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Bona urpaer nepocreneHHOe 3HauU€HUE B XKU3HU pacTeHuil. Hanuune B TKaHAX pacTeHUit
HEOO0XOMMOTO KOJIMYECTBA BOJBI — 00S3aTENBHOE YCIIOBHE JKU3HEICSITEIBbHOCTH PACTUTEILHOTO
opranusMma. IIpoxoxaeHue B pacTeHMsX BceX (PU3MONIOIMYECKHX IPOLECCOB, B pailoHax, IJe
€CTECTBEHHOTO YBIIQ)KHEHUS MTOYBBI aTMOC()EPHBIMH 0CaJKAMH HEJJOCTATOYHO WM BBINAJAI0T OHH
HEPaBHOMEPHO HA NPOTSDKEHHM NEpUoJia BEreTalldd, BO3MOXKHO TOJBKO HAa OCHOBE NMPUMEHEHMS
oporienus [1].

BunorpagHoe pacteHue crnocoOHO NEPEHOCUTh CHIIBHYIO 3aCyXy M Hapsay C 3THM OYEHb
OT3BIBYMBO K TIOBBIIICHHIO BIXKHOCTH TOYBBHL. UeM CHIIbHEE 3acyxa, TeM OOJIbIIEe CHIKACTCS
ypoxaii, 1, Ha060pOT, IPU JOCTATOUHON BIAXKHOCTH M OPOILIEHUH YpO’Kail BUHOI'PaJa 3HAUUTEIbHO
noBbimaercs. OQHAKO BUHOTPAJHBIC NMPUBHUBKH, MPOU3PACTAIONIAE HA OJHOM MECTE JIUIIb OJWH
rojl, Pa3BHBAIOT HEOOJIBIIYI0 KOPHEBYIO CHCTEMY M 10 CBOMM TpeOOBAaHUSAM K I1OYBEHHO-
KIIMMAaTHYECKUM YCIIOBHUSM ITOJ00HBI OJHOJIETHUM KyJIbTypaM. [103TOMY MX ClleAyeT BhIpaliuBaTh
B YCJIOBHSIX MOJHOIO YJOBJIETBOPEHHUS BIaroi, T. €. mpu opouleHur. Haubonee nenecooOpa3HbIM
SBIISIETCS TAaKOM PEXHUM OpOIICHHS, MPH KOTOPOM MaKCHUMAaJbHO HCIOJB3YIOTCS aTMOC(HEpHBIC
OCaJIKM, a TMOJUB JIMILIb JIOTOJIHAET B HY)XHbIE CPOKM KOJIMYECTBO BJaru, HEOOXOIUMOE IJis
MIOJIy4EHUsI BBICOKOT'O BbIXO/a IEPBOCOPTHBIX BUHOTPAJHbBIX CAXKEHIIEB [2].

Cnocoowvt opowenusa. HeoOXonuMblii BOJHBIM pPEXHUM KOPHEOOUTAEMOIO CIJIOSI TOYBBI
CO3/1a€TCs C UCIIOJIb30BAaHUEM Pa3HbIX CIIOCOOOB OPOIIECHHUS: TOBEPXHOCTHOT'O, BHYTPUIIOUBEHHOTO,
JI0KJI€BaHUS U KaIleJIbHOTO.

Ilogepxnocmnoe opowienue — 310 NOIMB, KOT/1A ITOJIMBHAS BOJA [TOJIAETCS HA MIOBEPXHOCTD
y4yacTka. Pa3nnyaroT Tpu OCHOBHBIE CITOCOOBI MOBEPXHOCTHOI'O OPOLICHUS: HAITYCKOM IO JICHTaM,
no Oopoznam, 3arorieHueM. [loaugé uanyckom no JjaeHmam TPUMEHSIOT JUIsl BEreTalluOHHBIX
MIOJIMBOB KYJIBTYp Y3KOPSIIHBIX IOCEBOB W BJIAro3apsI0UHbBIX MOJMBOB. [lonus no 6opozoam
SBJIIETCS HauOoJee COBEPIICHHBIM M YacTO MCIOJIb3YEMbIM CIIOCOOOM (OCOOEHHO ¢ UMIYJIbCHBIM
PEKMMOM TMOJIa4M BOJbI), TOCKOJIbKY OH HE BBI3BIBACT HAPYIIEHUS CTPYKTYpbl MOYBHL. Ero
WCTIOJNB3YIOT UIsI OPOIICHHS TPOCAIHBIX, TUIOJOBBIX, STOIHBIX KYyJAbTYp W BHHOTpama. [lonug
3amonieHuemM WCHOJNB3YIOT TOJNBKO JUISI TeX KYyJIbTyp, KOTOpble MOTYT BBIJEPKHUBAThH
KPaTKOBPEMEHHOE 3aTOIUICHHWE, a Tak)Ke JUIsl BIAro3apsakd W TPOMBIBAHUS TOYB OT COJICH.
[IpeumymiecTBOM 3TOro crnocoba SBISETCS €ro MpPOCTOTa, HEAOCTaTKaMU — HEBO3MOXKHOCTb
MIPOBE/ICHUS] PAHHUX BETE€TAIMOHHBIX TTOJIMBOB, BO3MOKHOCTH MOTHATHS YPOBHS TIOYBEHHBIX BOJI,
paspyleHust CTPYKTYpbl IMOYBBL. YKa3aHHbIE CIIOCOOBI MOBEPXHOCTHOTO OPOIICHHS IOYBBI HE
o0ecneuynBalOT CO3JaHHE ONTHMAJIbHOTO BOJHOTO peXHMa KOPHEOOMTaeMoOro cjos U
s dhexkTuBHOTO yripaBieHus uMm [1].

Buympunouseennoe opowienue TPOBOAAT 1O TpyOaMm  yBJIQXHHUTENAM, KOTOpBIE
3aKJaApIBaloT B mouBe Ha riyouHe 0,1-0,7 M. Takol cmoco® OpoIIeHUs MO3BOJSET COXPaHSITh
CTPYKTYpy TIOYBBI, OSKOHOMHO pPAacXOJOBaThb BOJYy, pEryJUpOBaTh BOJHBIA PEeXUM U
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OeCHpeIsTCTBEHHO MPOBOIUTh MEXaHU3UPOBAHHYIO 00paboTKy mouBsl. Ho ero wucmomib3yor
TOJIBKO B YCJIOBUSIX TTOYB C BBICOKOW KaMWJIISIPHOCTHIO [1].

