMPOTLI €r0
Kpyro3opa ¥ TBOPYECKOTO DPAa3BUTUSI B IJ€AOM.
PaccMoTpuM mepBbIMt M3 HUX, HOCSIIUIT 00b-
eKTUBHBIM XapaKTep B BU3YaAbHOM M3yYEHUU
ceMaHTHYecKoro obpasa capa. Kak nokassiBaer
MPaKTUKA YICCAeAOBAaHMST NAHAIIA(DTHLIX 0ObEK-
T0oB XX B., B X 00pa3HbIX YepTaAX AOMUHUPYIOT
OOBIYHO ABa HE3aBVCHMMBIX, HO AOTIOAHSIIOIIAX
APYT Apyra npusHaKa MAEHTUYHOCTHU, HATIpMMeD:
AMHMSI M GopMa, CUAYAT M MAACTUKA, MacITad
1 o6pas. KaskaApit M3 HMX MOSKeT CylecTBOBATD
B 3HAKOBOV MHTEPIPETAMM CAMOCTOSITENBHO,
SIBASISICB AOMMHAHTOYI KOHKDETHOTO OOBeKTa.
Torpa BTOpOM — Kak ObI YXOAUT HAa BTOPOU
MA3H CO CBOMMM XapaKTepUCTUKAMM, AMOO CO-
BCEM «MCYe3aeT» M3 CeMaHTUKM KOMIIO3UIIUN.

B kadecTBe Takoro poommHMpYyIoniero o6pasa
B AAHAIIA(THOV KOMIIO3UIJMY MOTYT BBICTYTIATD
y3Ke CPeACTBa NaHAIIA(THOTO AM3anHA B BUAE
006paboOTaHHBIX MAaCCUBOB PACTUTEALHOCTY UAU
YeTKOV apXUTEKTOHMKIM KPOHBI, TOAAEPKMBAIO-
Iyie aBaHTrapAHbIe AaHAIAdTHBIE KOMITO3UIIMNA.
ITO AOMVMHMPOBaHME YUTAETCS» B MACCHUBE — B
HACBIIJeHHOV IJBETOBOJI TaMMe AePEBbEB U KY-
CTapHUKOB, CO3AaBasl He3a0bIBAeMbIVT MAEHTIUY-
HBIT 06pa3 o0beKTa AaHAMA(GTHOV aPXUTEKTY PBI
Ha TeMy Anbo «\mHUST», Anb6o « Popmar.

Taxk, B nmpoekte 1940 r. Franco Guerrero
rop, HaszBaHyeM « Tulcan Gardens» BeankonenHo
npepcTaBaeH apu3oHckut kunapuc (Cupressus
arizonica) B oOpPMAEHUM MECTHOTO KAAaAOUIIa
[4]). OanH M3 MEpBBIX MPOEKTOB PACKPLIBAET
IpekpacHyo paboTy ¢ GOPMOBAHHBIM >KUBLIM
MaTepManoM, KOrpaa ceMaHTudeckKast MHGOP-
Mauusl IepepaeTcs] 4yepe3 CTPUIKeHble (DOPMBI
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yCe4YeHHDIX MMPaMUA, FeoMeTpuYecKkue GUrypsi,
apku u 6apenbednl, a Takxke (GOPMBI, BBITON-
HEHHbIE B BUAE GUIYD AIOAEN, SKMBOTHBIX VAU
. Bce OHM BOCTIPUHMMAIOTCST B KOMITO3ULIUM
cajpa Kak 00'beMHbIe MAKPOCKYABIITYPbI, KOTOPDIE
CEMMOTUYECKM MTOAAEPIKUBAIOT CBOUMMU YTUNU-
TAPHBIMU XaPAKTEPUCTUKAMY HOBBIVT OOPa3HBIN
s13bIK TeMbl « Dopmay. OHa CBOMM MaCCHMBHBIM B
o6beMe KOMITO3UIIMM HAYaNOM KaK ObI « TOAABASI-
eT» Macmrab M AVMHMIO, YMTaeMble B Capy. A B
1IEAOM, «MCKYCCTBO (GDUTYPHOM CTPUKKM KYCTOB
ABAAIIATOrO BeKa AOCTUIAO ariorest B 3TOM OT-
AaneHHOM IOKHOAMEPUKAHCKOM Tropoae» [4].
ITO OAMH M3 MEPBBIX NTPUMEPOB AAHAIIA(DTHOM
paboThl C BEYHO3ENeHBIMY PACTEHUSIMU U UX 00-
Pa3HOro MPEACTABAEHUsSI B CTPUIKEHON (hopMe.
I[TopobHasT «3eneHast CKyABITYpPa» IMOAAEPIKU-
BaeT 3CTETUKY KOMIIO3UI[MU B PA3HDbIE CE30HBI,
YTO OTBeYadeT IKONOTUYECKUM IMMPUHIIUITAM
MPOEKTUPOBAHMST M BAXKHO AASI CTPAH C MPO-
AONKUTENLHBIM 3MMHUM [TEPUOAOM, K KOTOPBIM
otHOcuTcst 1 Poccust.

ITpoponskast ananm3 AaHAIIA(D THBIX IPOEKTOB
XX B. € UCTTONb30BAHMEM AKTUBHBIX TPUPOAHDIX
¢opM, OAE3HO PACCMOTPETHh PACTUTENBHOCTD
B kavyectBe TeMbl «DopmMay M CKYABIITYPHOIO
axKIjeHTa AASI CMSITYEHUSI ADXUTEKTYPbI B CTUAE
moaepH B capy « The Valentine House» (1985),
aBrop — Mzabeana I'pun (Isabelle Greene).
ITosiBreHME MOAOOHOTO MTpoeKTa B KOHIje XX B.
He CAY4YanHO, TaK KaK MPeACTaBAEHHDII TPUMeD
ocBejaet o6pas3Hy TpaHCHOPMAIUIO UCTTOND-
30BaHMST 3eN€HBIX KOMITOHEHTOB OT CTPVMKEHDIX
¢opm yepes cpacTaHue KPOHbI K AOMUHMPOBA-
HUIO ee apxXuUTeKTOHUKM. B mpoekTe V3abennnr
IpuH covyeraHme OCTPOKOHEYHLIX aras, TPAB,
anos M KK aKkiJeHTUPyeT Hallle BHUMaHue Ha
HM3KO PACTYIIUX CYKKYNeHTaX B CaAY, CO3AA0-
MIUX KOBPOBbIE MACCUBBI BMECTO MPUBBIYHOIO
razona. Cpean HUX 3eNeHDIVM, CMHMI, KPACHO-
BATBINI OYUTOK €AKMIA, PO30BbIN KAAAHX03 MTPEA-
cTaBneHbI B AaHAIIAdTe TaK, YTOObI HATTOMUHATH
IoneBble COOOIIeCTBA pacTeHUN. A «TBepAble
Kpasi» apXUTEKTYPbI B CTUNAE MOAEPH CMSITYeHDI
B ITPOEKTE MOCAAKAMY OYTeHBUANEN U (PUTOBBIMMU
AepeBbsivu [4].

ITop60p accopTumMeHTa pacTeHUN C ydye-
TOM KAMMATUYECKUX YCAOBUM AAST UX IMOCAe-
AVIOIIETO YCTOMYMBOTO PAa3BUTUSI TAKKE SIB-
ASIETCSI OAHUM U3 MPUHIJUITOB 9KOAOTUYECKOTO
MIPOEKTUPOBAHUSI, & CO3AaHME OMOTOIOB IO
MPUHIUIY TIPUPOAHBIX COOOIIeCcTB OyAeT ak-
TMBHO MCIIOAB30BAHO NAHAMIAMTHBIMU APXU-
TekTopamMu OYAYIIEro B IJeAsIX BO3BpAIIeHMSsI
€CTEeCTBEHHOM NHPUPOABLI B TOPOAA U CO3AA-
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HUSI YCTOMYMBOV cpeabl. B 11enom, cap «The
Valentine House» mpeacTaBasieT B OCHOBe
KOMIMO3UIUU TIPUEM YCUAEHUSI CEMUOTUYECKON
tembl « Popma» m GypeT 4aCTO MCIONB30BAaH
B COBDPEMEHHDIX NAHAIMA(DTHBIX KOMITO3UIIUSIX
navana XXI Beka.

