Ha 0XOTe, MOCTOSIHHO COBEPLLEHCTBYS OXOTHWUYbM OpyaMSs,
ybmBasi BCe, YTO neTano, YTo LU0 MO 3eMIe U YTO nnasa-
10 B BOAE, OAHOBPEMEHHO YHUYTOXAs ,KOHKYPEHTOB” BOKPYT
cebsi — BCEBO3MOXHbBIX XMLLHWKOB M MapasuToB. HecmoTps
Ha TO, YTO YENoBeK NOSIBUICS KaK rocTb B TorgalluHue ouore-
oLEeHO3bI, ChopMUpoBaBLLMecs B Bruocdepe MUNIUOHLI et
[0 €ro nosiBNEHWS, OH, CBOMM “TOBEAEHMEM”, B NMpUHLMNE,
paspyluan yCTaHOBMBLUMECS E€CTECTBEHHble Tpoduyeckne
cBA3W. JTO NpOJOoMKanochL 4O Tex Nop, rnoka umetolmecs
NPUPOAHbIE PECYPChl U OXOTHUYLS dhayHa He uccsaknu. Tor-
Ja Yenosek noyyBCTBOBAn, 410 BCA brocdepHas MNuwesas
MNupamuga HaunHaeT paspywarbcs. YenoBek Obi BbIHYX-
[EH 3aHATbCA CEeNbCKUM XO3AWCTBOM, Havan BblpalyyBaTb
pasnuyHble BUAbl PACTEHWIA U XMBOTHbIX, NepeBeas ux u3
€CTECTBEHHbIX YCMOBUN — B AOMALLHUX “KOHLNarepHbIX”. Co
BPEMEHEM, B pesynbraTte WHTEHCMBHOMO MCMOMb30BaHWS,
MOYBbI UCTOLLMMNCE U CTanM MeHee nnogopogHbimu. B go-
MOSIHEHUN K CBOEMY OObIYHOMY MEHIO OH BKMHOYMIT U MHO-
rme CUHTETMYeckue “nuuieBble” npogykTel. B To e camoe
BPEMS YENOBEK Hayas MHTEHCUMBHOE CTPOMTENBCTBO U O4EHb
MHOTVMe NNOJOPOAHbIE 3eMAM HAKPbIBANUCh LEMEHTOM M
acanstom. A Korga 3eMnn cTano HefoCTaTo4HO, YernoBek
Havan B LUMPOKMX MacluTabax BbipybaTb necHble MaccuBbl
— yT0Obl 0CBOGOAUTL HOBbIE TEPPUTOPUU AJ1S CBOEN XO35iA-
CTBEHHOW OeATenbHOCTU. Tak, B NPUHUWME, OH Havan yHu-
yToXaTb “nerkve’ camom buoccepbl, npakTuyeckn nuwas
€CTECTBEHHOW cpefdbl obuTaHus dnopy u dayHy, foseas
UX 0O KuCropoaHoro ronogaHus. [ntoc ko Bcemy, pacrte-
HUS MOpaXanucb BCEBO3MOXHLIMW BpeguTeNnsiMu, NpoTUB
KOTOPbIX YEeN0BEK Hayamn MCnonb3oBaTb Camble PasfnyHble
AOOXMMMKATBI, KOTOpble, MOMagas B MOYBY, YHUYTOXanu
MoYBEHHblE BuoreoueHo3bl. bonee TOro, 3TM TOKCUKAHTHI
CMbIBanMCb JOXAEBLIMW 1 TanbIMU BoZamu, cTekanu B BO-
LOEMbI, rae OTPaBANoCch BCE XKMBOE. A A1 TOro YTobbI no-
NyYnTb 3MEKTPOIHEPIWIO HA peKax BO3ABWUranmuch MIOTWHLI
MHOXECTBa MMOpO3NeKTPOCTaHLMIA, KOTOpble CTanu CBOEO-
GpasHbIiMKM “TpoMBaMu KPOBEHOCHOM cucTeMbl” Brocdepsi 1
nperpaxganv nyTi MUrpauui MHOTUX LieHHbIX BUOOB PbIO.
Taknm 06pa3om, aTh U MHOrue Apyrie “Hay4HO-TEXHUYECKNe
PEBOMIOLMMN", COBEPLLUEHHBIX YENOBEKOM Ha 3emre, JoBenu
Buoctepy [0 HblHeWHe gerpajaumu 1, B NpuHUMNE, Ha-
PYLUUMN BCE ECTECTBEHHbIE MULLEBBLIE CBA3W, @ MHOMME Mo-
MynsumW NV CTany ronogath U Aaxe ymvpatb OT ronoga
W Xaxabl. B KOHEYHOM MTOre MMEHHO 3TV CUTyauumn cTanm
MPUYMHOW BOWH 1 rpabexa Ha 3emne.

30ecb MOXHO Obino Obl MPUBECTW ELLE MHOMO ApYrux
NMPUMEPOB “4enoBeYecKOn AeATenbHOCTM” Ha 3emne, HO
MOCKOIbKY 3TUMK nMpobrnemamu 3aHumatoTcs buocdepono-
1, N3yyaroLme 3KONMormyeckne 3aKOHOMEPHOCTU 0buTaHus
cBOOOAHOXMBYLLMX OpraHMaMoB B buocdepe, nogpobHo
OMMCaHHbIX B 3aMevaTenbHONn MoHorpadmu akagemuka .
Jento (2007), To Bcemn npobnemamu Brocdepbl SOMKHBI
3aHMMAaTbCS 3KOMOTW U, HE B MOCMEHIO OYepenb, COLMOo-
noru.

B 10 e camoe Bpemsi, napannenbHO CO BCEM BbILLEO-
MUCaHHbIM, B Brocdepe npuyMHOXanuce U MHorve apyrue
npobnembl. OgHa U3 HUX SABNSETCA PEHOMEH NapasnuTu3ma.
Ota npobnema HeENOCpPeACTBEHHO KacaeTcs 300pOBbs pac-
TEHWI, XMBOTHbIX 1 YENOBEKA BKIIOYUTENBHO, €€ LOIKHbI
COBMECTHO pellatb Guornoru, cutonatonoru, BeTepuHap-
Hble N MeaULMHCKME NapasuTonoru.

Bce opraHuambl, xuByLve ceobogHo B bruocdepe, Ha-
3bIBAKOTCS CBOGOAHOXUBYLLMMU 1 UMW JOIDKHEI 3aHMATb-
cst 6Buocdpeponorn. OpraHuambl, KOTOPbIE NTOKANM3NPYIOTCS
Ha/BHYTPU pasfnyHbIX XO35EB, NMUTAKOTCA 3a UX CYET U Ha-
HOCSIT Bpes (4acTo C NeTanbHbIM UCX0A0M) HasblBakoTCs “na-
pasuTamMn”, UMK 3aHMMaroTcs napasutonoru. Mpodeccopa

W.M. HeymbiBakuH 1 J1.C. HeymbiBakuHa (2006) npeanoxu-
Ny BBECTM NpobrnemMbl napasuTonoruy, kacawyecs obLen
naTonoruM, B OTAENbHYI0 AWUCUMMAMHY — 3HA03KONOruA
340poBbs. B 310 AncumMnnMHE paccMaTprBatoTCs 0CObeH-
HOCTM naToreHesa B OpraHM3me X03sMHa, NPOBOLMPYEMOrO
napasuTom.

B pgenctButensHOCTU, napa3vuTbl — B MPOLUSIOM TOXe
CBOOOAHOXMBYLLME OpPraHn3Mbl, KOTOpbIE NEpeLny K napa-
3UTUYeckoMy 0Bpasy Xu3Hu. JTOT NpoLecc nepexofa MHo-
TMX BUOOB/TpyNn OpraHM3MoB nMpoposikaetcs B buocdepe
M 0O HACTOSLLErO BPEMEHU: YCTAHOBIEHO, YTO yxe Gonee
MONOBWHbI ObIBLUMX CBOOOAHOXMBYLLUMX BMAOB, MEPELUNO K
napasutuamy. O6 3ToM CBMAETENLCTBYET TOT haKT, YTO ab-
COMNtoTHOE BOMbLUMHCTBO CBOOOAHOXMBYLLMX OpPraHM3mMoB
(pacTeHuit, KMBOTHBLIX M YenoBeKa) SBNSIKOTCS HOCUTENSIMM
pasHbIX BWOOB MapasuToB. OTUM CambiM NapasuTbl 06bs-
BUNM cBOe0Opa3sHyto BOWHY BCEMY XMBOMY Ha 3emne u, B
MPUHLMNE, O4EHb MHOMME MaTornorum SBNSAKTCSA CreacTBUS-
MU NapasuTo30B.