Joscoesanue — crnoco0 1oaMBa JOXKACBAJIBHBIMM arperaramMi, IIpU KOTOpPOM BOJa
pacrlpbICKUBAETCs B BUJE JO0XKIS HAJl MOBEPXHOCTHIO MOYBBI U pacTeHuil. [IpeumymiecTBoM 3TOro0
cocoba eCTh MEXaHW3alus, aBTOMATH3alUsl W HOPMHUPOBAHUE IIOJIMBA.  Pa3HOBHIHOCTAMHU
JOXKICBaHUS SBIISETCS CHUHXPOHHO-UMITYJIBCHOE AOXAEBaHHE (LMKJIMYECKas IMojada BOJIBI s
OCBEJKAIOLIET0 YBJIAXHEHUS PACTEHUH M IIOBEPXHOCTHOT'O CJIOSI MOYBBI), MHUKPOJOK/IEBaHUE
(uMKIIMYecKas 1mojaya BOJAbI AJIs MOBBIIIEHUS OTHOCUTENIBHOM BIaKHOCTU MIPU3EMHOTO CJIOSI TOYBBI
Y TIOJIZICPKaHUS B ONITUMAIIEHOM JIHAIa30HE BIAXKHOCTU KOpHEoOuTaeMoro ciosi) [1].

Kanenvnoe opouwenue - crioco0 nojauBa npu KOTOPOM BOJA Yepe3 Pa3BETBICHHYIO CUCTEMY
MarucTpalbHbIX, PACIpPEIeTUTENbHBIX, MOJMBHBIX TPYOOIPOBOAOB M KarleiabHBIE BOJOBBIITYCKU
MOJIaeTCsl JIOKAJBHO HEMOCPEJCTBEHHO B KOPHEOOUTAEMbIA CJIOW MOYBBI, MOJJAECPKHUBAs €ro
BJIQXKHOCTh B ONTUMAJIbHOM JHMala3oHE HA MPOTSKEHUHU BCErO MEPUOJAa BET€TALlUU B OTIEIbHON
M0JIOCE YBJIQXKHEHUA. DTOT CIOCO0 MIMPOKO MCIONB3YIOT ISl MOJMBA CaloB, BUHOTPAIHUKOB,
STOJIHMKOB, IIMTOMHUKOB, OPEXOIUIOIHBIX, 3ePHOBBIX, OAIITAHHBIX, TCXHUYECKUX U JPYTHX KyIbTyp [1].

Jlis mosnvBa BUHOTPAJHUKOB U BUHOTPAJHON IIKOJKU HanOoOJiee 4acTO MCIOJB3YIOT MOJIUB
o Oopo3nam u IoxkaeBaHreM. Ho Mo cpaBHEHHIO C MOJIOKUTEIFHBIMU Y€PTaMH 3TH CHOCOOBI HA
CETOHSIIHUN JIeHb MUMEIOT U PAJ HEJOCTATKOB: CIIOKHAS OpPraHHU3aIUs BBIMIOJHEHUS, BBICOKAsS
SHEProeMKOCTh U MoJaua O0JIbIINX HOJUBHBIX HOpM. [IpH Takux crnocobax nojsmuBa HEPaBHOMEPHOE
pacmpezieieHue BOJbI 10 OpOIIAeMOM IJIOMAAM U YacTOe JIOKAIbHOE MEPEYBIAKHEHUE MOYBBI
NPUBOAAT K OOJBIIMM IMOTEPSIM BOJABI Ha (hU3HYECKOe HCIapeHue, OO0YCIOBIMBAIOT M3MEHEHHE
CTPYKTYpPHO-arperaTHOr0 COCTaBa IMOYBBI, CTUMYIUPYIOT pPa3BUTHE KOJbMAaHTaXa M Pa3BUTHIL
COPHSIKOB, @ TaKXX€ YCJIOXXHSIOT BBINOJHEHHE MPUEMOB M0 3alIUTE PACTEHWH OT Ooyie3HEd U
BpeauTeei. YMEHBIINTh HETaTHBHOE BIUSHUE OOJBIIMHCTBA YKa3aHHBIX HEIOCTATKOB WIU
YCTPaHUTH UX BOOOIIE U CYHIECTBEHHO MOBBICUTH 3()()EKTUBHOCTH UCTIOIH30BAHUS TOJIMBHOMN BOJIBI
MO3BOJISIET BHEAPEHUE KaMeJIbHOTo opoineHus [3, 4].