PesyabTaTsl MccrepnoBanmit

B ocHoBe npeacTaBAeHHBIX BbIlIE TIPUMEDPOB
AOMMHUDYET MMeHHO ¢dhopMa pPaCTUTEAbHBIX
KOMITOHEHTOB KaK OAHOTO M3 CDEACTB AaHA-
madTHOro apAmsayina. CoBceM ApPYroyt IOAXOA
MbI HAONIOAQEM B TIPOAOASKEHUM TeMbI « /\MHUST
1 GopMay, KOTAQ KasKABIN U3 B3aMMOAOITONHSIIO-
IMX NPU3HAKOB CEMAaHTUYECKOTro obpasa co3-
AaeT akiJeHTbl KOMITO3UIVU ANST €€ 1IeAOCTHOTO
BOCIIPUSITHSI.

B mpeacTaBneHHOM KOHTEKCTe TOKasaTe-
neH mpoekt 1994 r. «VSB Bank» aparckoro
AnzartHepa Anaprana 'enss (Adriaan Geuze).
AKTUBHAsI AMHMSI B (pOPMe NeraHTHOrO Iele-
XOAHOTO MOCTa OTPBIBAETCSI OT IOBEPXHOCTU
3€MAM U «NETUT» Yepe3 AMHeapHbIV cap. B aanuy
IMOBEPXHOCTbh OKPANIeHHOrO0 MeTaNAMYeCKOTO
MOCTa TPEACTaBASIET C OAHOW CTODOHBI Aepe-
BSIHHYIO CKaMeJVIKy, MPUTAANIAIoNIyio K TUXOMY
CO3€epIJaHMIO ATOTO KOPIOPATUBHOIO CaAa, a ¢
APYTOMT — MeTaAAMYeCKUII MPO3PavYHbIN OOp-
AIOD, OKDAIIeHHDIN B SIPKO-KPacHbIi 11BeT [4].
ABTOD BEPUT M YUUTHIBAET Pearuy BPeMEHU U
COBpeMeHHble MaTepuanbl, TakMe KaK CTanb,
achanbT MAM HOBBI 6HETOH, KOTOPbIE ONUIIETBO-
PSTIOT cOOOVT M Hallle CETOAHSIIITHEee AVVHAMUYHOE
pasBuTHeE.

Kak ¢yHKIIMOHANMCT M TUOEepPearucT,
Teri3s He BepuUT B cO3paHMeE UAEANMCTUYECKUX
M YCIIOKaMBAIOIMUX 3eAeHBbIX MpocTpaHcTB. OH
aappecyeT OYAYIIVMM MOKONEHUSIM AM3aVHEDPOB
npyeMbl TpaHCHOPMAUUU YTUAUTAPHBIX NAHA-
madTHBIX INeMEeHTOB, TAKUX KaK CAAOBBIM MO-
CTUK, B MHOTOGYHKIIMOHAALHYIO COBPEMEHHYIO
CKYABIITYDPY, HATONHEHHYIO HOBBIM CeMaHTI4e-
CKVIM CMBICAOM Yepe3 aKTUBHYIO AMHUIO U (OPMY
B IPOCTPAHCTBE.

ITouck mastiyHOV AMHUM Yepe3 GOPMY UAM
(bopMBI Yepe3 MAACTUKY AVMHUM AAST TIepeAadn
CeMaHTUYeCKOro oO6pasa UAU «AyXa» MeCcTa Ipo-
AOMNKMACST B NAaHAIIAGTHBIX MPOEKTaxX Havana
XXI Bexka. SIpkum AmM3ariHepCKMM pelleHMEM B
3TOM HampaBA€HMM IO MPaBy MOXHO CYUTATD
MeMOpUManbHBI OHTAH NMaMsITH \MaHbl, IPUH-
neccol Yanbckoit, B /AoHpoHCKOM ['ayip-mapke.
VIHHOBAIIMOHHDBIVT BOAHDBINT OOBEKT MPEACTABASIET
cobort GoHTaH-DOKYC B Mpepenax OTKPBITOrO
nensaxka ['amp-nmapka, KOTOPbIVI TPUBAEKAET K
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cebe NIOAEVT CBOMM CeMaHTUYECKMM 00pasoM 1
HeoObraHOM dopmort [4].

CemaHTHMYeCcKMIT 06pa3 BOAHOTO YCTPOWM-
CTBA — 3TO aHAAOTUSI ABYX O4YeHDL IOYMTaE-
MBIX Ka4eCTB MMPUHIIECCHI: AOCTYITHOCTU U CO-
AepykaTtenbHOCTH. ['naBHast upest MmeMopuana
KaK pas M OTpa>keHa B AOCTYITHOCTU BOABI U
BO3MOYXHOCTM KOHTAKTa C HEWM Ha MPUPOAE, a
CopepIKaTeAbHAsI CTOPOHA IPOeKTa — B AMa-
MMa30He MCIIOAb30BAHUSI PA3AUYHBIX BUAOB BO-
AHBIX YCTPOVICTB M CO3AaBaeMbIx 3ddeKrTax.
B naspmadTe 3TOT 06pa3 mepepaercst yepes
nracTuyHyo GopMy B BUAE OMOHMUYECKOV AM-
HUY B OCHOBaHUM GOHTAHA, TOAAEDPXKUBAIOIIYIO
penbedHYI CUTyanuio Ha y4acTKe, Onaropapst
YeMy TMOSIBUAACh BO3MOSKHOCTb OPraHM30BATH
ABV>KEHME BOAHBIX TMOTOKOB B ABYX IPOTUBO-
IMONOYKHBIX HAIPaBNAeHUsIX. B KOHTYpe MOTOKOB
OPraHM30BaHbI CTPYU, GOHTAHYMKYU ANST TIATDSI,
YCTPOWCTBA, MOAAIOIIME BOAY KACKAAOM Ha
CTPYKTYypMPOBaHHbIe moBepxHOCTU. OHU CO3-
AAIOT pa3AMyuHble BOAHbIe 3(hGMEKTBI U 3BYKMH,
repepaBasl CeMMOTUKY oOpasa npuHIjeccsl J\na-
HbI KAK MHOTOI'DAHHOM MCTOPUYECKON AMYHOCTU.
A B nanpmadTe 3aA\aHHYIO TEMY TOAAEPIKUBAET
MMyABCUPYIONIAST IO IIMPYHE MAOCKast GopMa B
ByAe OMoHMYeckon (OGroMopdHON GOpPMbI) 3aM-
KHYTOVI AMHMM GoHTaHA-DOKYCa, CO3AAIIAS
KOHTPACT CO CITOKOVICTBMEM 3€PKAABHOTO MIPyAd
B KOHIJe MapuIpyToOB ABVKeHMsI BOALL [Ipeacras-
nennpin Kathryn Gustafson u Neil Porter npo-
€KT SIBASIeTCSI aOCONIOTHO MHHOBAIIMOHHDBIM KaK
[0 TEXHONOTUY MCIIONHEHMSI, TAK U 10 AU3ANHY
dopmbl BopHOro ycrporictB. OHa BbLIMTONHEHA
B BuAe ¢doHTaHa 6e3 4amm ¢ AOCTYITHOM AASI
KOHTAaKTa BOAO.

Brisopn!