3a BpeMsi paboTbl NpaKTUYECKM BeTepUHapHLIM Bpa-
YoM (1961-1964 rr.) Ha XMBOTHOBOAYECKUX (Depmax OCo-
3Han, 4To ofHa M3 rMaBHbIX NPUYMH HAHOCSLLAS OLLYTUMBIN
9KOHOMMYECKMIA yLLepO XMBOTHOBOACTBY SBMSIOTCA Napasu-
TapHble 3aboneBaHnst. [pn BCKPbITUM NaBLUMX KMBOTHBIX,
Kak npaBumo, Bce Tpynbl Obin BykBanbHO “HadhapLumpoBa-
Hbl” napasutamu. [puxogunocb usyyaTb 3NMOEMUONIONNIO
3TUX NapasnToB, ONPEAENATb UX MYTU LMPKYMSLMK, C Lenbio
MPUMEHEHNSI Hay4HO-060CHOBaHHbLIX Mep 60pbObI 1 Npodu-
nakTuku. Y, B npuHUMNeE, MMeHHO 3Ta cuTyauust npobyauna
BO MHe Hay4Hblii MHTEpeC K napaswtonoruu. MNapasuTono-
TMYecKne HayyHble JaHHble MonyyeHbl HaunHas ¢ 1964 . un
Mo HacTosiLLee Bpemsi, 3a BpeMsi acnmpaHTypbl 1 paboTbl B
WHctuTyTe 300morun AH Monpgosel. Kpome Toro, nccnego-
BaHUS Mbl MPOBOAWIM B COTPYAHUYECTBe ¢ konneramu Jla-
Gopatopuu apbosupyconorn MHCTUTYyTa dnuaemmnonorum
1 Mukpobuonorum npu M3 P. MongoBa, Bpadyamu 13 nomnu-
KMWHKK, BOMNbHWL 1 NaTONOroaHaTOMUYECKUX CEKLIMIA Mopra,
coTpygHukamm [nasHoro BetepuHapHoro Ynpaenewus P
Mongosa u Pecny6nukaHckoro LieHTpa BetepuHapHon Oua-
rHocTukm, ¢ LleHtpom no [dmarHoctuke Tokconnasmosa npu
WNHdekumnonHon GonbHuue “Toma Ciorba” un co cneunanu-
CTaMu amepukaHckorn komnanum NSP. MHorouncneHHble no-
neBble 3KCMeaMUMM NPOBEAEHbl BO BCEe CE30HbI roga U Ha
Bcen Tepputopun P. Mongosa. O6cnegosaHo okono 10 Thic.
0cobeli pasnuYHbIX BULOB CENbCKOXO3ANCTBEHHbIX, JOMaLL-
HUX, CUHAHTPOMHBLIX W OMKMX XMBOTHbIX (MIIEKOMUTAOLLMX
W NTuy), oTHocawmxcs K 137 Bugam, pasnuyHbIX cuctema-
Tuyeckux rpynn. Kpome Toro, MCCnenoBaHuio NogBEPINOCh
OKOMO 3 ThIC. NALMEHTOB C HeonpedeneHHbIM AMarHo3oM.
B npouecce uccnegoBaHus ucnonb3oBan obuiebuonoru-
yeckue (HabniogeHue, cpaBHEHWE, UCTOPUYECKUIA MEeTOoS U
3KCMEPUMEHT), 0bLLeaKonornyeckme n obLLeanuaeMmonoru-
yeckune metoabl. [Npy NpoBeAEHUM NOMHOIO NapasuTonornye-
CKOrO BCKpbITWS, 0BHapyeHHbIX Napa3utoB obpabatbiBanm
06LLenpuUHATLEIMK B Napa3nTonorum Metogamu. MarotoBneHo
6onee 25 TbIC. TOTaNbHbLIX NPeNapaToB A1 NOCneayoLWwero
MUKPOKONMPOBaHWS C Lienblo 06HapyxeHust napasutos. OTo-
OpaHbl MHOrOYMCNEHHbIE NPOOLI KPOBW AMNst UMMYHOOMMYe-
CKMX uccnegoBaHuii. Bo MHormx cnyvasx Obin ncnonb3oBaH
meTopn 6ronpobbl.

B pesynbrate nonyBeKOBOro U3ydYeHus dhayHbl U 3KOMO-
W MapasnTOB XMBOTHBIX U YENOBEKA, 0COBEHHOCTY KpaeBon
naTonorMm 1 NPUPOAHON 04aroBOCTM NapasnTapHbIX 6ones-
Hen yganocb cobpaTb GomnblUyto KOMMeKkuMo napasvtude-
ckux BugoB (okono 500 BMOOB), MHOTME W3 KOTOPbIX BbISBU-
nv BnepBble. MOXHO ckasaTb, YTO NapasuTbl NPeaCTaBneHb
GOMbLION Pa3HOBWMOHOCTBIO W LUMPOKO pPacrpOCTPaHEeHbl Y

— 126 —



a

BCEX AOMAaLLHKX, CENbCKOXO3SNCTBEHHbIX U AMKUX KUBOT-
HbIX, W 4enoBeka, BKMH4YUTENbHO. Bce wuccnenoBaHHble
HaMK BUAbI M 0COOM X0351€B OKa3anuchb MHBA3UPOBAHHBIMM
pasnuYHbIMK BUAAMM 1 coobLLeCTBaMU napasnuToB. Jkcne-
PUMEHTamNbHbLIMU METOAaMU MOTYT ObiTb BbISIBNIEHLI HOBbIE
BMObI XO351€B, Y4aCTBYHOLMX B BMOMOrMYEcKnX Lmknax pas-
BUTUS YK€ M3BECTHbIX BMAOB napasnToB. HeT Takoro opra-
Ha UMK TKaHw, rae Obl HX NIoKanM3oBanucb napasutol. Mpu
onpeaenéxHbIX yenoBusx (napasutapHoe 3arpsisHeHue, Be-
NYMHA BBIGOPKM BCKPLITLIX XKMBOTHBIX MP.) AN MHOTUX BU-
[0B Mapa3nToB BbISIBNSETCS HOBas floKanu3aawuus.

MNpuBeaEéM HECKObKO MPMMEPOB, KOTOPLIE MOKA3bIBALOT,
Kak 4acTo MHOrMe Cnyyaun napasvTapHbIX NPOLECCOB He Au-
arHOCTUPYHOTCA. OTO 3aBUCUT OT 3HAHWUS KOMMMeKTa ayHbl
napasuToB, cneumduieckux ansa oTAeNbHbIX BULOB XO35EB.

Tak, kK npumepy, Obin cryyai, Korga NauWeHT Xanosarn-
Cs Ha TO, YTO ero “4To-TO 04eHb GONE3HEHHO KycaeT”. Bpaum
NPeanonoXunu, YTo OH CTpadaeT NCUXONOrMYecKMI pac-
cTporictBamu. [Mocne obpalleHns nauneHTa kK Ham, Mbl Tla-
TEMbHO M3YYnIn BCHO NApas3nTONOrM4eCcKyo CUTyaLmio 1 ycTa-
HOBUIW NPUYMHY: OBHAPYKEHbI B KBAPTUPE NaumeHTa Menkue
(BermumHon 1,3-3,5 Mm) KpoBOCOCYLLME [BYKPBISbIE HACEKO-
Mble — MOCKUTbI pofa Phlebotomus, cemeiictea Psychodidae
(puc. 1a). YKyCbl 3TUX HAaCEKOMbIX O4EeHb BONE3HEHHbBIE 1 3TO
OLLYyLLIeHNEe NPOAOIHKAKTCA HECKOMNBKO AHEN.

[Opyron cnyyain, Bpaun OgHOW U3 MOMMUKIUHWK obpaTu-
NNCb K HaMm € anoboi YTo 1X 1 3axogsaLLmx Ha Nprém nauu-
€HTOB MOCTOSIHHO “4TO-TO Gecrnokout”. Bo BpemMsi oObsicHe-
HUI Bpa4emn Mbl yCIbILLANK, Kak KpbICbl rpbI3yT Non (kabuHeT
Obin Ha nepBoM aTaxe). Mpy 0OCMOTPE NIMHTYCOB W LUENen
Mbl COOpanM OpUrMHanbHYK KOMMEKLMO MENKMX KIeLlew.
Mpu mopdhonormyeckom mccrnefoBaHUn onpeaenuim, Yto
3TO ManousyyeHHble Knewm otpsaa Helicerata, koTopble
SABMSATCA cneunduyeckumn napasmtamu kpoic (Puc. 16).
ABnssck rematodaramu, OHM He «BpesratoT» HacocaTbCst
KPOBW 1 OT ApYyr1x TENMOKPOBHLIX, B TOM YUCIE U YernoBeka.

Ewe oauH umHTepecHbin criyyan. Bnageney cobaku-
OBYApKM, MPUHEC €€ Tpyn AN YCTaHOBMEHWS MPUYMHbI
cmepTu. BHesanHas rubenb npakTuyeckn 340poBon cobakm
Okasanacb 3arafouHon. Npu napasuTonorMyeckoM BCKPbI-
TUU OTMEYEHO 3HaUYUTENbHOE YBENuYeHue cepaua, a B eé
nonoctsax obHapyxwunm BonbLLIoe CKONMEHNe HeMaTog poga
Dirofilaria (puc. 2).

TakKe MOXHO MPUBECTU 30€Chb MPUMEP KacCaroLMAcs
napasutoB pbib. Kak cBUAETENLCTBYOT pesynbraTbl NpoBe-
[eHHbIX nccnegosaHun A. Mowy (2014), y pbl6 BogoémoB
[JHecTpoBcko-IpyTckoro Mexaypedbsi BbisSIBIIEHO 0co60e

Puc. 2. Hemamodsi poda Dirofilaria 8 monocmsix cepduya cobaku

MHoroobpasue (Bcero 536 BMOOB) M 4YMCneHHOe obwnve
300MapasnToB, OTHOCALLMXCS K PasiUYHbIM cucTeMaTmye-
Ckum rpynnam. B yactHocTW, y ob6crnenoBaHHbIX pbib Obinu
06HapYXeHbl NINYNHOYHBIE (DOPMbI TENbMUHTOB 23 BMIOB,
NOTEHUMANbHO OMacHbIX AN pblbosaHBIX U OXOTHUYbE-
MPOMBICMIOBBIX MTWL, MAOTOSAHBIX MIAEKOMUTALLMX, BKITHO-
yas 1 yenoseka.

B pesynbTaTte HaluMX UCCe[oBaHuiA CTano BO3MOXHbLIM
BbISIBUTb CMEKTP M3 CEeMU 3aKOHOMEPHOCTEN, KOTOpble OT-
BETCTBEHHbI 3@ pa3BWTME BCEX MapasuTapHbIX NMPOLECCOB:
afanTWBHbIA NOTEHLMAN NapasuToB; MEXXO3AWHHbIE B3au-
MOOTHOLLEHUS:; (DUMOTEHETUYECKUA BO3pacT NapasuToB;
cneumguyHoCTb M HOpMbl B3aUMOOTHOLLEHWA KOMMOHEH-
TOB NapasuTOLIEHO3a; PUTMbI (FETEPOXPOHHOCTB) B POCTE
1 pasBUTUM NapasUTOB; KAYECTBEHHOE W KOSIMYECTBEHHOE
COOTHOLLEHWE NapasuToB B KOHKPETHOM MNapa3vTOLEHO3E;
YPOBEHb HAaMpPsHKEHUS MPOTUBOPEYNI MEXAY MapasuTamu u
opraHu3mMoM xo3sHa. bonee geTtanbHble pesynsTarthl uccre-
[0BaHWUI M3NOXEHbI B AMccepTaLoHHomn pabote (Castravet,
1997) n monorpadmm (lon Z. Castravet. Teoria proceselor
parazitare), KOTopasi FOTOBUTCS K U34AHWUIO.