KamnenbHoe opolieHrne uMeeT psj] S3KOHOMUYECKHX M TEXHOJIOTMYECKUX NpeumyiecTB. K
SKOHOMHMYECKUM CJIEeIyeT OTHECTH CIEAYIOIIUE: BbhICOKast 3(pPEeKTUBHOCTD HCIIOIH30BAHUS BOJIBI 32
CUeT JO3UPOBAHHOM M JIOKAJIbHOW IMOJAa4M; OTHOCUTEIBbHO HM3KHE PACXOJbl dHEpruu Omnaronaps
nojlaue BOJBI 1O/ HU3KUM JaBlIeHMEM M 0e3 MepeToKa; COKpalleHHe O00bEMOB HCIOJIb30BAHUS
CPEICTB 3alllUThl PACTEHUH 3a CUET YMEHbILEHUS 3aCOPEHHOCTH, ITOCKOJIbKY 3€MIISI MEXY psAaaMH
OCTaeTcss CyxoW; BO3MOXKHOCTb OCBOEGHHS 3€MeJIlb Ha CKJIOHaX M CO CIOXKHBIM pelbedoM,
MaJIOTIPOU3BOUTEIBHBIX  (MaJOMOIIHBIX, TIIE€CYAHBIX, CYMECYaHBIX, PEKYIbTHBUPOBAHHBIX);
CYIIECTBEHHOE TOBBIIIEHUE YPOKAWHOCTU CEIbCKOXO3SMCTBEHHBIX KYJIBTYP MpPHU 3HAYUTEIHHOM
yIy4IIEHUHd TOBAPHOIO U TOTPEOUTENHCKOTO KayecTBa MPOIYKIUH; BBICOKUH YpOBEHb
MEXaHU3allMl W aBTOMAaTHU3alluM TEXHOJOTMYECKHX IHpoleccoB (TOJMB, BHECEHUE YAOOpEHMIA,
XUMHUYECKUX MEIHOPAHTOB, CPEICTB 3allUThl PACTEHMUI) W Ha STOW OCHOBE BBICOKAs CTENECHb
KOHTPOJIMPYEMOCTH  BceX IpoueccoB. K  TEXHOJIOTMYECKMM  INpPEUMMYLIECTBAM  OTHOCHT:
paBHOMEpPHOE paclpeieNieHue BJard, CHIDKEHHWE TOpPaK€HUsS pPacTeHUH TPUOKOBBIMU H
OaKkTepHaJbHBIMU OOJIE3HSAMHU, B CPaBHEHHWU C TPAJUIUOHHBIMH CHUCTEMaMH OpOLICHMS, IPH
KOTOPBIX CMaUMBAETCS MOBEPXHOCTD JUCTHEB; IITyOOKOE MPOHUKHOBEHHE BO/IBI HEMOCPEICTBEHHO K
KOpDHEBOM cucrteMme; o0OecliedeHue BHECEHHUs ONTHMAJIbHOTO KOJMYECTBa yAOOpEeHUH B
COOTBETCTBUM €  (DU3HOJOTMYHBIMM MOTPEOHOCTSIMH  pAacTeHH Ha OCHOBE  CO3JaHHs
ONaronpusATHOIO BOJHOTO UM IUTATEIBHOTO PEXKHUMOB IOYBBL, CHIKEHHE DSpPO3MHM IOYBHI,
HEBO3MOXXHOCTh BIIMSIHUSI BeTpa Ha IMPOLIECC OPOLICHHS; CHIKEHUE TpeOOBaHUM K cucTreMam
ApeHaxa; IKOJIOTHIecKast 0e30macHOCTh puMeHeHus |3, 5].

OfHAM W3 TJIAaBHBIX YCIIOBHH BBICOKOH I(PPEKTHBHOCTH KANeIbHOTO OPOIICHHS SIBIISETCS
pexuM. Peorcum opouwienus — 3T0 OPAJOK MPOBEACHUS MOJIMBOB, B KOTOPOM OIIPEAEIEHBI CPOKH,
YHCJIO TOJMBOB, HOPMBI pacxojia BOJbI, INIyOMHAa IPOMOKaHUS IOYBBI M €€ COOTBETCTBHE
0COOEHHOCTSIM pa3BUTHsI KOPHEBOI CUCTEMBI.

Memoowvt  onpedenenuss  cpokoé  noauea. IlpaBUIbHO  BBIODAHHBIA  METO
HA3HAYEHUS OYEpPEeJHBIX CPOKOB W HOPM IOJIMBA MO3BOJSET CO37aTh ONTHUMAJIbHbBIE YCIOBUS IS

89



pocTa, pa3BUTHUSl PACTEHMI, pAallMOHAIBLHOE HCIIOIb30BAaHUE OPOCUTEIBHOM BOJBI, 3KOJOTHYECKYIO
0€30IacCHOCTh M BBICOKYIO JKOHOMHYECKYIO 3((EKTUBHOCTh MpPOW3BOACTBA. I 3TOM menu
NPUMEHSIOT pPAa3JIMYHbIe METOMAbI, KOTOpble MOTYT OBITh pas3felieHbl Ha pacuemuvie U
uHcmpymenmanvusie.  DBONBIIMHCTBO  pacyeTHBIX METOJOB  OCHOBBIBAIOTCS Ha  pacuere
MHTEHCUBHOCTH CYMMAapHOI'O MCIIApEHMs MTOYBEHHOM BIaru C JajJbHEHIIMM YCTAHOBJIEHHEM, Ha
3TOW OCHOBE, MPOJOJIKUTEILHOCTH CHUKEHMS BIIQXXHOCTH IMOYBBI KOPHEOOHUTAEMOro CIosl J10
npeanonuBoyHoil.  Hambomee — pacmpocTpaHEeHHBIM — OTEUECTBEHHBIM  METOJOM  SIBJISIETCS
onoxnmumarudeckuii Merox C. M. AumarbeBa u Ouodmsmueckuid merox [[. A. IllToiiko,
3apyoexapiM — Meton X. 1. Tleamana. OOmUM HETOCTATKOM PACUETHBIX METOJOB SIBIISICTCS MX
HEBBICOKAsi TOYHOCTh U HEJOCTATOYHAs ONEPATUBHOCTh Yepe3 TPYIAHOCTH MOITYYEHHUSI TOCTOBEPHBIX
JTaHHBIX 00 MeTeonapameTpax, KOTOpbIe YUUTHIBAIOTCA B popMynax. MHCTpyMEeHTalIbHbIE METOIBI,
B CBOIO OYepellb, MOTYT OBITh pa3jielieHbl HA METOJAbI KOHTPOJS peXHMa OpOIIEHHUS MO JaHHBIM
OTIpeJIeNIeHUs] BIKHOCTH KOPHEOOUTAEMOTro CIIOSI TIOYBBI U JAHHBIM (PUTOMOHUTOPHHTA. JlaHHBIE
(UTOMOHUTOPUHTA OMPENEISIIOTCS Ha OCHOBE HEMOCPEICTBEHHOTO W IMOCTOSHHOTO KOHTPOJS 3a
mporeccaMi pocTa W pa3sBUTHA PACTEHUH C MOMOLIbIO AATYMKOB pOCTa MOOETOB, TeMIepaTypbl
JUCTHEB, JBIKEHHUS COKa. B mociemHee Bpemsi 3T METOAbl MHTEHCHBHO pa3pabaThIBarOTCs, HO
yepe3 OTCYTCTBHE IPOCTHIX M HAJEKHBIX JATYUKOB HE IMOJYYAlOT IHIMPOKOTO IMPAKTUYECKOTO
Bueapenus [1, 5].