Bce BbllIernepeYmMcAeHHbIe ITpMMepPDbl HECYT B
KOMIIO3numnmn AKTUBHDIM CeMaHTUYECKUIT o6pa3,
HepeAaHHbII;I ANST BU3YANDHOTO BOCIIDUSITUST Y€~

pe3 IIPOCThbIe 3NeMEHTHI, a 3aTeM y3Ke C TIOMOIIbIO
cpeAcTB naHamadgTHOoro aAmsayiHa. IlosaTomy B
caMOM Havane 3HAKOMCTBA C CEMaHTUYECKUM
obpazoM naHAadTHOro o6 bLekTa HabAIOAATEND
CTanKMBAETCSI C BU3YaNbHOWM OOBEKTUBHOW UAU
CyObEeKTUBHOV AEVICTBUTEABHOCTBIO B €T0O OIJ€H-
ke. [ToaTomMy HeoH6XOAMMO AeTANM3UPOBATH XY-
AOSKeCTBEHHBIM 00pa3 AaHAMAdTHOTO OOBEKTa
UM «Pa3NOXMUTh» €ro Ha CeMaHTWYeCKye YePThI
ANST TIOHMMaHMST TIPOCTEeVIIEeN 3HaKOBOV MHGDOP-
Manuu B BUAE AMHUI, GOPM, CMAYATA, INACTUKMA,
macmraba, obpasa ¥ BU3yaAbHOTO KOAQ.

IIpuBepeHHDIVT BbINle aHAAM3 AAHATITAGD THBIX
npoekToB XX—XXI BB. MO3BOAUA CAENATH TTEP-
Bble BBIBOABI O BOCIIPUMSITUM XYAOSKECTBEHHOTO
obpasa capa HabnaopaTeneM. JTarbl AeTaAU3aAIUN
XYAOYKeCTBEHHBIX 00Pa30B BHYTPY OO BEKTUBHO-
r'o 3pUTENBHOTO PSIAQ MOSKHO IPEACTaBUTh KaK
CTYIIeHYATYIO TPEXYPOBHEBYIO CUCTEMY OLJ€HKMU
BU3yaNbHBIX XAaPaKTEPUCTUK AAHAIMIA(PTHOTO
obbexkTa. IlepBbT aTam mpeacTtaBasieT coOOV
00beMHO-ITPOCTPAHCTBEHHOE CTpOeHMe oOpasa
naHAIA(THOTO 0OBEKTA, HECYIIETO BU3yanbHOE
CYMTBIBaHVE OOBEMOB M XapaKTEePHBIX YEPT MPO-
creyimmx GOpPM, CTPYKTYPbI MX 3ATIOAHEHMSI,
KOTOPBIE MOTYT ITOPOAUTD Y 3PUTEASI OIIYIjeHYe
AeTanem 3Toro obpasa depes IJBET, SIPKOCTD,
ABVIKeHMe, TIPU3HAK, HIOAHC, TOKAECTBO, PUTM U
T. A. Ha BTOpOM 3Tare npoucxopAnT co3dHaTenb-
HOe BBISIBA€HVE B 00beMHO-TIPOCTPAHCTBEHHO
OCHOBe KOMITO3UIJUY AOMUHAHT M aKIJEHTOB ANST
orpeAeneHUsT Napbl I'AaBHLIX 0OPA3HBIX AYITOB
(AmHMSI 1 popMa, CUAYIT U MAACTUKA, MACIITAD
u 00pas) MAM eAMHOAMYHDBIX AMAEPOB (AMHYMSI,
dopma, cuayat, macirrad, oo6pas). Ha tperrem
3Tare OCYIIeCTBASIIOTCSI BCECTOPOHHSIST 3aKAI0YM-
TeAbHAasI OIJeHKa AeKOPAaTUBHO-XYAOSKECTBEHHO
LJEAOCTHOCTY CPEAOBOTO OOBEKTA M ITPEACTABAE-
HMe CeMaHTHYeCKOro o6pasa ANs rapMOHMU3AUN
BCEX 3DUTENBHBIX BIE€YATAEHUM OT MICTOYHUKA
nHpopMaunn.

Nutepatypa
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E. Yu. Zajkova
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TYPOLOGICAL DESIGNING BASICS OF ICONIC LANDSCAPE ENVIRONMENT

The new landscape design methodology requires a review of many approaches to the organization
of landscape areas, including changes in the category of artistic evaluation of image protection.
Designing method involves understanding the basic concepts and assumptions, the characteristics
of which may define the typological structure of the object or landscape typological image. Traditionally
we use utilitarian elements in the object space, its features typological structure of territories such
as the earth's surface (plate], the natural relief or lack of it (geoplastic forms], the three tiers of vegetation types,
forms of water bodies and modern sculpture. The methodology includes a visual assessment of the semantic
image, which is significantly affected by the opposition between the categories of subjective and objective,
logical and random. In the study of modern landscape objects of the 20-th century there usually dominate
two independent but complementary signs of identity, such as line and shape, silhouette and plasty, scale and
image. Each of them may exist in the sign interpretation independently, as a dominant specific object.
The second one goes by the wayside with their own characteristics, or completely «disappeary
from the composition semantics. Quite a different approach we see in continuation of the theme «Line and Formy
as complementary features of semantic image, when each of them creates accents composition for its holistic
perception. The results of the research showed that the examples presented in the article are active
in the composition of semantic image transmitted to the visual perception through the simple elements
and by means of landscape design. Therefore it is necessary to detail the artistic image of the landscape
of the object and «decomposey it into its semantic features for understanding the simplest character information
in the form of lines, shapes, silhouette, plasty, scale, image and visual code. The conclusions of the work include
the steps in detail artistic images of objective visual series which can be seen as a step three level system
consisting of 3 stages evaluation of the visual characteristics of the landscape object.

Key words: elandscape semiotics, environmental design of the 21 century as a result of reflection landscape plasty,
integration of bionic shapes in the landscape design of the 21 century, biomorphic form for a new philosophy
of creating the space composition, semantics in the understanding of the landscape design meaning,
philosophy of creating a composition space at “minus” and “plus “ technology “implementation” of the architectural object
by landscape means.

JIABOPATOPHOE OEOPYAOBAHMUE

KAPTPUAIKHbIA AHAJIU3ATOP FA30B, JIEKTPOJIUTOB U METABOJIUTOB KPOBU
GEM PREMIER 3000

MccneposaHue rasoBo-3nekTpONUTHOrO COCTABA KPOBM.
OnpepgensieMble NQpAMeTPbl B 3ABUCUMMOCTH OT BUAA KAPTPHUAXA:
pH/pO2/pCO2/Hct unn pH/pO2/pCO2/Na/K/Ca/Hct.
AsTOMaTHyecKas kKanubpoeka,

LUIMPOKME BO3MOXHOCTH 06paboTKM pe3ynbTaToB MCCeAOBAHUM.

Jla6oparopus KAMHUHECKMX METOROB MCCIEROBAHMI B BETEPUHAPHM
B coctaBe LleHTpa MHCTPyMeHTasbHBIX METOA0B M MHHOBALMOHHBIX
TEXHONOrMi aHanu3a BeLecTs U matepuanos PYH
117198, Mocksa, yn. Muknyxo-Maknas, 8/2, arpapHsiii pakynster PYOH
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OcobeHHOCTN NnaHawagTHOro MogennpoBaHnus
W opraHu3ayuv TeppuTopun MUHU-NapKa B CTPYKType
JXUJIOro KBaprana v nepuchepuiiHbiX paioHax ropoaa

VAK 712.3/.7:711.436:728.84

C. BaxmaH, E. 0. 3aiikoBa
Poccwickunii yanBepcuteT pyx6bl HapoAos,
lena_landscape21@mail.ru

Lns akonorunyeckn cbanaHcMpoBaHHOro pa3ByTUS COBPEMEHHbLIX FOpoA0oB HE0OX0[VIMO NeEPECMOTPETbL POIlb
MpUYpPoAHBIX KOMIOHEHTOB B NOAAEPXaHUM YCTONYMBOIro pa3BUTYS rOPOACKoV cpedbl. BocctanosneHve v pa3sutme
3er1eHoV MHGPPAacTPYKTYPbl MEranonucoB, 06beaVHEHHbIE TEPMUHOM «naHALapTHeIN ypbaHn3my, Noapa3yMeBaroT