Cuntaem, YTO NPU MHTEHCUBHOI aHTPOMOreHHON Harpys-
KE U W3MEHEHHBIX 3KOMOrM4eckux ycrnoeumsix B buocdepe,
HabnogaeMbIX CErofHsl, PUCK LUMPOKOrO pacrnpoCTpaHEeHUs
pasnuuHbiX BO3OyauTenen (M paHee Heu3BeCTHbIX) napa-
31TO30B 3HAYMTENBbHO BO3pacTET. Hageemcs, uto Yenosek
obpaTunTcs K CBOel pasyMHOCTY U NpeanpuMET BCE BO3MOX-
Hoe, YTOBbI HalTW NpaBunbHbIE U Myapele nyT (meta odos
— BOONb goporu) Ans peabunutaumm Brocdepsl. VHade,
MOXET CTaTb CIULLIKOM NO34HO U HeobpaTumo.
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CHANGING THE BASIC PROPERTIES OF LEVIGATED CHERNOZEM IRRIGATED
WITH WATER FROM THE RIVER DNIESTER
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In the country exposition of the results changes in the physical, physico-chemical and chemical properties of chernozem leached heavy silty influenced

under irrigation with water from the river Dniester.

BeepneHue

lNpoueccam 3aconeHms 1 0CONOHLEeBaHMs (a Takke du-
31M4eCknM gerpagaLmsmM) YepHO3eMOB NPU OPOLLIEHUM MOCBS-
LeHa orpomHas nutepatypa. OTMe4anocb, YTo OpoLLeHVe
YepHO3eMOB OBBLIKHOBEHHBIX U KapbOoHaTHBIX TSHKEenocyrnm-
HUCTBIX Ha Teppacax [HecTpa [1] B TeYeHWe HECKOMbKUX fe-
CATUNETUN HE NPUBENO K UX 3aCOSNEHMIO U OCOMNOHLIEBAHWIO,
HO TeHOEHUWs NpocnexuBanack U npeepallanach B peasb-
HOCTb 3a 2-4 rofa npv NPUMEHEHUN He KOHAULIMOHHOW BOAbI

[2].

B nocnenHee Bpems B Mongose 6bICTpo yBenmumBaroTcs
nnoLwaan KanenbHOro OPOLLEHNS 1 Y 3eMIIenorb3oBaTenen
ObITYET MHEHME, YTO MPW 3TOM BMAE OPOLUEHWSI HE MPOMC-
XoOuT Jerpagaumn nousbl. [erpagaumn (kanbuueas, rm-
OPOXUMUYECKasi, rpaHyrioMeTpuyeckasl, [eCTPYKTypu3aums,
nepeynnoTHUTENbHas, arpoTexHMYeckasi, ranocofoHLoBas
v ap. [3]) npomcxogsT U UX CKOPOCTb MPONOPLMOHanbHa Mu-
Hepanu3auum Boabl 1 ee KaTUOHHOMY COCTaBy.

MNpoucxopsuwme npouecchl Aerpagauum npy OpoLLIEHNN
KOHOMLMOHHOW BOZOW (OHECTPOBCKOW, MPYTCKOW W LyHan-
CKOW) B reorniornyeckon UCTOpPUM MPOLLIOro U B Brivkanem
Oyaylem He cTpaluHbl, HO AN OTAANEHHON MEePCneKkTVBbI
MPELCTABMSIOT Y>KE HEKOTOPYH Yrposy.

Matepuanbl n meToabl

WccnepoBaHus NpoBoAunMCb Ha YepHO3EME BbILLENO-
YEHHOM TSXKENOCYIMUHUCTOM B OpoLLiaeMoMm cagy c. Bepx-
Hue >Xopbl OpreeBcKOro panoHa B pamKkax 5-neTHuMX uc-
crefoBaHU MO BCel pecnybnvke Ha pas3nuyHbIX MoYBax
opoLUaemblX BogaMy pasHOW MuHepanusauum (4o 6 r/n) u
pasfnMyHOro XMMMUYecKoro coctasa. [IHeCTpoBCkas Boga Co-
OTBETCTBYET BCeM TpeboBaHMAM (MUHepanu3auus 3a rogpl
nccnegosaHnin konebanacek B npegenax 0,264-0,568 r/n).
dusnyeckne, HU3NKO-XMMUYECKME U XMMUYECKNE CBOMCTBA
YyepHo3ema BblLLENOYeHHOro Bbinn onpedeneHsl obLienpu-
HATBIMK MeToaamu [4,5,6].

Pe3ynbrathl 1 06cyxaeHue
CopepxaHnue una (tabn. 1) konebrnetcs B npegenax
31,9-37,9%, nocTeneHHO CHMXasiCb BHM3 No npodunto. dak-
TOp AMCNepcHOCTH B BepxHux coctaenset 15-18%, a B Hu-
XKEnexaLLlmx ropusoHTax u B nopoge gocturaet 19-22%; T.e.
OpOLLEHNE [AHECTPOBCKOM BOAOW HE MPMBENO K 3aMETHbIM

Tabnuua 1. @usuyeckue cgolicmea YEPHO3EMA BbILIETTOYEHHO20

TpaHynoMEeTpUYecKmi CTpyKTypa 1 BOAOMPOYHOCT
TOPU3OHT | 1 MUKpoarperaTHblii coctas arperaros
rmnybuHa, | CopepxaHue dpakuuii (%), | Copepxanue arperatos (%),
cM aviam.(mm) avam (Mm)
<0,001 | <0,01 [Kd% <0,25 [210-0,25] Kc
Heopoluaemas noysa
Ad 36.6* 57.3 8.e” 74.9
I, — 17 |——— | —— 2.6
0-38 | 6.2* | 26.0 28.0v7 | 72.0
A 379 56.1 108 | 709
- - 15 R - 1.5
%60 | 56 | 248 39.4 | 60.6
B1 37.8 | 531 15.3 | 67.1
005 | o | oo | 18| =2 | 22 | 09
6.9 241 52.1 | 479
B2 34.1 52.8 113 | 68.7
- - 19 — I 0.5
%121 | 66 | 240 64.4 | 35.4
BC 32.1 51.6 10.2 | 64.6
- — 19 — i— 0.4
121145 | 62 | 238 721 | 279
c 31.9 51.9 2 8.3 62.8 03
145160 | 74 25.8 783 | 217 |
Opoluaemast no4sa, 4 roga
Ad 35,9 58,3 18 He onpefensnmch
038 | 6 | 240 P
A 36,4 57,4 1 ) ) )
3860 | 1 | 234
B1 35,6 56,5 19 ) ) )
60-95 6,7 26,5
B2 33,0 55,8
95-121 | 61 253 19 - - -
BC 33,2 56,0
21145 | 6x | 261 | | ] )
c 30,4 545
45160 | G5 | 259 22 - - -

" — MUKpoarperaTHblii coctaB v — oblLuee coaepxaHue arperaTos
" — rpaHynoMeTpuYecKnin CocTas Vv — CoaepKaHie BOAONPOYHbIX arperatos

M3MEHEHMSAM 3TUX (PU3NYECKMX CBOMCTB. ArpOHOMWYECKM
LIeHHble arperaTbl cocTaBnstoT 74,9-62,8%, 4T0 NO3BONSET
OTHECTW CTPYKTYPY MOYBbI K BLICOKOMY 1 CpeHEMY Knaccy.
BoponpoyHOCTb arperatoB B BEPXHMX FOPU3OHTaX AOCTUraeT
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72%, 4TO Knaccuguumpyetcs Kak 04eHb CUITbHO BOZOYCTON-
yuBas. KoaduumeHT CTPYKTYPHOCTU CWUMbHO 3aBUCUT OT
cofdepxaHus rymyca 1 no npocunio NoYBbl CHKaeTcs ¢ 2,6
no 0,3.

MccnenoBaHHbIN YepHO3eM BbILLENOYEHHEIA OTHOCKTCS
K CpegHeryMycvMpoBaHHbIM: COAepXaHue rymyca (tabn. 2) B
BepxHeM ropu3oHTe coctasnseT 2,88% (B opowwaemom Ba-
puaHTe — 4yTb HUxe — 2,69%) ¢ NOCTENEHHbIM CHWKEHNEM
BHW3 no npodpunio n B nopoge coctaenset 0,35-0,43%. Co-
LepxaHue kapboHaToB Haxogutcs B npegenax 5,6-10,2%
n nosiBnsloTcst oHM ¢ 97 cm. CopepaHune nuTaTenbHbIX
BELLECTB O4YEHb HW3Koe (HuTpaTHoro asota — 0,07-0,13
mr/100 r, nogswkHoro coccopa — 0,73-1,89 mr/100 1) u
onTuManbHoe (0BMEHHOrO Kanusi, B BEPXHUX ropU3oHTax 60o-
nee 20 mr/100 ).

CopepxaHue MornoweHHbIX OCHOBaHWA B BEPXHUX TO-
pusoHTax npesbiwaet 30 mr-aks/100r (Tabn. 3) ¢ peskum
npeobnaganuem kanbums (80-90%).OpolueHne B TeyeHuu
YeTbIpex NET MPUBENO K BbIMbIBaHWIO KanbLus (87% B Bepx-
HEM ropusoHTe) Ao 79% v oboralleHno 06MEeHHbIM MarHmem
¢ 10 go 18% npu Hen3ameHHOM COAePKaHUM HaTPKS.

AHanwu3 BogHOM BbITSDKKM (Tabn. 4) ykasbiBaeT Ha npeob-
napaxvie noHa SO, 2 cpeam aHMoHOB W noHa Ca2* cpeau katvo-
HoB. Cymma NerkopacTBOpHMbIX COMeli 04eHb HU3Kas. B psae
nybnuvkaumi [1, 2, 3] ykasblBaeTcsl, YTO NpY OPOLLEHWN Aaxe
KOHZMLIMOHHON BOZOW MPOUCXOOAT HEratvBHbIE W3MEHEHUS!
B agcopbunoHom Komnrekce. Mpu cpaBHEHUM OpOLLAEMOro
BapuaHTa C HEOPOLLAEMON MOYBON ECTb MPUPOCT B BEPXHWX
ropusoHTax pH (0,09-0,13 en), conepxanus HCO,- (Ha 0,10
mr-akB), Cl- (Ha 0,05-0,06 mr-akB); Mg2* (Ha 0,02-0,07 Mr-3kB)
n Na* (Ha 0,03 mr-akB). 3a 6oMbLUOE KONMYECTBO FET OpOLLE-
Hus (30-50) 3TV M3MEHEHNS akKyMYMUPYIOTCS U BbipaxatoTcs
B NOCINEACTBUM B BULE OCONOHLIEBAHUS U 3aCOMEHUSI.