Cpeau HHCTPYMEHTAIBHBIX METOOB Ul ONpEZeNIeHUsl 3amaca BOJbl B IIOYBE U €€
JOCTYIIHOCTH [JJIsl pacTeHUil HauOojiee IMIMPOKO HCIHOJIB30BAHHBIM SIBISICTCS MepMOCMAMHO-
gecosoti memoo (TB-meron). OH mNpUHAIIEKUT K IPSIMBIM METOJIaM U MpHU MPaBUIBHOM OTOOpE
po0 MOYBBI, UX B3BEIIMBAHWU U BHICYIIMBAHHH IO3BOJISET OINpPENEsATh 3amachl BOABI C BHICOKOMN
TOYHOCTBIO. HO OH mpearnonaraer exxenekaaabii 0T00p 00pa3oB MOYBKI IS OTIPEICIICHHUS 3a11acoB
BJIATU, YTO YBEJIMYMUBAET 3aTpaThl TPyAa, dJHEprun, (hruHaHCOBBIE pacxosl [1, 3, 4, 6].

Memoo mevimponnoeo enyounno2o 30uoa, B oTinuuu ot TB-merona He mpenycmarpuBaer
oTOOp 00pa3noB MpoO, YTO SBIAETCA MOJOXKUTENbHBIM Npu3HakoM. Ho oH xapakTtepusyercs
HU3KOW TOYHOCTBIO U3MEPEHUH, CI0KHOCTBIO 3KCIUTyaTallud U XpaHEHUs IPUOOPOB C UCTOUHUKOM
paZMOaKTUBHOIO W3NydeHus. B cuiy dero o0bembl ero ucrosb3oBanusi HeOonbime. Hambonee
4acTO HCIIOJIb3YIOT METO/Ibl, KOTOPhIE OCHOBBIBAIOTCS HA U3MEPEHHUU JIEKTPOIIPOBOJHOCTHU MOYBHI.
Ho depe3 oTCyrcTBHE  COOTBETCTBEHHBIX  JIaTYMKOB  OTEYECTBEHHOIO  IPOM3BOACTBA,
HEOOXOJIMMOCTh TPOBEACHUS HMX KaIMOPOBKHM MO KaXAOMYy THIY TIOYBBI, 3aBUCUMOCTb OT
3aCOJIEHU [TOYBBI OHM HE MOT'YT IIPETEHA0BATh Ha IIUPOKOE MPaKTHYECKOe BHeIpeHue [1].

CeronHsi OIpeNereHHYI0 TEepCHeKTUBY JUIsl ONPEIENIEHUsT CpPOKOB IIOJIMBA HUMEIOT
aBTOMaTMYECKHE METEOCTaHIMM 3apyOeXHOro MpPOU3BOJICTBA, B KOTOPHIX IPOU3BOAUTCS
OJIHOBPEMEHHOE aBTOMaTHYECKOE N3MEPEHUE METEONIapaMeTPOB, BIAXKHOCTH MIOYBBI U MOKa3aTenei
pa3zBuTusa pacTeHHi. CyIecCTBEHHBIM HENOCTATKOM SBISETCS OYEHb BBICOKAs HUX CTOMMOCTb U
BBICOKHE KBAIM(PUKAIIMOHHbIE TPEOOBAaHUS K IEPCOHATY, KOTOPBIN UX 00CTYyKUBaeT.

B cBs3u ¢ BhlIENIpUBEIEHHBIM MaTEpUAIOM CETOJIHS OCTAeTCs HEOOXOAMMOCTh B IOMCKE
0oJs1ee IPOCTBIX, MEHEE 3aTPATHBIX METO/OB OIPENEICHHs CPOKOB MOIMUBA. TakMM METOJIOM MOKET
OBITH meH3uoMempuyeckuli Memod, KOTOPBI OCHOBBIBAETCS HAa U3MEPEHUHM KaNMIISIPHOTO
MOTEHIIMaja TMOYBEHHOM BJaru TEH3HMOMETPUUYECKOTO [aBJICHMS  CHEHUAIbHBIM MPHOOPOM —
TeH3noMeTpoM. IlocmeaHuii COCTOMT U3 KEPaMUYECKOr0 30H/AA, BOJHOM KaMEphl U BaKyyMMeETpa,
repMETHYECKH COEAMHEHHBIX Mexay coOoil. HecMoTps Ha BblllleyKa3aHHbIE HEIOCTATKH,
IIPUMEHEHUE TEH3MOMETPOB IO3BOJISIET ONEPATUBHO KOHTPOJIMPOBATH COCTOSIHME U JOCTYIHOCTh
BOJBI JJII pacTeHUN Ha HEOOXOAMMOMN TJyOMHE MOYBHI M Ha3HAuaTh MO 3TUM JAHHBIM CPOKU U
HOPMBI BOJBI 111 OYEPEAHBIX MTOJIMBOB, KOHTPOJIUPOBATh KAYECTBO UX MPOBEAEHUA. TEH3MOMETPBI
XapaKTEepU3YIOTCSI HEBBICOKOM CTOMMOCTBIO U IIPOCTOM KOHCTpyKIueil [1, 3].

BaxkHo#l cocTaBisAOIIEH MOJMBHOTO PEXKHUMA SIBISETCS ONPENCIICHUE HOAUBHOU HOPMbL
BOJABI, KOTOpas OyneT HM3MEHAThCS B 3aBUCHUMOCTH OT (pa3bl pa3BUTHUSI PACTEHUM, TITyOMHBI
pasMelleHnsi OCHOBHOW Macchl KopHeW. Ilpum ycTaHOBIEHHMH HOPMBI IOJHMBAa HEOOXOIUMO
YUUTHIBaTh JBa yclIoBUsS. Bo-nepBbIX, MOJIE3HBIN 3amac Bjaru B MOYBE JOJKEH ObITh OoOecreyeH Ha
BO3MOXHO OoJiee TONTUi CPOK, YTOOBI HE MpUOEraTb K HEMPOU3BOAUTEIFHO YAaCTOMY OPOIICHHUIO.
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Bo-BTOphIX, cienyer u3beraTh TIIyOOKOH (UIBTpanud BOABI B TOMANOYBY (HIKE aKTHBHOTO
KOPHEOOMTAEMOro CJiosi), YTOOBbl HE JOMYCTUTh HEMPOIYKTUBHOTO pacxoja BOJbl W MUTAHUS
TPYHTOBBIX BOJ, a TaKXkKe 3a001aunBaHuUs U 3aCOJICHUS TTOYBHI.

s ycTaHOBJIEHHS HOPMBI BETeTAllMOHHOTO IMOJIMBA HEOOXOJMMO 3HATh: BEPXHUN U
HIOKHHUH TIpeiel YBIAXXHEHHUS TIOYBbI, OOBEMHBIN BEC MOYBBI;, TOMYCTUMYIO TTTyOUHY YBIaKHEHUS
ITOYBBI.