OPUEHTALNIO Ha BOCIOSTHEHWE MPUPOAHBIX KOMIOHEHTOB Py PacLUMPeHUY ropOACKUX rpaHny Uy NovcK pe3epBHbIX
y4acTKoB «3abpoLLUeHHOroy naHawagTa B CTpykType ropoga. [lpy nepecmoTpe npyemoB hopMUpoBaHyIS XNMOoW
cpefbl ropoga Heobxo[yMo B repBYyo 0Hepenb CHU3UTL 3KCNaHCUIO KPYNHOMACLLTabHOV XWII0M 3aCTPOVIKA

Ha nepuvhepuiHbIe NPUPOaHLIE TEPPUTOPUN, 8 TakXe rnpeobnafaHue KOHCOMMAMPOBAaHHOV XWIION 3aCTPOVIKA

6e3 rnpupoHbIX MHTepPBanoB v «3eneHbix» nays. [lepexos 0T KOHCOMMAMPOBAHHOV BbICOTHOV 3aCTPOKM
K AvicriepcHov Mofesnv ¢ BKITOYEHEeM MpupoaHbIX KOPULZOPOB U «3e/1eHbIX» Y4aCTKOB B BUAE MUHU—TapKOB 1 Ca[0B
LUaroBov AOCTYMHOCTY AN1sl HAceneHWs 6yaeT cBA3aH C PacLUMPEHNEM MOHATUS «Ka4ecTBO Xu3HWY. OHO BKIKO4YaeT
B ceb51 IHHOBaLMOHHbIE METOAb! POEKTVPOBAHUSA, B KOTOPbIX BO3PacTaeT (YHKLMOHAbHAS POslb PACTUTETbHOCTA
Kak 0gHOro u3 cpeacTB NaHALLIahTHOro An3ariHa rnpy Co3AaHnm MAEHTUYHON cpefbl. Toraa MOXeT MosBUTLCS HOBast
mMofesib Xuiov cpefbl C MUHU—NapKoM Wiv caaoM Yy AoMA C MNPUoOPUTETOM B ee CTPYKTYPe KOMIMOHEHTOB rNpupoab!
Y BUAOB akTMBHOCTEW y4acTHUKOB. COBEPLLEHHO ApYyrue NpuHLUMIbLI NaH[WahTHOVM opraHn3aummn 6ygyT paboTaTts
B Cc/ly4ae HOBOIro CTPOUTENbCTBA XUIbA Ha y4acTKax C OCTPOBaMU MNpupoLabl Ui CrIOHTaHHOM PacTUTENIbHOCTbIO.
B aTom cny4ae 0CHOBHOW Lernbto ABIAETCA COXpaHeHVe Npupoabl Ha TEPPUTOPYIM BO BCEX €€ NPOSIBIIEHVSIX B BUOE
JIECHbIX MaCcCUBOB, OTKPbITbIX /1yrOBbIX MPOCTPAHCTB Wy 3eM1eHbIX 0a31CcoB. [1py TakoM cLeHapum Xuov KBapTan
CTaHOBUTCS MOZENbIO A1 BHEAPEHWS MpUPoAb| C LErbo COXPaHeHWs v BOCMoHeHWs1 6uopa3Hoobpasus. [TogobHele
MEepPOnpUsITUS NPy CUCTEMHOM CHVIXXEHWW BbICOTbI XXITOV 3aCTPOVKM OT LUEHTpa ropoaa K ero nepuchepuiHbIM
parioHam C BKITHO4YEHWEM MPUPOJHbBIX MHTEPBasnoB v nay3 rno3B0oAT ChoOpMMUPOBAaTH AUCHEPCHYO MOLEb
pasBuTVs ropoga ¢ MHOroobpasuem ¢hopM MHTErpUPOBaHHOV Npypoas!. [lpeacTaBneHHas Mogens opraH3awgmm
XKunovi cpefbl AeMOHCTPUPYET HOBble BO3MOXHOCTY pereHepaummn 3acTpPoviKu POCCUMCKX TOPOA0B
v (hopMUpPOBaHWSA CTPaTErn UX YCTONYMBOIro Pa3BUTYIS 0 U3MEHEHWIO KaYEeCTBa XU3HM YerloBeKa B ropoje.

KnioueBble cnosa: passutune naHaaTHoro ypbaHnMama, 3anonHeHe ropyaoHTanbHbIX
1 BEPTMKAaIbHbIX MOBEPXHOCTEN hacafoB 3AaHuUi, COXpaHeHWe CNOHTaHHOW NPUPOALI Y NPUPOAbI! NyCTbIPeN,
apanTauus yp6aHM3rpoBaHHOro NaHAaLagTa K HOBbIM PekpeaLVoHHbIM NoTPeGHOCTAM 06LLEeCTBa.

Bsepenne

OcobeHHO OCTpO TIpoOAeMa HEXBATKM TTPU-
DPOAHBIX TEPPUTODUM AASI OTABIXA M BOAM3U
SKMABSI OUIYIIAeTCST B TIOCAEAHME TOALI B KPYII-
Hemmmx ropopax Poccun. B Mupe ata mpobae-
ma pemraetcst yke ¢ 50—70-X roaOB MPOIIAOTO
Beka. T'akue nepepoBble cTpaHbl, Kak ['epmanms,
Opaunwmst, Fonnaupns, DuaASTHAMST, penIaoOT BO-
MIPOCHI BO3BPAIEeHMsI TIPUPOABLI B TOPOAA Yepe3
CTPYKTYPY HOBBIX JKMABIX KBAPTANAOB CO CPEAHEV
¥ ManO3TA’KHOM 3aCTPOVIKOY, a TAKXKE CHUCTEMY
3eNeHBIX YYaCTKOB ANSI PeKpeanyy B ee CTPYK-
type [1]. CpeaHe- n ManoaTaskHast 3aCTpPOIKa
npuONMSKaeT YenoBeKa K IIPUPOAE, a CTPYKTYypa
NeCHOVI TEDPUTOPHUM B BMAE MMHM-TIAPKA B IIaro-
BOYVI AOCTYITHOCTY ITO3BOASIET PEIIaTh TPOOAEMBI
peKkpeanuy HaceneHUsI B IPUPOAHOM OKPY>KeHUN
[2]. C aApyroit cTOpPOHDBI, Takasi AMCIEpPCHAs
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MOAENb JKUNbSI TOMOTaeT PECTPYKTYPU3UPOBATD
TEPPUTOPHIO TIO TUITAM MPUPOAHBIX YYaCTKOB,
obecrneunBamIMX IKOAOTMYECKIME [TOKA3ATENN B
KOHKDETHOM MecCTe.

ITpo6aeMbI MPUPOAHDBIX 0A3MCOB U MECT OT-
AbIXa Ha TIPUPOAE BOAU3YU SKUABST CTAHOBUTCS B
MMOCAeAHME TOABI OCTPOVI ITPOOAEMOVT ANST SKUNOV
3actpoyiku MockBbl. CBoe oTpuijaTenbHOE BAMSI-
HYe BHOCUT M TOYEYHasl 3aCTPONKa, MOTAOIIat0-
mast CBOOOAHDBIE TIPUPOAHbIE UAM 3a0POIIEeHHDbIE
TEPPUTOPUU, KOTOPDLIE SIBASIIOTCST TTOTEHIIMANOM
AAST CO3AAHMST HOBBIX IJ€eHTPOB peKpeanuu B
MIPUPOAHOM OKPY>KeHUM B CTPYKTYpe TOPOAA.
A moka CTPYKTypa >XMAOTO KBapTana TpeA-
cTaBasieT cOO0VT KOHCONMAMPOBAHHYIO, MNOTHYIO
3aCTPOVIKY C ABOPOBBLIMM TepPUTOPUSIMU, Oe3
3eNeHDbIX KOPUAOPOB M MPOCTPAHCTB MEXKAY AO-
mamy. [ToaTOMy B CTPYKType SKUAOW 3aCTPOVKHA
KPYIHBIX TOPOAOB, Takux kak MockBa, motpe6-
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HOCTh B IIPUPOAHBIX ydacTKax M TeMm 6Gonee
MMUHM-TIAPKAX AOCTATOYHO BEAMKA. DTO CBSI3aHO
C pacCIIOAOKEHMEM AOMOB B HEMOCPEACTBEHHOI
ONAMBOCTU APYT K APYTY, MMEIOIINX AeDUIIAT
OTKPBLITOTO 3€A€HOT'0 MPOCTPAHCTBA B KOHTYpE
1 Ha niepudepnn SKUAOM 3aCTPOIKMA.