3aknioyeHue

MNpy OPOLLEHWN KOHAMLMOHHBEIMM BOAAMM Aerpagauy-
OHHbIE NPOLEeCChl MAYT MEOSIEHHEE U SIBHbIA HETATUBHBbI
pe3yneTar NPosIBUTCSA Yepe3 HECKOMbKO AECATKOB net. [Ans
HENTpanu3auum HeraTMBHOMO BMUSIHUSA CrefyeT B Opocu-
TenbHYI0 BOZY BBOAWTb KanblmeByt cenutpy. Vccnenosa-
HWUS Ha OpYrvX MONMroHax nokasanwu: KanenbHOe OpOLLEHUS
MPVBOAMUT K Aerpajaumu TeM cuilbHee, Yem Bornblue Heco-
OTBETCTBME OPOCUTENBHON BOAbl TPeboBaHUAM (BbiCOKast
MUHepanu3auusl, LWernoyHas peakums u HebnaronpusTHbIN
MOHHbIN COCTaB). Hanxyalwummu nposisBneHusaMun gerpagauum
NOYBbl MPU OPOLUEHUN HEKOHAULMOHHBIMM BOAamu — 3TO
0COMOHLieBaHNE 1 3aCONeHNe U COOTBETCTBYHOLLEE UM YXYA-
LUeHMe M3NYECKMX CBOWCTB.

INutepatypa
1. CkpsibuHa O.E. BnusiHMe opolleHus Ha CBOWCTBa MOYBbI.
MpvpoaHble 1 TexHoreHHo-NpeobpasoBaHHble NouBbl Mongasuy. KuiwvHes:
LWtnunHua, 1984, c. 23-30.
2. KpynenukoB W.A., ®ununuyyk B.®. OpolueHne yepHO3eMoB
[yHarickoro-lMoHTuiicko daumu. MNMoysosedeHne, 1995, Ne1, ¢.122-127.

Tabrnuua 2. Xumuyeckue ceolticmea YepHo3eMa 8bIUeI04eHHO20

rurpockonuye- MoABWXH. NUTaTENbHbIE
rny6uHa, cKasi Bofa rymyc | CaCO, BeLlecTBa
cM o N-NO. [ P,O. | K,0
° mr/100 r noyskl
Heopoluaemasi noysa
0-38 4,80 2,88 - 0,12 | 1,89 | 231
39-60 4,83 2,53 - 0,10 | 1,42 | 21,0
60-95 4,73 1,42 - 0,07 | 1,37 | 20,1
95-121 4,21 0,52 5,6 0,05 | 1,09 | 189
121-145 3,83 0,50 8,2 0,07 | 0,73 | 171
145-160 3,82 0,35 8.4 0,07 | 0,73 | 18,0
Opolaemasi noysa, 4 roga
0-38 4,66 2,69 - 0,10 | 1,45 | 21,0
39-60 4,81 2,45 - 0,07 | 1,42 | 20,0
60-95 4,78 1,34 - 0,07 | 1,59 | 19,1
95-121 4,45 0,65 6,9 0,05 | 1,00 | 189
121-145 4,32 0,51 7.3 0,13 1 0,97 | 18,0
145-160 4,32 0,43 10,2 0,13 1 0,73 | 189
Tabrnuua 3. CodepxaHue 06MeHHbIX KamUOHO8
8 YEPHO3EME 8bILIETTOYEHHOM
rny6uma, [ Ca?* | Mg?* | Na* [Cywmma| Ca?* | Mg?* | Na*
cM mr-ake/100 r noyBbl % OT cymMMbI
Heopoluaemas noysa
0-38 27,09 | 315 | 091 [ 31,15 87 10 3
39-60 2590 | 4,13 | 091 [ 30,94 84 13 3
60-95 26,04 | 336 | 0,82 [ 30,22 86 11 3
95-121 [ 25,17 | 3,62 0,77 | 29,56 85 12 3
121-145 | 24,96 | 354 | 0,63 | 29,13 86 12 3
145-160 | 24,27 | 1,74 | 0,77 | 26,77 91 6 3
Opoluaemas noysa, 4 roga
0-38 2562 | 583 | 0,96 | 3241 79 18 3
39-60 26,82 | 3,58 | 091 | 31,31 86 11 3
60-95 2556 | 315 | 091 [ 29,62 86 11 3
95-121 | 25,18 | 2,91 0,90 | 28,99 87 10 3
121-145 | 2496 | 247 [ 0,77 | 28,20 88 9 3
145-160 | 25,31 | 1,04 [ 0,90 | 27,25 93 4 3

Tabnuua 4. CodepxaHue cosnell U UOHHBIU cocmae 800HOU 8bIMSKKU
YepHO3eMa 8bILUENOYEHHO20

H HCO., | CI [ SO [ Ca?* | Mg?* | Na*

P mr-ake/ 100r noyBbl

Heopoluaemas noysa

0-38 0.035 6.98| 0.10 |0.04] 0.30 [0.34] 0.06 [0.04

ny6uHa, Cyxon
cM ocTatok, %

39-60 0.037 6.97] 0.09 ]0.06] 0.41 ] 0.42 | 0.08 | 0.06
60-95 0.030 6.84) 010 [0.12] 0.20 | 0.35) 0.10 | 0.06
95-121 0.046 7.99] 046 ]0.12] 0.17 |0.60 | 0.08 |0.07
121-145 0.043 7.98] 048 ]0.11] 0.18 | 0.60 | 0.10 |0.07
145-160 0.040 8.00) 049 [0.07] 0.16 | 0.56] 0.10 | 0.06

Opoulaemas no4sa, 4 roaa
0-38 0.038 7.10f 020 ]10.10] 0.29 |1 0.40] 0.12 |0.07

39-60 0.040 7.06] 010 ]0.11] 0.38 | 0.35] 0.15 | 0.09
60-95 0.036 6.97] 011 ]012] 0.30 | 0.34 0.12 | 0.07
95-121 0.052 8.01] 0.53 ]0.09] 0.30 | 0.70 | 0.14 | 0.08
121-145 0.050 7.85] 055 ]0.11] 0.15 | 0.60 | 0.14 |0.07
145-160 0.050 8.02 0.55 ]0.09] 0.19 ]0.60 | 0.15 | 0.08

3. KpynennkoB W.A. YepHo3embl. BO3HMKHOBEHME, COBEPLLEHCTBO,
Tparegms ferpajauuwun, nyTy oxpaHbl U Bo3poxaeHus. Kuwwunes: Pontos,
2008. — 228c.

4. BaptonnHa A.®., KopyarmHa 3.A. MeTtogbl uMccnenoBaHus
uanyeckux ceoncTs noys. -M.: Arponpomuaaar, 1986. — 416c¢.

5. Arpochusnyeckve metoabl nccrnefoBaHms noys. — M.: Hayka, 1966.
—260c.

6. ApuHyLluknHa E.B. PykoBOACTBO MO XMMUYECKOMY aHanuay rnoys. —
M.: Uap-Bo MI'Y, 1970. — 488c.

ANEW APPROACH TO INTENSIFY THE BIOCHEMICAL TREATMENT OF AGRICULTURAL WASTEWATERS
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Lensto Hacmosiwel pabombi sgunack paspabomka mexHonoauu u 06opydosaHust st O4UCMKU CMOYHbIX 800 om fpoyeccos nepepabomku Mpodykmoe
cefbCcKo20 X035licmea, ¢ UCMonb308aHUEM MemaHo2eHH020 (aHa3pobHO20) copaxusaHusi, 8 coomeememeauu ¢ npuHyunamu HBT (Haumy4ywel u3 803-
MOXHbIX mexHomoautl) u HII (Haunyywel akomozudeckol npakmuku), Ymo Mo3e801UMm Mo8bICUMb 3KOTO2UYECKYIO U 9KOHOMUYECKYH 3¢hghekmusHOCMb.
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C amoli yenbto akcnepumeHmarnsHo paspaboman psid buoxumuyeckux Mukpodobasok. [TokazaHo, Ymo UX UCMOb308aHUE 10380/15em MPUMEPHO 8 2 pasa
UHMeHcughuyuposams NPoYEcc MemaHo2eHe3a u nosbicums codepxaHue buomemana s buozase 0o 80-90%. Paspabomat crieyuasnbHbil peakmop Ons
UHMeHcUsHOU ghepmeHmayuu opaaHu4eckux omxodos. [pednoxeHHbIU Memo0 103gonsem CHU3UMb CMouMocmb fpoyecca, 06ecrneqdums UCnonb308aHue
6buoza3a 8 kadyecmee monsnuea u clerrame NPOUECC 3Komo2uYHbIM. Paboma nposodumcs 8 pamkax Hay4HO-uccrnedosamenbCcko20 npoekma, huHaHcupye-
mozo HTLY (HayuyHo-TexHonoauyveckuli LleHmp & Ykpaure), epaHm Ne #5832 “buoxumudeckoe cmumyrnuposaHue aHaspobHbIxX rpoyeccrne u pa3pabomka
MHO200bYHKUUOHaIbHO20 peakmopa 01151 MomyYeHuUs MonekynspHo2o buosodopoda u buomemana”.

Surface water pollution by organic compounds from
leachates of wastes generated by industries of agricultural
products processing can become a serious environmental
problem when treatment is impaired by the absence of
treatment facilities, high maintenance cost of these stations
or lack of energy resources for the treatment through aerobic
fermentation. Existing managerial approaches for vinasse
treatment from alcohol distillation processes (as well as other
vegetable origin feedstock) are related to the «end of pipe
controly, being costly and providing no economic benefit.
Anaerobic digestion resulting in biogas production as a fuel
is the most economically efficient technology.

This situation, as well as the deficit of energy has
motivated the development and proposal of a new approach
to management of liquid wastes generated by producers of
wine, beer, sugar, alcohol, yeasts, meat, dairy, potatoes,
fruits, vegetable and other raw materials containing
carbohydrates and other organic substances that under the
certain conditions undergo fermentation.

At the same time, anaerobic fermentation of organic
substrates in waste waters from the aforementioned industries
can be not only the way to reduce the pollutants contents,
but the source of biogas as well. But the technologies and
equipment available so fa r do not ensure the biogas obtaining
from the above materials with the maximal possible yield.
According to existing technologies in the field of metanogenic
fermentation, it takes a relatively long time between 4-6 days,
the process involves only 30-60% of the organic substrate,
methane content in biogas is low (60 -70%). The process
is conducted under thermophilic conditions (40-50°C), which
requires to return and consume of the most part of the energy
obtained.