Boja noctynaer B mMo4By M 3amoOJHSET BCE MOPBI U MOJIOCTH, BBITECHSS U3 HUX BO3AYX. JTa
BJIQ)KHOCTH TIOYBBI COOTBETCTBYET €€ NOIHOU 81a20éemKkocmu. B MONeBbIX YCIOBUAX MPU IITYOOKOM
YpOBHE 3aJieraHusi TPYHTOBBIX BOJI MOJIHOE HACBIIICHHE MOYBHI BOJOM MPAKTUYECKH HEBO3MOXKHO,
TaKk Kak B KPYNHBIX MOpax OHA HE yAEpP)KUBAETCS M IOJl BO3JIEHCTBHEM COOCTBEHHOM TSKECTH
MEePEXOIUT B TIYOKE PacCHoJIOKEHHBIE CJIOM IMOYBBI. JTa BOJA, Ha3blBaeMasi 2pasumayuoHHolU,
JIETKO YCBauBaETCs PACTCHUSMH.

[locne oTTOoKa BCEH TpPAaBUTALIMOHHOW BOJABI B TIOYBE YCTAHABIMBACTCS BJIAXXHOCTD,
Ha3zbIBaeMmasi npeodenvroll noaesou enacoémxocmoio (I11IB). Boma B coctossauu IIIIB unmeet
CBOMCTBO JIETKO MPOABUTaThCA K 30HAM BBICYLIMBAHHMS M TMOTJIOMIAThCS KOpHiIMU. Kpome
JIETKOYCBaMBa€MOM BJIaru, K KOPHSM BHMHOIPaJa MOCTOSHHO IOCTYHAaeT KHUCIOpPOJA BO31yXa, B
pe3yJibTaTa 4Yero BIIAXKHOCTb IPH MPEACIbHOM MOJIEBOM BIIATOEMKOCTH CYUTAETCS BEPXHEU
rpaHulell ONTHUMAJIbHOTO YBJIaXKHEHHs. M30bITouHas Bjara XOTS M JOCTYIIHAa DPACTEHUSM, HO
MaJIONojie3Ha. B 3Tux ciaydasx HapylmaeTcss HOpMaJIbHOE COOTHOIIEHUE MEXAY KOJTUYECTBOM BOJbI
1 BO3Ayxa B noyBe. KOpHU UCHBITBIBAIOT HEJOCTATOK B KUCJIOPOJIE, 3aMEJIAETCS POCT PACTEHUIA,
OHM CTAHOBSITCS CJIA0BIMH, MHKPOOUOJIOTHYECKHUE IPOILIECCHl, CBSI3aHHBIE C  PACXOJ0BaHHUEM
KHUCJIOPOJIa, 3aMEJJISIOTCA.

C 1OCTeNeHHBIM YCBOCHHMEM BJard KOPHSMU U HCIAPEHUEM €€ KOPHEOOMTAeMbIM CIION
HAayMHAET BBICHIXaTh. BHauane HEKOTOpPOE YMEHBILIEHUE BIAXHOCTH IMOYBBI HE IPEMSATCTBYET
KOpHSIM pacTeHUM ycBaumBaTh BJIAry TaK >K€ JIETKO, KaK W IPH BIAXKHOCTH, COOTBETCTBYIOIIECH
Mpe/ieJIbHON MOJIEBOM BIAro€MKOCTH, U, TAKUM 00pa3oM, MOAJIEPKUBATh Ha BHICOKOM YPOBHE BCE
KU3HEHHBIC TIporiecchl. [0 MOCTHXKEHUIO OMNpeAeIeHHOW CTENEHU BBICYIIMBAHUS TOABUKHOCTD
BOJIbl B TIOUBE PE3KO CHUKAETCS, B PE3YJIbTATE YCBOCHHE €€ KOPHIMU CUJIBHO 3aTPYyIHSAETCA. DTO
COCTOSIHME BJIQXKHOCTU TPEACTABISET HUKHIOI TPAHUIY ONTHUMAIBHOTO YBIAKHEHMsS, KOTOpas
SIBJISIETCSL M TIPEJIEJIOM JIOIYCTUMOI'O CHUXKEHMS BIQXKHOCTH MOYBbl. HWXHMI mpenen BIaXKHOCTU
MOYBBI, OOECMEYMBAIONIINI YCIEX BBIPAMIUBAHUS TPUBUTHIX M KOPHECOOCTBEHHBIX CAXKEHIICB,
KoJe0JeTcss B 3aBUCUMOCTH OT MOYBEHHO-KIMMaTHueckux yciosuit ot 70 mo 90% mnpenenbHOU
MOJICBOM BIAro€éMkocT. [Ipu Takoil BIaXHOCTH TIOYBBI OOECIeUMBAETCS HanbOOJIee MOIIHOE
pa3BUTHE KOPHEBON CHCTEMBI PUBUBOK U TOOETrOB MpHUBOS [4].