OTcyTCcTBME IPUPOADI B TOPOAE, OCOOEHHO B
SKMNOW Cpeae, IPUBOAMUT K CUABLHOM YTOMASIEMO-
CTY HaCeAeHMsI, 3aCTaBASIET €ro MepeMenaTbCst
10 TOPOAY ANST TTIOMCKA OTAbIXa Ha IPUPOAE, a
TaKkyKe CHMYKAET IKOAOTMYeCcKyMe MoKa3aTen Io-
poAckux Tepputopuit. PaboTaroiee HaceneHue
IIPOBOAMUT OOABIIYIO YaCTh AHEBHOIO BPEMEHM,
HaxXxoAsIChb B oducax, MOMeNeHUsIX, U IT0CAe
paboYyero AHSI AIOAM Tak>ke BO3BPAIAlOTCSI B
OrpaHMYeHHOEe ITPOCTPAHCTBO CBOUX KBapTUP
[3]- A orcyTcTBME MeCT pekpeanuy B IIPUPOA-
HOM OKPY>KE€HUM AUINAeT TOPOSKaHMHA B SKMAON
3aCTPOVIKE TMOAHOIJEHHOTO OTABIXa WM 3aHSITUI
crioproM. J\aHHast cUTyausl OKas3blBaeT TaAKIKe
IICMXONOTMYECKOE BAMSIHME, TaK KakK AMITAeT
YenoBeKa BO3MOKHOCTY MONHOIJEHHOTO OTABIXA
BOAM3Y SKUABSI.

Boirertepeunicaenapie mpobaeMbl AOKa3bI-
BalOT HEOOXOAMMOCTD ITPOBEAEHMST HEKOTOPOTO
CBOOOAHOIO BpeMEHM Ha OTKPLITOM BO3AYXE B
A0ObIe Ce30HBI M 3ACTABASIIOT CITEI[MAAMUCTOB I10-
HOBOMY B3TASTHYTDh Ha TUITOAOTMIO JKMAOTO KBap-
tana. Mpl TOHMMaeM OIPOMHYIO 3HAYMMOCTD U
HEOOXOAMMOCTD ITOSIBAEHMST B GONABIINMX TOPOAAX
MWHM-TIAPKOB B KMAOWM CpPEAE, TAE€ AIOAM MOTYT
HAaCAaAMTBCSI OTABIXOM Ha CBEXXEM BO3AyXe U
Ha rpupoae. B TakoM MuHM-TIapKe B CTPYKTYype
OCTPOBOB €CTE€CTBEHHOWM IPUPOABI ITOSIBSITCSI
IIAOIIAAKM ANST OTABIXA 11O MHTEPECaM.

J\aHHasi TeMa SIBASIETCSI OCOOOV aKTyanb-
HOJ B HACTOSIIIMI MOMEHT — TIAOTHAsI JKMUAASI
3aCTpPOMKA AMIIAET TOPOACKOTO >KUTENST BO3-
MO>KHOCTU OOIIeHMST C NMPUPOAONM, BO3MOK-
HOCTM aKTMBHOIO OTABIXa TOPOJKaH PasHbBIX
BO3PACTHBIX KATErOpMilT B HEITOCPEACTBEHHOI
OAMBOCTM OT MecTa MPOXKUBAHMUS. DTO, B CBOIO
oYepeAb, CHMYKAET KAa4eCTBO >KM3HM B TOPOAE.
[ToaTOMY HEMOCPEACTBEHHO B SKMABLIX ParMoHaX
HEOOXOAMMO ITpeobpa3oBaHye IIPUPOAHOTO I10-
TeHIMana TOPOACKOIo KBapTana C MCIIOAb30Ba-
HMEM NaHAmMAdTA M TMPUPOAHBIX TOKAa3aTenen
TEPPUTOPUNA.

K ezunomese uccnedosanuss MOJKHO OTHECTH
CMAeAYIONIE TOAOYKEHMSI:

1) opranmsanmst TeppUTOPUN MUHU-TIAPKA B
IIPUPOAHOM OKPY>KEHMM M IIaroBOWM AOCTYITHO-
CTV OT KUADBSI B TOPOAE TTO3BOASIET OOBEAVMHUTD
pa3po3HeHHbIe (parMeHTbl AaHAmagTa B MO-
A€NDb 9acTy MPUPOAHOrO KapKaca, B CTPYKType
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KOTOPOM MOTYT OBLITh OOYCTPOEHDI YYaCTKU ANST
pebbIBAHMST AIOAEH B PEKPEAIMOHHBIX I[eNSTX U
MOAAEPYKAHBI AKONOTUYECKIME ITOKA3ATENN CPEADI
naHAA(GTHBIMY CPEACTBAMM;

2) Ha OCHOBe TOCNAEAOBATENBHOTO MPe0nd-
Pa30BaHUsI TEPPUTOPUM MUHU-TIAPKA BO3MOSKHO
CO3AaHMeE CHUCTEMBI TPOCTPAHCTB, MTO3BOASIOIINX
Hanbonee 3¢HEKTUBHO UCITIOAB30BATH COXPaHsIe-
Mble, DEKOHCTPyMPY€eMble M HOBble OOBEKTDI, &
TaK)Ke OTKPBITblE MPOCTPAHCTBA B IJeASIX pas3-
BUTUSI TEPPUTOPUM MUHM-TIAPKA B IIArOBON
AOCTYITHOCTU AASI JKUTENe KBapTana;

3) apXMTEeKTYpPHBLIT M AaHAIA(GTHBIA AM-
3afH CTAHOBUTCSI OAHUM M3 HanbOonee Ba>KHDIX
CPeACTB TIOBbIIeHUST 3DHEKTUBHOCTU VCITOND-
30BaHMST MTPOCTPAHCTB U OODEKTOB, CHUIKEHMSI
(axTopa ce30HHOCTU UCITONB30BAHUST TEPPUTO-
pun, pacimmpenust GyHKIIMOHAAE U (OPMATOB
AESITENbHOCTY 3a CYET CPEACTB TPpaHCGhOPMUPO-
BaHMST 0OBEKTOB, TPOCTPAHCTB M OI'PA>KAAIOIINX
KOHCTPYKIIUIA.

MeTop0NOIMST MCCACAOBAHMIA

MeToponorust McchnepAOBaHMUSI BKAIOYAET B
cebs1 TIpOBeAeHMe CUCTEMHOI'O aHaAu3a CAO-
SKMBIIUXCST TEPPUTOPUN SKUAOW 3aCTPOMKU C
MYCTBIPSIMU M HEYAOOHBIMM yYacTKaMy C MpU-
POAHOV COCTaBASIIONIeV, M3y4YeHMe MeXKAYHa-
POAHOVT IPAaKTUKYM B 00NACTU MTpeoOpa3oBaHUST
dparmeHTOB naHAmadTa BOAM3M 3aCTPOEHHBIX
TEPPUTOPUI B PeKPealMOHHbBIX IJensIX, paspa-
OOTKY TEeOpeTUYEeCKON MOAEAM aPXUTEKTYDPHO-
naHpmadTHOM OPraHmM3aluu TepPPUTOPUU
MMUHM-TIaPKa, NPOBEAEHYE COIJMOAOTHMYECKUX
00CAeAOBaHUI CPEAV SKMUTeAeV] MUKpOpayioHa.