The resolving of the biogas production increase problem
from agricultural wastes must be based on improvement
of technological parameters (reducing of expenditures,
efficiency increase, etc.), equipment and flow sheets, and
also the development and application of novel technologies,
considering the ecological safety.

A strategy of winery and distillery waste water treatment
is proposed, making it possible to obtain the ecological and
economical effects, based on acceleration and intensification
of anaerobic fermentation of organic substrate in waste
water, with biogas production as energetic agent with high
contents in methane. The work is aimed at the intensification
of biochemical process of the distillery grains anaerobic
fermentation, in order to remove the organic pollutants
removal, with the increase of the biogas yield and biomethane
contents in it, reducing of power consumption and labour
contents of the process.

The utilized distillery vinasse used for experiments was
a liquid yellowish suspension with a relatively low contents

Table 1. Chemical and microbiological composition
of the initial distillery grains

Hu- Dry c C, Het-
-~ sub- |, < % of | COD, | BODs, | erotrophic
Waste | pH m'g'ty’ stance, w/;tor;r:sthe dryjmgO,/llmgO,/l| bacteria,
° % mass CFU-108/ml
Distillery 91,25- 8,41-
qrains 5,4 9159| 875 4,25 | 49,5 |28250| 17800 7,39

*CFU - colony-forming units

of dry substance and acid pH, containing the aerobic
heterotrophic microorganisms (Tab.1). After the neutralization
and alkalinisation, the vinasse can be used for the methane
digestion as a culture for cultivation of methane-forming
bacteria.

Sewage sludge used as a source of methanogenic
microorganisms is the material with a slightly alkaline reaction
(pH=7,5), with high contents in organic matter (an average of
21,3%), a high number of bacteria, CO, — producing capacity
and dehydrogenase activity. Sewage sludge is a biologically
active material, in which bacteria are predominant among
microbial community, also contains the fungi and methane
bacteria. Microbial carbon content in the dry waste is 2,5 mg
C g'. One tone of waste contains the dry microbial biomass
in the quantity about 5,0 kg.

The study of the influence of biologically active
substances (BAS) on the methanogenesis process were
carried out on a specially designed reactor (Fig.1), placed
in the thermostatically controlled volume, devices to remove
and control the volume of obtained biogas, formed sludge
and purified liquid. This equipment makes it possible to study
of biogas purification process from admixtures of CO, and
H,S simultaneously. The total volume of each bioreactor is
5000 cm3, the useful volume — 3500 cm3.

To ensure the additional surface for the development
of immobilized methanogenic bacteria, the grapevine rods
have been introduced in bioreactor, with the total package
surface of 8000 cm2. Micro-additives of bioactive substances
were introduced into the distillery vinasse, with pH=5,2,
COD = 25350 mgO,/I and BOD; — 17650 mgO,/l, and the
mixture was subjected to anaerobic fermentation under the
mesophilous regime in the thermostat with the temperature
3242 oC.

To intensify the microbiological activity and accelerate
the anaerobic methanogenic process, as well as to increase
the methane yield, we have essentially broadened the circle

10~

—_— - -

Fig. 1. The scheme of bench-scale reactor for biochemical generation of
biogas and its purification from the admixtures: 1 — bioreactor; 2 — package
for the immobilization of microorganisms; 3 — 6 — valves; 7 — reservoir for
nutrient solution; 8 — glass; 9 — reservoir with calibrated capacity; 10 —
water reservoirs; 11 — thermostat; 12 — device for biogas purification.
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Fig. 2. Phytochemically stimulating the growth of heterotrophic aerobic
bacteria in the experiments with bench-scale bioreactors:
1— control; 2 — amaranth oil 0,0005%; 3 — betulinic triterpenoids 0,0005%

of fermentation stimulants with natural bioactive substances.
A selection and testing of novel phytochemical substances
and biochemical vegetable components was carried out from
the available vegetable material, including the agricultural
processing wastes. Following the testing of series of the
biologically active substances (BAS), triterpenoids from
Betulla oil enriched with squalene from Amaranthus seeds
were selected as a perspective additives for anaerobic
digestion stimulation.

It has been shown, that amaranth oil from Amaranthus
seeds and betulinic compounds stimulate the heterotrophic
aerobicbacteriagrowthandreproduction by 2,2-2,4 times (Fig.
2). These can activate the aerobic stage of wastes treatment
and improve their preparation for methanogenesis.

Also it has been shown, that amaranth oil and
betulinic compounds in concentration of 0,033% stimulate
dehydrogenases activity in the distillery grains (Fig. 3).
Amaranth activated dehydrogenases by 25%, and betulinol —
1,8times. Hypsozide has slightly reduced their activity. Further
research will be conducted with lower BAS concentrations.

These results suggest indirectly the existence of
the mechanism of the biologically active impact of these
substances on microorganisms.

It was found that the betulinic triterpenoids and amaranth
oil promote the intensification of the process of anaerobic
digestion of the organic substrate of distillery grains, and
hence raise the total yield of biogas, and in some cases
— and the content of methane in it. The use of betulinic
triterpenoids increases the rate of gas release and efficiency
of the process of methanogenesis by 3-4 times. The extract
of amaranth (active ingredient — squalene) is not render
the significant effect on the biochemical process rate, but
leads to an increase in the proportion of methane in the
biogas composition from 65-70% to 95%. In this regard it
was interesting to study the effect of a mixture of biologically
active substances on the methanogenic process. Therefore,
it was actually to study the behavior of the mixture of BAS
on the methanogenic process. The combined application of
additives increases the rate of gas release by 3,5 — 4 times
(Table 2).

The analysis of qualitative and quantitative composition
of biogas has shown that the contents in methane makes 58-
60% in the control sample, whereas in the gas obtained with
introduction of BAS, there are 90-92% of methane.

BAS make it possible to obtain practically the same
biogas volume that in the control variant, only 3,7 times
more quick, whereas the biogas release rate is about 4 times
higher. The increase in BAS concentration higher than 5 mgl/l

Fig. 3. Influence of BAS on the dehydrogenase activity
in the distillery grains: 1— control; 2 —amaranth 0,033%;
3 - betulinic triterpenoids 0,033%, 4 — hypsozide (saponin) 0,033%

Table 2. Effect of the mixture betulinic triterpenoids + amaranth oil (1:1)
on the volume and the rate of biogas release

Anaerobic Betulinic triterpenoids + amaranth oil
digestion | Control 0,00025% 0,0005% 0,001%
time, h ' ' '
Time Hours \Volume,[Rate,|Volume,| Rate, [Volume, [ Rate, uvrgg Rate,
interval ml |mli/h| ml mi/h ml mi/h ml " | mi/h
0-18 | 18 100 |56] 250 [139| 325 [191] 300 [16,7
19-25| 7 40 [55] 75 1107 75 10,7 | 100 14,3
26-45 | 20 110 [55] 50 2,5 0 0 0 0
46-69 | 24 120 5,0 0 0 0 0 0 0
70-93 [ 24 75 1341 0 0 0 0 0 0
Total 445 1481 375 [ 83 [ 400 [16,0] 400 [16,0
Table 3. Intensification of anaerobic fermentation of winery grain
due to the application BAS
e | o |
Ne Indicator Control 4 5mg/l
2,5mg/l (Il), 2,5mgl/l (5104 %)
_ _ (25104 %) | (2,5-104 %) .
y Time of anaeroblc 36 34 14 15
fermentation, h
COD after anaerobic
2 reatment, mg O,/1 680 650 570 560
3 BOD; after anaerobic 255 250 190 195
treatment, mg O./I
Ratio BOD,:COD after
4 anaerobic treatment 0,375 0,385 0,333 0,348
Specific amount of
5 |emitted biogas, dm¥ 1 | 0,51 0,508 0,600 0,59
kg COD _
\C/)cl)-lu‘;)ontents in biogas, 69.2 89,6 706 948
7_[Rate, ml/h 54 54 13,9 16,0

is not rational, as it is not accompanied any more with the
gas release rate and methanogenesis acceleration.
Bioactive substances promote the intensification of
anaerobic fermentation of organic substrates in grains, and
as a consequence, general increase of the biogas yield and
in some cases the contents in methane in it (Table 3). COD
and BOD values were 1,5-times decreased. The time of
anaerobic fermentation of winery grains in the presence of
bioactive substances was 2,4-times reduced, compared to
control, COD and BOD valued were accordingly 1,2— and
1,3-times reduced. These results testify on higher efficiency
of anaerobic fermentation, with the reduced energy and labor
(materials) consumption. The degree of waste water treatment
is thus improved, due to the more complete assimilability of
organic substances by microorganisms.
This effect is a result of various stimulating and
physiological properties of tested bioactive substances,
which, in dependence on fermentation conditions and
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chemical structure, act as anti-oxidants, anti-hypoxants and
anti-mutagens, membrane-protectors etc. They facilitate
stabilization of cell membranes of microorganisms, increase
the cells stability, reduce the peroxide oxidation of lipids and
prevent the deterioration of cell membranes. This facilitate
the acceleration of biochemical methanogenesis rate and
increase in the biogas yield.

The innovative approach to the winery wastewater
purification based on intensification of anaerobic fermentation
of winery vinasse, with the acceleration of organic pollutants

decomposition, increase in biogas yield and methane
contents in it, reduction in energy intensity and process
complexity has been proposed. This approach is based on
the integrated intensification of anaerobic fermentation of
winery grains.
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Anaerobic Processes and the Development of Multifunctional
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GENERAL ASPECTS OF MORPHOLOGY IN THE WEAKLY ERODED SOILS OF HILLY AREA
IN THE RECEPTION BASIN «NEGREA», DISTRICT OF HANCESTI

Introduction

Chernozem is the main natural richness of the Republic
of Moldova, but unfortunately, their area subject to erosion
processes has increased significantly in recent years. Their
rational use is a major condition to sustainable development
of the country. Weakly eroded soils still fertile, permanently
subject to of the degeneracy intense, caused by natural and
anthropogenic factors [1, 2, 4, 6]

Research goal consists in highlighting genetic
particularities, evaluating negative changes of characteristics
of soils reception basin «Negrea» due to denudation (erosion).
Reception basin «Negrea» is situated on the plain Middle Prut
within the limits village Negrea, Hancesti district. The surface
considered, is in a temperate hilly area and is characterized by
amoderate continental climate, the warm, semi-humid. In terms
of geological, the formations that meet in the area reception
basin «Negrea» in a synchronized manner have been formed
in the pleistogen. Denudation processes are highlighted, the
soil is thin and maintained under medium in the initial stage
of development. When referring to the soils genesis, they are
based on the processes of humification alteration and migration
being conditioned and local bioclimatic factors. Progressive
evolution of the soil in a given bioclimatic regime can spend
up to creating a balance ecosystem. Bioaccumulation weakly
eroded soils the essential process of solification consists in
accumulation of organic matter in the upper of the soil profile
where it forms a bioaccumulative horizon. Depends primarily
on the nature of the herbaceous and wood of the vegetation
cover can be done in most on account of the great mass of
roots [3, 5, 6, 7, 10, 11].