['myObuHa cmosi TOYBBI, MOJJISKAIIETO YBIAKHEHUIO, a CIIEOBATEIbHO, M BEJIMYMHA
MOUBHOW HOPMBI 3aBUCIT OT THMA TOYBBI, YPOBHS 3aJieTaHUS TPYHTOBBIX BOJ, TIYOHHBI
pacnpocTpaHeHUsI OCHOBHOW MacChl KOpHEH, HEOOXOUMOCTH CO3[aHUs B TIOUBE MOCTOSIHHOT'O BO/I-
HOTO 3amaca. AKTHUBHBIN (pacueTHBIN) CIIOH H3MEHSETCS C POCTOM KOpHEBOMl cuctembl. Ero
MIyOMHY HAJ0 YCTaHABJIMBATH IO KaXJAOMY YYacTKy BHHOTPAIHOM IIKOJKK TEpPe]l BBIKOIKOM
Ca)KEHIIEB MPHU MOMOIIM PACKOMOK M U3YYEHUS] KOPHEBOW CHCTEMBI MPUBHUBOK, MO TIyOHMHE CJOs, B
KOTOPOM TIPOUCXOJIUT aKTUBHOE MOTpebaeHne Bobl. [lomuBHAsI HOpMa TOJDKHA PABHITHCS Pa3HUIIE
MEXy KOJUYECTBOM BOJIbI, KOTOpasi COOTBETCTBYET MPEAEIbHOMN MOJEBON BIArOEMKOCTH, U TEM
KOJIMYECTBOM, KOTOPOE COJEPKUTCS B KOPHEOOMTAEMOM CJIOE€ TIOUBHI TIEPE/I MMOJTUBOM [2].

OrnpezeneHre MOJMBHOTO PEXHMMa M €r0 YETKOE BBINOJIHEHUE - UYPE3BBIUAWHO Ba)KHOE
YCJIOBHE BBICOKOM AS(PPEKTUBHOCTH OpOIIAEMOTO 3eMIICNIeTNs, TaK KaK KaXJbld TIOJIaHHBIN
KyOMuYecKuii MeTp BOJABI MpEAIoyiaraeT 3aTpaThl JHEPrHH, BIUSET Ha COCTOSHUE PACTCHHUH,
(UTOCAaHWUTAPHYIO CHUTYallMI0, THTATEIbHBIA M COJEBOM PEKUMBI TOYBBI, OOBEMBI TOTEPH
AJIEMEHTOB MHUTaHUs, KAYECTBO MOJIYUCHHOW IPOayKIHH [3, 4].

Cogpemennslii onvlm opowienus 6unozpaonoil wikoaku. OpouieHue spiseTcs Hauboee
JIEMCTBEHHBIM arpornpuéMOM MOBBIIIEHUS BbIXOAA MOCAJ0YHOr0 Marepuana BUHOrpajaa. OIHako
MOJIOKUTENBHOE €r0 BIUSHHUE CKAa3bIBAE€TCA B IOJHOM MEpE TOJIBKO B COYETAHHH C BBICOKOM
arpoTEeXHUKOU U MpH COOIIOIEHUHN BOJJHOTO PEXXUMA MOYBHI HA BUHOTPAHOMN IIKOJIKE.
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B HepmanmekoM mnpomnuioM NPUBUMBKM BHUHOTPAJa BBICAXKHBAIM B XOJMHUKH, a IIOJUB
BUHOTPAJHON IIKOJKKA HPOBOAMIU (2 B HEKOTOPBIX MUTOMHHUKAX M CErOJHS MPOBOJAT) IyTEM
J0oXeBaHus Wi 1o 6oposnam. OO0 3TOM CBUAETENBCTBYIOT PabOThl MHOTMX OTEYECTBEHHBIX U
3apyOexxHbIX YueHbIX. Ha ocHOBaHMM aHanmu3a »THX paboT ObLIO MMOKA3aHO, YTO B HaYalle BereTaluu
u (GopMHUpPOBaHUS KOPHEBOW CHCTEMbI aKTHBHBIN CIION HEOONBINOW, HO YBIAXHSITh HYXHO BECh
TOPU30HT, COOTBETCTBYIOIINNA MUHUMAILHOW OJUBHON HOpME, JOMYCTUMOM MPHU TAaHHOM criocode
U TEXHUYECKHUX YCIOBHUSAX INoauBa. Ha cpeaHecyrIMHUCTOM YEpHO3EME KOpHEBas cHUCTeMa
MIPUBUBOK B OCHOBHOM pacIpocTpaHeHa B cioe nouBbl 0-60 cM, a Ha cymecuaHOM YepHO3eME —
0-80 cm. B cBs3u ¢ 3TUM HEOOXOAMMO yCTAaHABIMBATH MOJMBHBIC HOPMBI HA BUHOTPATHOMN HIKOJIKE
13 pacyeTa MpoMayuBaHMsl MOYBHI Ha TyouHy 60-80 cM.

[ToxazaHo, YTO B TEUYEHHE BETETAL[MOHHOIO MEpUO/a MOTPEOHOCTh B BOJE y INPUBHBOK
BUHOTPaJIa BO3pPACTaeT /10 aBrycTa BKIIOUUTENBHO, a 3aTeM mnagaer. Camoe 0OJbIIOE KOJIUYECTBO
BOJIbl OHM PACXOJYIOT B MIOJIE - aBI'yCTE€, TaK KaK B 3TOT I1EPUO]I JUCTOBAsA IOBEPXHOCTh JOCTUTAET
Makcumyma. Kpome Toro, B 3T Mecsubl HaOMrOAaeTcsl camasi BBICOKAs TeMIeparypa U camas
HU3Kasi OTHOCHUTENbHAS BIIAYKHOCTh BO3/yXa.

VY4er BIaKHOCTH IMOYBBI B KOPHEOOHWTAEMOM CJIO€ Ha BHHOTPAJAHON IIKOJKE B JTUHAMUKE
IIOKAa3bIBAET, YTO B MepBble 1,5-2 Mecsna Bererauuu (C MOMEHTa IOCaKU IPUBUBOK) 3a11ac Bjaru B
KOpHEOOMTaeMOM CIIO€ IIOYBBI JIOBOJIBHO BBICOKHMM — Bbime 80-85% mpenenbHON MOJIEBOM
BJIArOEMKOCTH, a B TE€UEHHE MIOJIS U aBrycra (Mepuoj MHTEHCHBHOI'O pOCTa MPUBMBOK), €CIU HE
MIPOBOANTH BEreTAllMOHHBIC MOJUBBI, BIAKHOCTh B MOYBE CHIDKAETCS JO- W HIDKE YPOBHS BIAXK-
HOCTH pa3pbiBa KaWLULIPOB. B 3TOT meprox MpuBUBKY MOTPEOISIOT HAHOOJIbIIIEe KOTMIECTBO BOJIBI.