B MeToaMKYy mMccnhepOBaHMSI TakKe BXOAUT
U3yYeHMe NUTePATYPHBIX MCTOYHUKOB IO TPO-
6nhneMaM MHTerpayuyu MPUPOAHBIX OMOTONOB
B CTPYKTYPY Te€PPUTOPUM, TOBBLINIEHUIO WUX
9KONOTUYECKON YCTOMYMBOCTU M COLMAAbHON
abdexTuBHOCTU [4, 5], a TakKe HATYpHbIE 00-
CNepOBAHMSI CYIIECTBYIOMIMX JKUABIX KBAPTANOB
Ha 1oro-3arnape MockBbl.

IIpepnaraemblie mpuUpoOAHBIE MMHU-TIAPKU
BO3HMKAIOT KaK HOBAsI MOAEAD SKMAOV CPEABI Y
€caMOro AOMa B TPeX-IISITM MUHYTAaX XOABOLI OT
Hero. Takor mapk AOCTYIIEH AAST MeHee MOOVUNb-
HBIX TPYII HaceneHUs, K KOTOPBIM B IE€PBYIO
ovyepeAb CAeAYeT OTHECTU NIOAEH CTapIIero BO3-
pacta ¥ MaM C MareHbKMMU AeTbMU. [ naBHBIM
MIPUHIIUIIOM 3TUX CTPYKTYP SIBASIETCSI HaAM4ye
3a0POIIEHHBIX UAU MYCTYIOIMMUX yYaCTKOB C
MIPUPOAHBIMM KOMITOHEHTAMM AAST UX AAAbHEN-
1Iero MCCAeAOBAaHUST U VMCIIONb30BAHUSI B IJENSTX
ofecrieyeHMs] Pa3nMUHBIX BUAOB aKTUBHOCTU
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Puc. 1. JluHeiiHas npepbiBHasA MOAeNIb TEPPUTOPUN —
npuMep CTPYKTYpbl TEPPUTOPUM JKUIOr0 ,OMA NO aapecy:
bpiocos nepeynok, nom 4

Puc. 2. JiuneitHas HenpepbiBHAA MOAENb TEPPUTOPUU —
npuMep CTPYKTYPbI TEPPUTOPUM KMOrO A0MA MO aapecy:
ynuua Ap6ar, gom 18/1, c. 2

skutenert. OCHOBHOV 1J€NBIO SIBASIETCSI COXPaHe-
HMe IIPMPOABI BO BCEX ee ITPOSIBAEHUSIX, a TAKKe
BO30OHOBAEHME TPUPOAHOTO OMOTOIA TEpPPU-
TOPUM MMHM-TIAPKA B IIArOBOV AOCTYIHOCTU
OT SKMABSI C PEKPEeAUMOHHBIMU M TPAH3UTHBIMU
dyukyusmu [6). DTr mokazartenn, B CBOIO Ode-
PeAb, BAMSIIOT Ha YAy4YIIE€HME 3KOAOI'MYeCKMX
XapaKTepPUCTUK SKMAOI'O KBapTaaa ropopa ¢
MMOMOIILIO CPEACTB NAHAMIA(GTHOTO AM3anHa U
BO3BpaleHNsI IPUPOABI B BUAE 3€A€HDLIX 0a31COB
Y MUHM-TTAPKOBBIX ITPOCTPAHCTB.

B yenasix ompepeneHus] TUIIOAOTHYECKON
CTPYKTYPbl COXPAHEHHBLIX INPUPOAHBIX MPO-
CTPAHCTB B JKMAOV 3aCTPOVKe HEOOXOAMMO
MCIIONB30BATH METOA PECTPYKTYPU3ALUN TEPPU-
topuit [7]. [IpoBopast nccaepoBaHMe 3aCTPOKA
MocKkBBI, MOXXHO CAenaThb HEKOTODPBIE BLIBOABI
O TIONOYKEHUM TTPUPOAHBIX YPOaHM3MPOBAHHBIX
Y4aCTKOB B CTPYKTYype 3aCTPOVMKM B Pa3HDLIX
yacTsIX ropoapa. M3-3a nnoTHOCTM 3aCTPOVIKA B
1JeHTpanbHOM yacT MOCKBBI IPMPOAHDIE y4aCT-
KV BCTPEYAIOTCSI OYeHb PEAKO M He CBSI3aHBI APYT
u apyrom (puc. 1).

ITo xapakTepy npoCTpaHCTBEHHOrO pas-
BUTHSI TUIOAOTMIO TMAAHMPOBOYHBIX CTPYKTYP
SKMAOT'O KBapTana MOXXHO A€AUTH Ha TTOATDYIIITBI
C pa3HBIM PACHOAOKEHMEM 3eNeHBIX y4aCTKOB
BHYTPM U Ha niepudepun 3actpoiiku (puc. 2).

IIpeancTaBreHHBIE MOAEAM AQIOT MPEACTAB-
NeHye O IMYTSIX ONTUMMU3ALUU CPeAbl KPYITHOI'O
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ropoaa B €ro 1eHTPAAbHOVM 4YacTu, KOTAA OT-
CYTCTBYIOT CBSI3U MEXAY COXPAHEHHDLIMMU IPU-
DPOAHBIMM y4ACTKAMU U HEOOXOAMMO CO3AABATD
«3eneHble 0a3MChbl» CPEACTBAMMU AAHAIIA(GTHOrO
AM3ariHa. J\Asl 3TOrO Mbl 3aIOAHSIEM TOPU3OH-
TanbHbIE M BEPTUKANbHbIE TIOBEPXHOCTU 3ene-
HbiMy KomrioHeHTamu [8). Coueranue cpepcTB
MOSKeT OBITh CAEAYIOIIMM: HAPUMEDP, TOABKO
O3eneHeHVe KPBINI 3AaHMI, BEPTUKAABHOE O3€e-
neHeHue GaCapOB 3AAHMIA U O3ENEeHEHMe KPBIII
VIAM TOABKO BEPTUKANABHOE O3eneHeHMe (hacapoB
3panmit (puc. 3).

PecTpyKTypMsanmst TepPUTOPUN CPEAMHHOM
9aCTV TOPOAA MTOKA3ana, YTO 3eNeHble TIPOCTPAH-
CTBa B YKMNOV 3aCTPOVIKE 3aMETHO yBENMIMBA-
IOTCSI, TIO3BOASISI HAM OOBEAVHUTD UX B €AMHYIO
NIPUPOAHYIO CTPYKTYDY, HAIIPUMeED B «3€N€Hble
KOPMAODBI» MAM MUHU-CaAbl y Aoma. Mopean
TEePPUTOPUIT B CPEAMHHOM 4aCTU FOPOAA AAIOT
IIPEACTaBAEHNE O CTPYKTYPe 3aCTPOVIKM ¢ Gonee
CBOGOAHBIM PACTIONOKEHMEM 3ENEHBIX YYACTKOB.
CoBmMenjeHne 3TOM CTPYKTYPBI C 3€NeHBIMU
TeXHONOTMSIMM TIOBEPXHOCTEN KPBINI U (hacapoB
MO3BONMT U3MEHUTH IKONOTUIECKYIO CUTYAIIUIO
B CpeAMHHOM vacTtu ropopa (puc. 4).