Relief conditions, the climate and soil, plus of
anthropogenic influences on the plain Middle Prut of the
basin reception have triggered the erosion processes with
special consequences on the productive potential of soils.
Erosion present in various forms constitutes a destabilizing
factor of the ecosystem. Generally it is known that, under the
influence of this process, there are degradation biosphere
functions and ecological of soils [4, 6, 9, 11].

Materials and methods
The situation the agricultural sector of zone reception
basin «Negrea» has worsened with the implementation of
the privatization program, which once the agricultural lands
parceling led to failure to comply cultivation technologies.
Positive experience but in this was accomplished in

0.l. Cojocaru?, V.V. Cerbari', .H. Corman?

"Institute of pedology, agrochemistry and soil protection behalf «Nicolae Dimo»,

e-mail: olesea.cojocaru@bk.ru
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collecting, transport and use of manure, at the border of the
village Negrea. In the process of carrying out pedological
studies it was found that the soil cover of reception basin
«Negrea» is an example of the indestructible unity between
the interaction soil, environment and man in a hilly region.
Vegetation has an important role in soil protection against
erosion especially in hilly regions of the plain of Middle Prut
because here the soil cover is permanently subjected to
degradation and pedogenetic processes are interrupted. The
herbaceous vegetation with a strong root system developed
tight bound of the upper layer of soil. Thus the vegetal carpet
that is formed retains water of leakage and prevents erosion.
Because of this, it is considered that ,the celery” perennial
grasses on the hills are one of the most effective means of
protecting the soil against erosive processes. The herbs act
as a barrier to water spillage on the slopes, reducing speed
and dispersing it. The action roots of increasing granulometry
and porosity refers to the mechanical action have one of the
particles of ground and which give rise to soil the appearance
of a stable structure, capable of storing a normal amount of
water. The exception is if there is accelerated anthropogenic
soil erosion, due to inadequate works, where intense soil
erosion losses cannot be offset by the process of pedogenesis
[2,5,7,8,12].

In the land was located and studied about 60 soil
profiles. Out of every, was collected samples soil per genetic
horizons. Detailed description soils of the reception basin
«Negrea» was made based on data obtained for the six main
soil profiles: a) Nr.1 — non eroded ordinary chernozems;
b) Nr.3 — weak eroded ordinary chernozems; ¢) Nr.6 —
moderately eroded ordinary chernozems; d) Nr.4 — strongly
eroded ordinary chernozems; e) Nr.15 — cumulative izohumic
chernozem; f) Nr.10 — typical cumulative soil.

Results and discussion

Fragmentation of agricultural land ruled out the
possibility practicing a sustainable agriculture based on
modern technologies for processing and soil conservation.
Hilly relief torrential rains, small odds grassed or wooded
land, contribute to soils erosion. There were increased crop
areas hoeing machines, which do not always correspond to
the requirements agricultural and environmental land use [1,
2,3,4,7].

In the last decade the territory of reception basin
«Negrea» area occupied hoeing machines crops has
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Fig. 1. The location ordinary cherozem weak eroded with inclined surface (2-3°) the main ridge of the slope (upper reception basin)

increased considerably, especially sunflower and corn.
Increased areas cultivated with corn have led to increasing
losses of soil organic matter and soil erosion, especially on
land hilly relief. So increase areas sunflower does not allow
proper application of crop rotations by observing the deadline
for return of the crop in the same field. Along with this and
land processing is a considerable obstacle in respecting the
cultivation of technology field crops, which do not contribute
much to the intensification the process of soils denudation.
This is also no rational use of organic fertilizers and minerals
that could thereby maintain the fertility of soils. Humus content
in most soils weakly eroded agricultural land reception basin
«Negrea» remains to be 1.5 to 3.0 %. Improving these soils
can be done using organic and chemical fertilizers. There are
frequent violations of environmental law of the land, including
the way they process agricultural land along the slope, also
cultivation of hoeing machines on slopes reception basin
«Negrea» [1, 2, 5, 10, 11, 12].

In this paper we refer to only to the morphological
description, composition and location of the profile No.3.
(Figure 1, 2).

Morphological description of the profile Nr. 3 weak
eroded ordinary chernozem (04/10/2013 coordinates: latitude
—28°19,653 ', longitude — 46° 50,912’).

Ahp1 (0-21 cm) - recent arable layer formed primarily
the material of horizon Bh, brought to the surface by trenching
and modified by local pedogenesis process characteristic
arable layer, wet, darkened gray, clay loam with high content
in medium and fine sand, cloggyi glomerulus, decarbonated,
loose by plowing autumnal, very porous, enriched with
organic debris, clear passing to the next horizon.

Ahp2 (21-35 cm) - the posterior arable layer formed as
a result of decreasing the plowing depth. It's different of the
stratum Ahp7 only by massive structure strong compaction
and lower content of humus and organic debris. In the wet
state can be crumbled into compact structural elements.
Moving clear to the next horizon, by their color.

Ahb (35-53 cm) —formerly Ahp horizon broughtinto depth
by trenching, wet, black, loam-clay, walnuts form structure,
moderately porous, compact, decarbonated, penetrated of
thin roots, clear passage to the next horizon.

Bh2k (53-75 cm) — second transition horizon, wet,
light brown, loam-clay, easy crumb into cloggyi and big and
medium glomerulus, porous, small and fine pores, because
of humidity carbonates practically no emphasize, crotovine
and holes of roots of the former plantation of grape-vines
filled with black material humiferous, crossing gradual to the
next horizon.

Fig. 2. Component of the profile Nr.3

BCk (75-100 cm) — very poorly parental rock modified
by pedogenesis process with gray stripes of the ex recent
holes in rooted filled with humiferous material, loam-clay,
massive structure, compact, porous, small and fine pores,
carbonates in the form of efflorescence, the crossing gradual
to the next horizon.

Ck (100-120 cm) — very poorly parental rock modified
by pedogenesis process, wet, yellow with white patches of
carbonates, loam-clay, massive structure, compact, porous,
small and fine pores, carbonates in the form of bielograsca
and veined.

Conclusion

1. In order to promote the maintenance and improvement
of eroded soil fertility is necessary in all rural municipalities
to develop and implement complex programs the scientific
regarding their protection against erosion. Because no
measures are taken to improvement of soils, due to lack
financial means.

2. Should be pointed out that the action of natural
factors in triggering and to maintain erosion process shall
be exercised into a greater or lower measure relative to the
works applied by the humans.

3. The quality of agricultural land is influenced by
the constant exercise of erosion processes that lead to
their degradation by washing humiferous horizon. The
intensification of these processes is conditioned by increasing
of agricultural crops hoeing machines areas and grubbing
protective strips.

4. The reducing soil quality, contributes and the burning
myristyl that has grown in the recent years.

5. For obtaining high harvests on soils subject to
denudation, is necessary the formation of a balanced or
positive balance of humus and in the soil biofile elements.
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KOMMINEKCHASA OLEEHKA KNMMATUYECKMX N3MEHEHWI B MPUOHECTPOBLE
BTOPOW MONOBUHBLI XX BEKA-HAYAJIA XXI BEKA

3a nocnegHne [ECATUNETUS MHOTO YXKe roBOpUnoch O
KNMMaTUYECKNX U3MEHEHUSX W WX MOCNEeACTBUAX B MUpe,
«rnobanbHOe MOTEenneHne» y BCex Ha ycrtax. lNpugHecTtpo-
BbE He OocTanocb 6e3yy4acTHbIM K 1CCNefOBaHNID Npobnem
CBSI3aHHbIX C afanTaunen K usmeHeHuto knumata. CKonbko
CyLLEeCTBYeT nnaHeta 3emsisl, CTOMbKO MPoMCXoasT KiMMa-
TUYECKME U3MEHEHUS. Bbin N KnumaTt MUHYBLUUX BpemeH
Tennee HbIHELHEro M Korga MOXHO CyAWTb MO MpOCTPaH-
CTBEHHbIM PEKOHCTPYKUMSM KnMMaTa Ans cneumansHo mo-
J06paHHbIX bonee TensbIx 3Mox NpoLunoro [3].

MHoronetHuin psig HenpepbIBHbIX METEOPONOrnYecknx
HabnogeHun camon oxHow B MNpuaHecTpoBbe — Tupacnorb-
ckon meTeoponornyeckon craHumm (MC) npoponxaetcs ¢
1945 1., a camoii ceBepHoit — KameHckonnt MC ¢ 1951 r. 310
MO3BOMNSIET NPOBECTU aHaIM3 U3MEHYMBOCTH rogoBbIX, 11-n
neTHux n 30-neTHUX CpegHUX METEOPOIIOTMYECKUX Napame-
TPOB C LWarom cmelleHus B 1 rog. PacctosiHie mexay ropo-
damu Tupacnonb n Kamexka coctasnset 150 km.

Beim  noctpoeHsl  nunHenHble  (Y=C,X+B) wu no-
NYHOMMAnbHbIE NWHUM  TpeHda COrMacHO  YPaBHEHUIO:
Y= C,X+C,X2+B, npu Hu3kom 3HaveHnn R, rae B, C,, C,m
C;— KOHCTaHTbI.

[Onsa oueHkn KayecTBa Mogenu MCnonb3oBancs Koadg-
buumeHT OeTepMuHMpoBaHHOCTM R2 (BennyuHa AoCTOBEp-
HocTu annpokcumauumn). OH Bbin BbluMcheH No dopmyne:
R2 = SSper/(SSper + SSocrt.), rae SSper. = S (Y(Xi) - Ycp.)?
— CymMMa KBaZpaToB OTKIIOHEHUI YPOBHEW WCXOOHOTO psifa
JaHHbIX OT ero CpefHero 3HadyeHns; SSocT. — cymMma kBagpa-
TOB YPOBHEW OCTATOYHON KOMMOHEHTHI.