[To xonuyecTBy pacxoja BOJAbI MPUBUBKAMU MECSIIbl BETETAIIMOHHOTO MEpHUOAa pacmoar-
aroTCSl B TAKOMU TTOCIIEIOBATEILHOCTH (B YOBIBAIOIIIEM TTOPSAKE): aBTYCT, HIOJIb, HIOHB, CEHTSOPb, Mal.

Jns mnopaepxkaHusT ONTUMAalIbHOW  BIIQXHOCTH HEOOXOIMMO TIPOBECTH JO MATU
BEreTAllMOHHBIX IIOJIMBOB: BO BTOPOM IOJIOBHUHE HIOHS — OJIMH IIOJIUB, B UIOJE — JiBa IOJMBA U B
MepBOM TOJOBHHE aBrycTa — OJWH-IBA TOJUBA. TOYHOE OIpeAeleHHue CpPOKOB IOJIMBOB
YCTAHABJIMBAIOT HA OCHOBAHMM KOHTPOJS 3a BIAXHOCTBIO II0YBBI, IPOBOJAMMOIO C MOMEHTA
[OCaJIKM TIPUBMBOK B MIKOJIKY uepe3 Kaxpie 10 nueit [2, 7-9, .

Cnenyer OTMETHTb, YTO HAy4yHBIX pabOT, CBA3aHHBIX C MPUMEHEHHUEM KalleJIbHOIo
OpOILIEHUSI B BUHOTPATHOM NHUTOMHUKOBOJCTBE, OYeHb Mayo. OTaenbHbie pabOThl B ATOM
HanpasyieHuu nposogiid A. B. Kupuuenko, A. B. Jlyrosa u H. B. benuk B ycnoBusix PocroBckoit
obnactu. [TouBooOpa3yrolire Mopoabl Ha OMBITHBIX YU4aCcTKax ObUIM MPe/ICTaBICHBI TEMHO-0YPBHIMU
KapOoHaTaMU U KapOOHATHO-JIECOBUAHBIMU CyTrJIMHKaMu. [lo rpaHyloOMeTpHYecKOMY COCTaBy
MOYBBI OTHOCSTCS K TSDKENO CYrMUHUCTBIM. OCHOBHOM IIeNbl0 Takoi paboThl Obuia pa3zpaboTka
METOJIMKH OIpEAETICHHs BIQKHOCTH MOYBbI M HA3HAYEHUS CPOKOB IMOJIMBA BUHOTPAJHON HIKOJIKU
WHCTPYMEHTAJIbHBIM METOJOM — MPUMEHEHHUE TEeH3MOMETpoB. [lokazaHo, YTO MO ONEPATUBHOCTH
OTpesieNIEeHUs] CPOKOB TOJIMBA U Y4e€Ta CTOUMOCTH 00OpYI0BaHUs MPEINOYTEHUE CIeNyeT OTAaBaTh
TEH3HMOMETPUUYECKOMY METOAY. B 3TuX ke uccrnegoBanusx ObLia YyCTaHOBIIEHA 30HA PACIIOIOKECHHUS
teHznomeTpoB — 20-30 cM OT MOBEPXHOCTH TOYBHI (ITOCKOJNBKY peYb HIET O BBIPAIMBAHHU
KOpHEecOOCTBeHHBIX caxkeHIleB) [10].

M. C. TIpuropoB, H. B. Kypammna, . 3. I'yceB, U. II. KpyxwnuH npoBoawIn
UCCIIeIOBaHMsI B yCJIOBUsAX Bonrorpanackoil o6iacTu B 30He pe3KO KOHTUHEHTAJIBHOIO KIMMAaTa C
KalITaHOBBIMU ToYBaMH. OCOOEHHOCTHIO ATHX TIOYB SBJISETCS MX BBICOKAs KOMILJIEKCHOCTb,
00yCJIOBJIEHHAs! PACIpPOCTPAHEHHEM OOJBIIOr0 KOJMYECTBA COJIOHIOB. [ 'paHynomeTpuuecKuit
COCTaB MOYB U3MEHSJICS OT TJIMHUCTOTO JI0 cylecyaHoro. B qaHHBIX ycIoBHsIX ObUIO YCTaHOBIIEHO,
YTO KaleJIbHOE OPOIIEHUE, B CPAaBHEHUHU C JIOKAEBaHUEM, 00ECIIEYNBAET IKOHOMHIO OPOCUTEIHHOMN
BoApl 10 10 pa3. PexkomMeHAOBAaHO NPOBOAUTH KAaleIbHOE OPOLICHHE B IEPUOJ YKOPEHEHUs
KOPHECOOCTBEHHBIX YEPEHKOB MPU CHUKCHUH BIaKHOCTH MOYBHI B cioe 0,0-0,6 m 10 85-90% HB,
a B TMIEPUOJ] POCTa MPHU CHIKCHUH BJIAKHOCTHU MOYBBI B TOM ke cioe g0 70-75 % HB. daktnueckas
IoJInBHasg Hopma coctaBuia 100 M>/ra, opocurenpHas HopMa — 1500 M>/ra. IIpmxuBaeMocThb
Ca)XCHIIEB MPU TAKOM PEKUME OPOIICHUsI cocTaBisuia 92%, BBIXOJT CaKEHIIEB TIEPBOTO copTa - /5%

[11-14].
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B nouBEHHO-KIMMAaTHUECKUX YCJIOBHUAX IOra YKpaumHbl HCCIEIOBAaHUS IO OPOILEHUIO
BUHOTPAJHON IIKOJKH C HUCHOJIb30BAHUEM MHKPOOPOIIEHUs HE MpoBOAWINCH. [lo3ToMy paboTs
CBSI3aHHBIE C HAYYHO-TIPAKTUYECKUM 00OCHOBaHHMEM 3((EKTUBHBIX PEKHMMOB MOJIUBA IPUBHUBOK
BUHOIpaja B IIKOJIKe (KOTOpble o0ecrnedyaT YMEHbIICHHE HWCIOJIb30BAHUS IOJMBHOM BOJBI,
HHEPreTUYECKUX PECYpPCOB M aBTOMATH3ALMIO MpoIecca), CocoO0B JAUArHOCTHKH ONTHUMAJIbHBIX
CPOKOB 1 HOPM I10JIMBA HA CETOJIHS SIBJIAIOTCS OYEHb aKTyaJIbHBIMH.