J\aHHast MOAENb MPEACTABASIET Da3AeneHue
SKUNOV 3aCTPOVIKYM U TPUPOAHDBIX 3€AE€HBIX YUACT-
KOB, KOTA@ BU3YanbHO OHM HE CBSI3AHBI ADYT C
ADYTOM; B OAHOV 4YacTU DPACIIOAOKEHA KUAAST
3aCTPOVIKA, HATIPOTUB Hee — 3eNeHble YYACTKH,
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Puc. 3. Mopenu o3eneHeHus 3gaHui
B LL@HTPanbHOIA YacTn roposa

KOTODPBIE HAXOASTCSI B NIATOBOM AOCTYITHOCTH.
IIpupoaHO-ypOAHMCTUIECKIE OA3UCHI B CTPYK-
Type rOpoAa AOAYKHBI TIOABEPTHYTHCSI PECTPYK-
TypM3aLMM TI0 TUITY TTPOCTPAHCTBA. A y4acTKu
MeXKAY CTPOEHUIT MOTAM Obl CTATh «3€AeHBIMU
KOPUAOPAMU» C PEKPEALMOHHBIMU U TPAH3UT-
HeiMy pyHKkmsiMu (puc. 5).

Puc. 4. 0BHOCTOPOHHAA MoAeNb TEePPUTOPUM — MPUMEP
CTPYKTYPbl TEPPUTOPUM XKUNOTO AOMA NO aapecy:
npoe3p bepesosoii powu, gom 8

Jra CTPYKTypa MHTErPUPYETCSI B TEPPUTO-
pUM MUMHM-TIAPKOB U CAA0B, 06paszyst MePBUYHYIO
MOAEAD TPUPOAHOTO KapKaca KOHKPETHOTO
MecTa. B mepmdepurHON YacTu ropoapa emje
6onbllle HAOAIOAAIOTCST CBOOOAHDBIE TTPUPOAHDIE
Yy4aCTKM, KOTOPbIe MOSKHO YCAOBHO Pa3pennTh Ha
CHICTEMY «3€NeHBIX KOPUMAODOB» MEXKAY CTpPOe-
HUSIMM U TTYCTYIOMIYIO TPUPOAHYIO TEPPUTOPUIO
B IIArOBOY AOCTYITHOCTM OT KMAbsT (puc. 6).

Harnpumep, mpupoaHbIe CTPYKTYPBI A0 3—5
ra MpeACTaBASIIOT MMOTEHIIMAA ANST CO3AAHMST HA
MX OCHOBEe MUHM-TIAPKOB B IIATOBOM AOCTYITHO-
¢t ot xunbst (puc. 7).

Puc. 5. Mopenb TeppuUTOPUU ANA CPESUHHOIM YacTU ropoAa C 3an0JIHeHMEM NPUPOJHBIMU KOMMOHEHTaMU
ropU30HTaNIbHbIX U BEPTUKANbHbIX NOBEPXHOCTE (hacafoB, a TaKIKe KOMMNOHEHTaMU «BTOPOM» NPUPOAbI CUCTEMBI
«3eneHbIx KOPUAOPOBY» C PeKPeaLUOHHbIMU BYHKLUAMM
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Puc. 6. Mopenb Tepputopumn nepes coxpaHaemMbiMu
JIECHbIMU MAaCCUBAMMU C UHTEHCMBHBIM UCNO/Ib30BaHMEM
OTKPbITbIX MPOCTPAHCTB — NPUMEP CTPYKTYpPbl TEPPUTOPUM
XUNoro aoma no apgpecy: JIMToBCKuit 6ynbBap, AoM 3, K. 2

faE
|

Puc. 7. KomnaktHasa mopenb TeppuTOpUn — NpUMep CTPYK-
Typbl TEPPUTOPUHU XKUNOTO J0Ma MO aApecy:
MuuypuHcknit npocnekt, Onumnuiickas JlepeBHs, pom 17

Ha mopenn B mepudepurinor yactu ropoaa
HaONIOAAIOTCSI OONee KPYITHbIe CBOOOAHDIE MTPU-
pOAHDIe yyacTKH. VX YCAOBHO MOSKHO PasjpenmuThb
Ha CUCTEMY «3eAeHBbIX KOPUAOPOBY» MEKAY CTPO-
€HVSIMY U MTYCTYIOIIVe IPUPOAHBIE TEPPUTOPUN
Ao 3 ra. [Taomaab yyacTkoB oT 3 A0 5 ra Mo>KeT
ODLITh MCIIONB30BAHA ANSI CO3AAHUST TIPUPOAHOTO

MUHM-TTAPKA B IIATOBOY AOCTYITHOCTU OT XKMAOTO
kBaprana. YTobbl COXPaHUTD AAHHYIO CTPYKTY-
Py, HEOOXOAMMO CO3AATh AUCIIEPCHYIO MOAENb
SKMAOT'O KBapTana C rpapainmeit 3TaKHOCTHU OT
BBICOTHOM K CPEAHE3Ta’KHOW M Mano3Ta>KHOW
3aCTPOYVIKE U IPUPOAHBIMY MHTEPBAAAMU MEXKAY
pomamu (7).

Puc. 8. KomnaktHas 3D moaenb — }unoi KBapTan c UHTErpUPOBAHHBIMMU NPUPOAHBIMYU Y4aCTKaMM1 B BUALE CUCTEMbI
«3eJIeHbIX KOPUAOPOBY» C PeKPeaLMoHHbIMU YHKUMUAMMU, UHTErPUPOBAHHBIA C MUHU-NAPKOM,
npeacTaBnAwWMM 060/ NPUPOAHDIN 0a3uc B nepudepuitHOM Yyactu ropoaa
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PesyabraTsl MccaepoBaHmMI

B pesyabpTaTe mpeacTaBAeHHOV BbIlle pe-
CTPYKTYDPHM3ALUU TEPPUTOPUI JKMAOTO KBapTana
M OTIPeAeNeHMs] eTO TUTTONOTUMYECKOV CTPYKTYPbI
MO>KeT MOSIBUTLCSI HOBAsI MOAEAD SKUAOW CPEABI C
MWUHM-TTAPKOM MAM CAAOM Y AOMa C TIPUOPUTETOM
B ee CTPYKType KOMIIOHEHTOB ITPUPOABI 1 BUAOB
aKTUBHOCTEN y4acTHUKOB (puc. 8).

Kak 6b1n0 ckazaHo BbIlIe, B IJEASIX COXpa-
HEHMsST M TOAAEP KaHMsST MPUPOAHOrO OGmoTora
Ha PEKOHCTPYMUPYEMBIX TEPPUTOPUSIX HEOOXO-
AVMMO VCITONb30BaHME KOMIIOHEHTOB «BTOPOW
IIPUPOABI», & MMEHHO PAaCTUTEAbHBIX CPEACTB
naHpmadTHOTO AM3alyiHA B KavyeCTBe KOMIIEH-
CalJMOHHOV COCTaBASIONIeN AAST YCTOMYMBOTO
Pa3BUTHUSI TEDPUTOPUN B LIEAOM.

Anst 3konoTMYecKU cHANaHCUPOBAHHOTO
pasBUTUSI COBPEMEHHBIX TOPOAOB HEOOXOAUM
MepecMoOTpP POAM MPUPOAHBIX KOMITOHEHTOB B
MMOAAEPSKAHUM YCTOMYMBOTO PA3BUTUSI TOPOA-
ckom cpepbl. [Ipeskae Bcero, maest 3akntodaeTcst
B MCIIOAB30BAaHUM 3€NEHBIX TEXHONOTUM IO
YAYUIIEHUIO KadecTBa cpeAbl B ropoae. K Hum
MO>KHO OTHECTU: IJeAeHarpaBAeHHOe O3eNeHeHue
KPBIIIT ManO3Ta>XHbIX 3AaHUM M 3AaHUWM BbICO-
Tou A0 6—7 3Ta’ken, MUCIIOAb30BaHMeE PACTEHUN
AMST BEDTUKAABHOTO O3eNeHEeHUsI M BOCITONHeHVe
3eNeHbIX KOMIIOHEHTOB AaHAIIAGhTa CPEACTBAMU
«BTOPOVI», UNAM TaK HA3bIBAEMOW UCKYCCTBEHHOM,
pUpoAbL. BoccTaHoBAeHME U Pa3BUTHE 3eNeHOV
MHOPACTPYKTYPbl MeraroAncoB, OODbeAMHEeH-
HOe TEePMMHOM «AAHAMADTHLIA ypOAHU3MY»,
MoApa3yMeBaeT OPMEHTAIMIO Ha BOCIIOAHEHME
MMPUPOAHBIX KOMITOHEHTOB TIPU pacCIIMpeHUNn
FOPOACKMX IPAHMI] UAM TTOMCK PE3€PBHBIX y4aCT-
KOB «3a0pOIlIeHHOro» AaHAIadTa B CTPYKType
ropoAa.