[Onsa npuemnemMbix Mogenen npeanonaraeTcs, 4To Koad-
brUMEeHT aeTepMmUHaLMK [OMKEH ObiTb XOTS bl HE MEHbLUE
50 % (B atom cnyvae K03PPULMEHT MHOXECTBEHHOW KOp-
penauun npesbiwaeT no mogyno 70 %). Mogenn ¢ koad-
uupentom getepmmHaumm Boie 80 % MOXHO MpPU3HaTb
[OCTaTOYHO XOopowuMu (KO3PMUMEHT Koppensaumn npe-
BolwaeT 90 %). 3HaveHne KoadhduLmeHTa geTepMmnHaumm 1
03HaYaeT PYHKLMOHAIBbHYIO 3aBUCUMOCTb MEXAY NepemMeH-

Tabnuua 1. PacyemHbie 3uMHue u nemHue memmnepamypbl 8030yxa
Ha meppumopuu HeiHewHezo [pudHecmposbs

3noxa / ce30H

Jleto Ha TeppuTo-
PUM HbIHELLHEro
MpuaHecTpoBbS

Tennee Ha °C

3uma TeppuTo-

PUU HbIHELLHETO

MpuaHecTpoBbs
Tennee Ha °C

CpegaHss Mupo-
Bas Temneparypa
BO34yXa Bbllle
COBPEMEHHOI Ha
(°C)

OnTumym ronoue-|
Ha (6-5 ThIC.
neT T.H)

1-2

1-2

1,2

Pucc-Blopmckoe
MeXneaHNKoBbe
(125-130 ThIC.
neT T.H.)

1,5-2,5

18

CpegHuii nnvo-
LieH (3-4 mnH net

Hasaz)

2-3

34

3,8

B.B. KonbBeHko!, J1.A. Epios?
1TY «I'C « PecnybnukaHckuii rugpoMeTUeHTp» . Tupacnorb
2MQY «beHpaepckuit TeopeTudeckuii nuuen» 1. beHaepsbl

HbIMU [6]. PacyeTbl M noCTpoeHue rpadkoB NpOBOAMINOCH B
nporpamme Excel.

B 1abn 1. npvBedeHbl pacyeTHble 3UMHUE W NETHUE
TemnepaTtypbl BO34yxa Ha TEPPUTOPUM HblHeLwHero MNpuaHe-
CTPOBbS B NPOLUSIbIE 3MOXK, COOTBETCTBYHOLLME BOnee BbICO-
KUM MUPOBbLIM TEMMepaTypamM Bo3ayxa TEX BPEMEH.

MoxHo 3aMeTuTb, 4TO, Koraa rnobarnbHas MMpoBasi Tem-
nepatypa Bo3gyxa 6bina Ha 1,2 rpa. Bblle COBPEMEHHON
6-5 TbIC. NeT Ha3ad, Ha CTOMNbKO Xe Oblnn Tennee neTHue
3MMHME TemnepaTypbl BO3Ayxa Ha TEPPUTOPUN HbIHELLIHETO
lMNpuoHecTpoBbS B Te BpemeHa.

Mpu Bonee BbICOKOW MUPOBOM TeMMepaType Bo3ayxa B
nepuoa PUCC-BIOPMCKOrO MEXINEAHUKOBbS Korda CpefHss
MUpOBasi Temnepartypa Bo3ayxa Obia BbllLe HbIHELWHEN Ha
1,8°C, 31Mbl Ha TeppuTOpUM HbIHELWHEro NpuaHEeCTPOBbS
Obin Ha 3-4 °C Tennee HblHELWHMX. W, HakoHel, B cpegHeM
nnuoueHe npu 6onee Bbicokon Ha 3,8°C cpegHen mupo-
BOW TemnepaTtype BO3dyxa pPOCT TemnepaTypbl Bo3gyxa Ha
TeppuTOpun HbiHewHero puaHecTpoBbsi OTMEYEH TOMb-
KO B NETHWIA Nepuog, a B 3UMHUA OH Obll MO MPEexHemy
Ha 3-4°C O6bin Bbille HbIHELLUHErO, Kak U BO BpeMeHa puce-
BIOPMCKOrOMEXIIEAHNKOBBSI.

3 gecatu cambix xapkux neT 3a nocneaHue 65 net, 8 net
npuxogsaTcs Ha nepuog 1981-2010 r. 310 cBMAETENLCTBYET O
3HAYUTENBHOM YBENMYEHUM KONMYECTBA TeNa B nocrnegHue
rogbl, YTO TaKkKe SIBMAETCA OQHWM U3 [OKas3aTenbCTB noTe-
nnexHus knumata B MpuaHecTpoBbs [1]. CTabunbHbIA pocT
cpefdHen rogoBon Temnepatypbl Bo3gyxa B Tupacnone oT-
MeyeH ¢ KoHua 80-x rogoB NpoLUoro CTONETUs, COCTaBMB-
LUWiA 3a ABa nocnegHux aecatunetus okono 1,4°C (puc.1). B
paboTe [6] paccmaTpuBatotcs 30-neTHue psaabl HabnoaeHui
TemnepaTtypbl BO3Ayxa C warom cMelleHnst B 1 rog B Kamen-
ke n Tupacnone, rge Takke NOATBEPXKOAETCA CTAOWIbHbIN
poCT ¢ koHUa 80-x rogoB npoLunoro cronetus (puc. 2a, 26).
CTONT OTMETUTL BBICOKYK) AOCTOBEPHOCTb annpoKCMMaLm
B uccnegosaHuu 30-neTHUX psaoB HabnogeHun Temnepary-
pbl Bo3ayxa (puc. 2a u puc.26), rae R2= 0,9 no cpaBHeHUIO
C MeHee 3Ha4MMOIi B MccnegoBaHuy 11-v1 NeTHWUX psgoB Ha-
ontogeHnn R2=0,5 (puc. 1). Takum 06pasom, MOXHO YTBEPX-
[aTb, 4TO MOBbLILLEHWE FOLOBON TEMMEPATypbl BO3dyxa CcTa-
TUCTMYECKN 3HAYMMO W MMEET MECTO Ha BCEW TEPPUTOPUN
MNpuaHecTpoBbS.

WccnepgoBaHne M3MEHEHUsI KONMYEeCTBa  BbiNaBLUMX
0CaJKOB MPOBEAEHO ObINO aHamorM4yHO UCCNEROBaHUIO 13-
MEHEeHU TemnepaTypbl BO3ayxa. V3ameHeHwe BbimageHus
rofoBOrO KOMMYECTBA OCAAKOB MMEET LIMKIUYHBIN XapakTep
[2]. B noagTBEPXAEHME 3TUX BBIBOAOB Bbl1 MOCTPOEH rpadmk
MHOTFOMETHEro X0A4a BbiNaBLUMX 0CAAKOB NO AaHHbIM METeo-
cTaHumi KameHka n Tupacnonb, crinaxeHHbln 11-TunetHen
CKOmMb3siLLen cpeaHen 3a nocnegHue 60 netrae 4YeTko npo-
CINEXMBAETCS LWKNNYHOCTb WX BbINAAEeHUs — C NepBbIM Mak-
CUMYMOM BbINageHus, npmxogawmmcs Ha 60-70-e rogbl XX
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Puc. 1. MHoeonemHul xo0 cpedHel 200080l memnepamypbi 8030yxa (°C) Ha cm. Tupacnorb, cenaxeHHbIl 11-mu nem+el ckonb3suiel cpedHel [1]
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o 30-nem. nepuodam e KameHke
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Puc. 3. Xoa BbiNaBLUMX CPpeAHErofoBbIX 0CaAKoB (B MM.)NO AaHHBIM METEOPONIOTMYECKUX CTaHLMIA Tupacnons u KameHka,
CrnaxeHHblin 11-neTHel ckonb3sLuen cpeaHen

BeKa v BTOpbIM MakcumymomHa 1995-2005 rr. MuHMMym ko-
NnYyecTBa BbINaBLUKMX O0cagkoB npuxoautes Ha 1983-93 . U,
HaKOHeL, CTOMT OTMETUTb, YTO B MocrneaHue 7-8 net BuaHa
TEHOEHUMS K YMEHbLUEHWIO TOA0BOro BbiNafeHUst 0CafKoB,
KaKk no cesepy, Tak u no tory MNpugHecTpoBbs (puc. 3), npu-
YeM [OCTOBEPHOCTb annpokcumauum no KameHke 6onee
3Haunma (R?= 0,9), yem B Tupacnone (R2= 0,6). Linknny-
HOCTb XOAa BbIMAfEHNS OCafKOB 3a WMCCeQyembli nepmos
CTATUCTUYECKW 3HAYMMAa, U UMEET MECTO Ha BCeW TeppuTo-
pum MNpuaHECTPOBbS.

B GonbluMHCTBE HayyHbIX paboT C MHTepecom uccrne-
OYIOT M3MEHEHWS M aHOManuu Temnepatypbl BoO3gyxa W
BbinageHnst ocagkoB. OgHako, HEe3HAYMTENbHOE BHUMaHUe
yOenseTca ToMy, YTO NPOMCXoauT C ApYrMMKU MeTeoporio-
TMYECKUMU  XapaKTepUCTMKamm, TakuMKU kak 0BnayHoCTb,
CpenHsis ckopocTb BeTpa. A OLeHKa W3MEHEHUs! CyTOUHOM
aMnnnTyabl TEMNepaTypbl Bo3gyxa B [puaHECTpoBbe He nC-
crnefoBanach AeTanbHo BOBCE.

Hawwn wuccnenoBaHus M3MEHEHWs cpedHen rogoBon
ckopocTn BeTpa B [lpugHecTpoBbesa nocnegHwe 60 net
(puc. 4) HarnsiQHO NOKA3bIBAKT 3HAYNUTENBHOE YMEHbLLEHWE
CpedHen CKopocTu BeTpa B 2 pa3a [4]. OTo noaTeepxaatoT
pacuyetbl, npoBeaeHHble No KameHckoii n lyboccapckoin me-

Teoponoruyeckum ctaHumam (R2=0,6). MeTeoponornyeckme
ctaHuumn flyboccapel n Kamexka 6binv BoibpaHbigns uccne-
[0BaHUs MO NpUYnHE OTCYTCTBUS HEOOAHOPOAHOCTH B psidax
Habno4eHWIA, CBA3aAHHLIX C MEPEHOCOM, a AaHHble Kamer-
CKOWN METEOPOIOrM4YeCcKoi CTaHLMK, PACNONOXEHHON Ha Tep-
pUTOpUM asapornopTa, BHE FOPOACKON YepTbl, MOYTU MOMHO-
CTbH MCKITOYAIOT MUKPOKIIMMaTHYeckoe BnmsHne KameHku B
HabnoaeHNsaXmn3-3a 3aCTPOVKM U Pa3BUTUS TOPOAa.