C 2016 roma B oTaene NUTOMHUKOBOJACTBA M pa3smMHoxeHus BuHorpaga HHIL «1BuB
um. B. E. TaupoBa» m3yueHue 3THX BOIPOCOB IIOCTABJIECHbI B OCHOBY BBIIOJHEHHS HAy4HOI'O
3aganusg 21.00.03.02 @ «Pa3paboTath U TEOpeTUUYECKH OOOCHOBATH MYTH ONTHMH3AINU YCIOBUI
BEreTaly MAaTOYHBIX HACaXJAEHUH U NPUBUTBHIX CAKEHIEB BUHOIpaja [yl IOJIy4eHHUs
[10CAJI0YHOT0 MaTepuala ¢ BBICOKUM aJalTallMOHHBIM OTEHLIUATIOM.

B npouecce paGotbl OyayT mpoBeAeHBl 2 OMNbITA: ONBIT 1 — ompeaereHHe ONTHUMAaIbHON
CMauMBAaEMOCTH 00bEMa IIOYBBI U €€ BIAXXHOCTH B IIPOLIECCE BETETAlMU CAXKEHIIEB BUHOIPaJa
(u3menenne HB mnouBel Ha BuHOrpaaHod mkonke Oymer B mnpenenax 100-70%); onbiT
2 — 000CHOBaHHME JMAarHOCTUKH CPOKOB M HOPM IIOJIMBOB BHHOTpagHoi mkoiku (TB-meron,
TEH3UOMETpPHUS, PACUETHBIM METOJ, aTMOMETpus, olpejeneHue (U3MOJIIOTMYECKUX IoKa3aresen
IIPUBUBOK M CAXXEHIIEB BUHOrpaja). DTU ONbITHI OYyAyT HAJIOXKEHbl Ha 3 BapHaHTa IOCAJKU
IIPUBUBOK B UIKOJIKE: JABYCTPOYHAs IMOCAJKa MPHUBMBOK C Pa3MELICHHWEM JBYX KalleJbHbIX JICHT;
JBYCTPOYHAs I0CaJKa MPUBUBOK C Pa3MEIEHUEM OJHON KaleJbHOHN JIEHTHI NOCPEIUHE CTPOYEK;
OJTHOCTPOYHAs 10CaJIKa IPUBUBOK BUHOIPa/ia C O/IHOM KarelbHOM JeHTO.

Ha ocHoBe ompenenenusi, yuera o00beMa YyBIAXXHEHMsI MOYBbI, ()OPMUPOBAHUS 3aIIaCOB
BJIard B IMOYBE IOCIIE MOJIMBA U €€ IMHAMHKA B Pa3HBIX CJIOSX, ONpeAeeHHs GU3NOIOTHUECKUX U
aHATOMUYECKUX I10Ka3aTeeil JIMCThEeB NPUBUBOK U CAXKEHIIEB BHUHOTPa/a, arpoOHOJIOrMYECKUX
[I0Ka3aTeIy pocTa M pa3BUTHUs PACTEHUH, SHEPro-IKOHOMHUYECKUX PAcYeTOB OyAyT IMpe/CTaBlICHbI
ONTUMAJIbHBIE PEXHUMbl OPOLICHUS BUHOIPAIHON ILIKOJKH, YTO MO3BOJHUTH YBEJIWYUTHb BBIXOJ U
YIAY4IINTh KAYE€CTBO IPUBUTHIX CaXKEHLIEB BUHOIPA/1A.
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3enenancoka H. M., bopyn B. B.

Cnoco0u 3pomieHHs] BUHOTPAJAHOI HIKIJIKH | MeTOIH IX KOHTPOJII0

Y ecmammi npoananizosano ocHosHi cnocobu noaugy i Memoou ix KOHmMpOao 3 Memoio
3a6e3neyeHHs ONMUMANTbHO20 3POULEHHS] BUHOCPAOHOT WKIIKU HA CYYACHOMY PIHI.

Knwuosi cnoea: menu BUHOTPaJy, CIIOCOOM 3pOLICHHS, PEKUM 3POIIEHHS, KpaIlUIMHHE
3pOIIECHHS, HOPMa TOJIHMBY, TEH310METPHYHUI METO/I.

N. N. Zelenyanskaya, V. V. Borun
Grape nursery irrigation approaches and their control methods

This article analyzes main approaches of irrigation and their control methods to ensure
optimal irrigation of grape nursery according to modern standards.

Keywords: grape graftes, irrigation methods, irrigation mode, drip irrigation, irrigation norm,
tenziometric method.
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Opnecbkuil nep>kaBHUM arpapHU YHIBEPCUTET,
VYkpaina

BILIMB KOMILVIEKCHUX MIHEPAJILHUX TOBPUB HA YPOXKAM I AKICTbD AT
BUHOI'PAJIY COPTY IIAPJIOHE B YMOBAX MIBJIHS OJECHKOI OBJIACTI

B cmammi nHagedeno pesyrbmamu 6USUEHHS BNIUSY KOMNJIEKCHUX MIHEPATbHUX 000pus Ha
GoHi 2nuboK020 puxiIeHHs HA PO3BUMOK ma NpoOyKmusHicms 6unozpady copmy Lllapoomne.
3acmocysanns nimpoamogocku no 400 ke/ea wu dobpusa nayep no 180 xe/eca npu enuboxomy
PO3NYWLYBAHHI IpyHmYy 3abe3nequno Kpawuti pozeumox kKywie Ha 10-20% nopisuano 3
2NUOOKUMPUXTEHHAM 0e3 6HeceHHs 000pue ma 30inbuenns ypoxcatinocmi 0o 20% npu
suwyitieghekmugHOCmi 3acmocy8ants 0Jis nNidJHCUBIeHHs 00Opusa nayep.

Knrwuosi croea: BuHorpaa, npoayKTHBHICTb, T0OpHBa, TTHOOKE PUXJICHHS, HITpoaModocka,
nayep, ypoxai, sikicThb.
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