Brisoan!

B pesynbTaTe npoBepeHHOTO MCCAEAOBAHMS,
ObIna co3paHA TeOpeTHYecKast MOAEADb ITPOCTPAH-
CTBa >KMAOTO KBapTaaa, IPU3BaHHASI COXPAHUTD
y4aCTKM CO CIIOHTAHHOV IMPUPOAOV, KOTOpasl
chopmMMpoBanach CaMOCTOSITEABHO U MTPEACTaB-
nsteT cOOOM €CTECTBEHHDIN OMOTOM. JTOT OMOTOIT
YCTOMYMB TI0 CBOEV CTPYKTYPE B AAHHBIX KAMMA-
TUYECKUX YCAOBUSIX U MOYKET ObITh MCITONb30BAH
WAM KaK TTIPUPOAHBIVT 0a3UC, MAM KaK y4aCTOK
MIPUPOABI AAST OTABIXA M ITPOTYNOK.

A pyroe HarpaBaeHye MIPeACTABASIET COOOV
BapMAaHT BOCCTAaHOBAEHUSI TIPUPOAHOM CTPYK-
TYPBbl TEPPUTOPUN CPEACTBAMU AAHAIIAGTHOTO
AM3a¥Ha C MCMIOAB30BAHMEM MACCUBOB U3 AEKO-
PaTUBHBIX AepPeBbeB, KyCTAPHUKOB, BEPTUKAADL-
HOTO O3€eAeHEeHMSI, MHOTOAETHUX IJBETOYHDIX
KYABTYD U 3AaKOB.

Bce mepeuncaeHHbIe Bbllle MEPOTPUSITUS
MpY CUCTEMHOM CHUSKEHUM BBICOTBHI SKMAOU
3aCTPOVIKM OT IJeHTpa ropopa K ero nepude-
PUVMHBIM payioHaM C BKAIOYEHMEM MPUPOAHDBIX
MHTEPBANOB UM May3 IMO3BOASIT CHPOPMUPO-
BaTb AVCIEPCHYIO MOAEAb Pa3BUTHUSI TOPOAA
¢ mMHoroob6pasuemM (GOpPM MHTErpMpPOBAHHOI
TIPUPOABDIL.

Takum oOpaszom, MPOCTPAHCTBO ABOpa C
dopMaMM «MCKYCCTBEHHOM» TPUPOADLI TPEA-
CTaBAsieT COOOM MOAENb «3eNeHbIX KOPUAOPOBY
C peKpeangMoOHHBIMM WM TPAH3UTHBIMU (DYHK-
OUSIMM B IIaroBOW AOCTYMHOCTU OT >KMUABSI.
IlpepcTaBaeHHasT MOAENb OpPraHM3alUUM SKUAOW
CpeAbl AeMOHCTPMPYET HOBbIE BO3MOSKHOCTU
pereHepanyy 3acTPOVKU POCCUNMCKUX T'OPOAOB
n GOPMMPOBAHMSI CTPATETUM UX YCTOMYMBOTO
PasBUTUST ANSI UBMEHEHUS Ka4ecTBa >XM3HU ye-
N0BeKa B TOPOAE.
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LANDSCAPE STYLING AND THE MINI-PARK TERRITORY PLANNING
IN THE STRUCTURE OF RESIDENTIAL QUARTER
AND THE PERIPHERAL AREAS OF A CITY

The shortage of natural areas for recreation and near housing is particularly acute in recent years in the largest
cities in Russia. In the world this problem is solved since the 50—70-ies of the last century. Such advanced
countries in the development of landscape urbanism as Germany, France, the Netherlands and Finland solve
the problem of nature returning in cities through the designing of new residential areas with medium and low—rise
buildings which include green areas with recreational and transit functions. The methodology involves performing
systemic analysis of existing residential areas with wasteland and uncomfortable areas with a natural component,
the study of international practices in landscape fragment transformation near built—up areas
for recreational purposes, the development of theoretical model of architectural and landscape organization
of the mini—park territory in walking distance from the housing. The proposed natural mini—-parks emerge
as a new model of the living environment near the house in three to five-minute walk away. Such park is available
for the less mabile population groups, which include older people and mothers with small children.
The main principle of these structures is the presence of abandoned or empty areas with natural components
for further research and use in order to provide various types of activity of inhabitants. Models presented
in the article describe ways of environment optimization of the central part in a large city, when there are no links
between the conservated natural areas and it is necessary to create a «green oasis» by means of landscape
design. As result of the study the presented restructuring of the residential quarter with determination
its typological structure transforms into a new model of residential environment with a mini—park or a garden near
the house with a priority in its structure components of the nature and types of activity of the participants.
The conclusions are presented in the article in the form of a theoretical model of the residential quarter space
and are aimed at the conservation of natural areas with a spontaneous nature, which was formed itself
and is a natural biotype now.

Key words: development of landscape urbanism, filling horizontal and vertical surfaces of the facades of buildings,
the spontaneous nature conservation and the conservation of wasteland nature,
adaptation of the urbanized landscape to new recreational needs of the community.

OCHOBHOE OBOPYAOBAHME

ABYXJTYYEBOM CMEKTPO®OTOMETP VARIAN CARY 100

HasHaueHue: CI'IeKTPOd)OTOMeTpM"IeCKMﬁ aHanU3 CBA3AaH C onpepesieHneM NnogIMHHOCTU U KOJIMYECTBEHHOIO CoAepPXaHUa
ONTUYECKN AKTUBHBLIX BELLECTB B MATEPMANAX, NULLEBBLIX NPOAYKTAX, MPOAOBOJIbCTBEHHOM Cbipbe, KOPMAX ANs XMUBOTHbIX.

O6nactb npuMmeHeHus!

1. Muwesas NPOMBILLNEHHOCTb: ONpeaeneHne KPenocT1 CIMPTOBOAOYHLIX CMECEN; onpeaeneHue NULLEBLIX KpacuTeneu;
onpepeneHne HUTPATOB U HUTPMTOB MO LiBETHBIM PEAKLMAM; ONPefeneHne ropeym n1ea.

2. BroknmHnueckmit aHanus: HedpTenepepaboTka; onpeaeneHne apoMaTMYECKUX COeaUHEHMM
B asuaumonHom Tonnusee (IP 349).

3. Buoxnmusa: onpepeneHre TeMnepaTypbl NAABAEHUS HYKNEMHOBbIX KUCNOT; MCCNEef0BAHME KMHETUKM
dbepMeHTaTMBHBIX PeaKLMI; UCCNEA0BAHUE KMEYEHHbIX» 6enKkos.

4. MatepuanoeegeHue: UCCNEAOBAHUE OTPAXEHUS 3€PKANbHBIX MOBEPXHOCTEN; UCCNEAOBAHMUE 3ALMTHBIX CTEKOS
onTu4Yecknx npubopos.

Jlaboparopus oueHkM 3emenb ANis NPOBEAEHMS MONEBbIX MCCIEA0BAHMM
B 0671GCTH MCMONb3OBAHMS 3EMESTb M 3€MESIBHOrO KAAacTpa
B cocTase LleHTpa MHCTPYMEHTAbHBIX METOA0B M MHHOBALMOHHLIX TEXHOMOMMH
aHanusa sewects n Marepuanos PYH,
117198, Mockea, yn. Muknyxo-Maknas, 8/2, arpapHhsii pakynster PYOH.
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