Mbl npoBenu uccnenoBaHus 1 No 0bnayHomy MOKPOBY
B MpuaHecTpoBbe. bonee 3HauMTENbLHOE BMSIHUE Ha XO4
1 amnnuTygy TemMnepartypbl Bo3gyxa MMEET HIKHAS obnau-
HOCTb MO CPaBHEHWIO C BepxHeir. Ha puc. 5 npuseaeHo m3-
MEHEHWE KONMMYEeCTBa AHEeW B rody C HUXHEN 06rayHOCTbIo
B Tupacnone un PoibHuue ¢ 1964r. CornacHo monyyYeHHbIM
pesynbrataM, MOXHO OTMETUTb TEHAEHLMIO K YMEHbLUEHUIO
yucna nacMypHbIX AHel No HKHe obnayHocTy, kak B Tupa-
crone, Tak 1 B PbibHMLE 3a nccnegyembln 49-neTHWiA nepu-
og noutus 2 pasa (R?=0,5-0,6). MNpuyem B Tupacnone ¢ 1967
no 2007r. Habnoganock Gonbluee YNCNo NacMypHbIX AHEN
no HWXHEN obnayHocTy, Yem B PeibHuue [5]. Ho, B nocnea-
HWe 7 NeT KONMYeCTBO AHEN B rofy C HUKHeW 06rayHoCTbIO B
PbiBHMLE ObINO GNU3KMM W Jaxe He3HaYUTENbLHO NPeBbLICU-
0 KONWUYECTBO OHEN C HIKHe obnadHocTbio B Tupacnorne.

— 135 —



SNVA

= = [yboccapbl

NN

— KameHKa

y=-0,029+ 3,939
R?=10,628

R?=0,597

B v ~\ i /\
,?_\,h‘
R Ny

-

[

T T
[
m
~ o~
(=2
Ll |

1951r
1953r
1955r
1957r
1959r
1961r
1963r
1965r
1967r |
1969r
1971r

1991r |

1993r
20071 | |
2009r |/
2011r

Puc. 4. Xod cpedHeti 208080l ckopocmu eempa o daHHbIM MemeocmaHuyuti yboccapsi u Kamerka ¢ 1951 2. no 2011 2. [5]

100

Twpacnonb

90

—PhIbHKnua

80

70

Y s W A VA
ARAY A

60

¥

=6E-07x% - 9E-05x% +0,004x% - 0,128 + 1,426x2 -5,919x +77,24
R*=0,506

NV~

50

40

Ri\vA A
!—EI.’!!!E‘,'AEHVAWAF‘
‘ )

Vavil &

A/
\ N [ =

B o (BT AQT AV AN
ARG

TN AD D I o B D L o o
AT VP B D o P 6B S D D
$ I E T FF PSS

SR T R S S
9 L O L L O
WA AT AR A A

Puc. 5. Konuuecmeo nacmypHbix dHell 8 200y ¢ HUxHel 0brnayHocmbto (ock Y) 1o 0aHHbIM Memeoponoauyeckux cmaHyul Tupacrons u PeibHUuya

——KAMEHKA y=0,036x+9,419
—— PbIBHMUA k=048
11,5 u A A
[YBOCCAPDI
—— TUPACNO/b 1 1 A

10,5

Y

ML

10 v,

9,5

N LAl
\ e T N ESA At
N :

=

AT

V

il

v

v =0,012x+ 9,066

y=0,028%+ 8,842

R*=1,153

R?=10,462

P @ AD AV AN A AT g )V g o o D GV o o b D P
07 607 8 GV N AV N NV 6B B P P B D D D S PP
FTEFE G S P SFEFF TP PO

o & O
P F S

AP AT AT AR AT AT A

Puc. 6. MsmereHue cpedHeli 200080u amnnumydbi konebaHuli memnepamypbi 8030yxa(mexdy cpedHell MakcuMarnbHOU U cpedHel MUHUMAsTbHOU)
8 [MpudHecmposne c1964 2.

Kak MOXHO 3aMeTUTb, YMEHbLUeHWe rofoBOro Konude-
CTBa 0OCaAKOB, POCT TemnepaTypbl BO3dyxa, YMeHblueHue
rofoBON CpefdHen CKOPOCTU BeTpa, YMEHbLUEHWe Konunye-
CTBa NaCMypPHbIX ﬂHeVI — 9TO BCE NPU3HaKKU BO3pacCTaHuAa U
npeobnagaHua aHTULMKIIOHAMNbHOMO Tuna norogbl. donon-
HUTENbHLIM apryMEeHTOM B NOSb3y 3TOr0 SBNSETCS pesyrib-
TaT HaLLKX UCCMEROoBaHNUA U3MEHEHUS CYTOYHOW aMNnTyabl
TemnepaTypbl BO3fyxa, KoTopas Bo3pacTana B TeYeHune uc-
cnepgyemoro nepuopa. CrnepoBaTensHO, MOXHO nNpegno-
JIOXNTb, YTO M3MEHEHWNEe BbllLenepevnCcrieHHbIX d)aKTOpOB
CrnocobCTBYET POCTY CyTOYHOWM aMnnuTyapl konebaHuin Tem-
nepatypbl Bo3ayxa.

Ha puc. 6 npuBeaeHbl pesynsrathl UCCnefoBaHus cped-
HEW rogoBON amnnuTyabl konebaHuin TemnepaTypbl BO3ayxa
(pasHnua Mexay cpegHen MakCUMasibHOM U cpeaHen MUHU-

ManbHONM TemnepaTypon Bo3ayxa) no AaHHbLIM METEOPOIIONU-
yeckux HabnogeHuii B MpuaHECTPOBbE, HA METEOCTAHLMAX
ropogoB Tupacnonb, [Jy6occapsl, PeibHuua 1 Kamexka ¢
1964 r. iccnepoBaHue 3MeHeHWs cpegHeit rofoBon amniu-
TyObl Temnepartypbl Bo3gyxa B [pUAHECTPOBbE MO3BOMSIET
caenatb BbIBOA O TOM, YTO pasHuLa MeXay MUHUMAIbHOW 1
MaKCMManbHOWM CpeaHerofoBbIMY TEMMepaTypamMu Bo3ayxa
B [yboccapax u PeibHuue ¢ 1964 r no 2012 r. Bo3pacrana-
Ha 0,01-0,02°C B rog, a B KameHke n Tupacnone Ha 0,03-
0,04°C.

Temnbl pocTa amnnuTygbl 6ornee 3HaYUTENbHLIMU
obinn B Tupacnone n KameHke, no cpasHenuto ¢ ybocca-
pamu 1 PbiBHMUen. BeposTHO, 3TO CBA3AHO C MUKPOKIMMA-
TUYECKUMU YCTOBUSIMU Pa3MELLEHNS METEOPOSIOrMYecKmX
CTaHUMN.
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PbibHMukas n [lyboccapckasi MeTeoCTaHLMM HaXOAATCS
B camux ropogax. Kak n3BectHo, ropoga siBNsTCS «OCTPO-
Bamu Tennay. MNpuyem [ly6occapckas meTeocTaHuus pac-
nonoxeHa B 110 m. ot [lyboccapckoro Bo4oXpaHunmLla, Ko-
TOpOE SBMSIETCH MOLLHBIM TemnepaTypHbiM Oydepom. B To
Bpemsl kak Tupacnonbckast U KameHckast — BHE TOPOACKON
YyepTbl, HA aspoapoOMax, rae BnusHWE ropoda 3HAYUTENBHO
MeHblue, Yyem B [lyboccapax u PuibHuLE.

BbiBoabl

1. V13 necstu cambix xapkux net B [puaHecTpoBbe 3a no-
cnegHve 65 net 8 net npuxoaatcs Ha nepuog 1981-2010 .

2. CTabunbHbIN POCT CpeaHel rogoBoW TeMmnepaTypbl
BO3ayxa B Tupacrnone oTmeyeH ¢ koHua 80-X rogoe npoLusio-
ro CTONeTUs, COCTaBMBLUMWIA 3@ ABa NOCNEAHUX AeCATUNETUS
okono 1,4 °C.

3. MNoBbIWEHNE rOAOBON TemnepaTypbl Bo3dyxa UMeeT
MeCTO Ha BCel Tepputopum MNpuaHecTpoBbS.

4. N3meHeHve BbinageHus ocagkoB B [1puaHeCTpoBbe
VIMEEeT LMKITMYHbIN XapaKTep C NepBbliM MaKCMyMOM, NMPUXO-
aawmmcs Ha 60-70-e rogbl XX Beka U BTOPbIM MakCMMyMOM
B 1995-2005 rr.

5. MMHMMyYM KONMYeCTBa BbiNaBLLMX O0CaAKOB B [NpuaHe-
cTpoBbe npuxoauTcs Ha 1983-93 . u nocnegHue 7-8 nert.

6. CpenHsas rogoBasi CKOPOCTb BeTpa B [puaHecTpoBbe
3a nocnegHve 60 net ymeHbLlmMnack B 2 pasa.

7. 3a vccnenyemblii 49-nNeTHUI NEPUOS MOXHO OTMETUTH
TEHOEHLMIO K YMEHBLLEHMIO YCTIa MAacMYpPHbIX AHEN HIBKHE 00-
nlaYHoCTH, Kak B Tupacnone, Tak 1 B PbiGHYLIE NoyTy B 2 pasa.

8. B Tupacnone ¢ 1967 no 2007 r. Habntoganocb 60nb-
LUee YNCIO NacMypHbIX AHEN MO HWKHEN 0BNaYHOCTU, Yem
B PbiGHMLE.

9. B nocnegHue 7 net KONMYECTBO OHEN B rofy C HUX-
Helt 0brnavyHocTbio B PeIOHMLE ObINo BnuskuM 1 gaxe HeaHa-
YUTENBHO MPEBbLICUIIO KONIMYECTBO AHEN C HUXHEN 0BnayHo-
cTbto B Tupacnone.

10. Amnnutyga konebaHwii TemnepaTypbl Bo3gyxa B
MNpugHecTpoBbe Bo3pocna. PasHuua mexay MUHMManbHOM
¥ MakcuManbHOW Temnepatypamu Bosgyxa B [lyboccapax u
PbibHMue ¢ 1964 1. no 2012 r. BospacTtana Ha 0,01-0,02 °C B
rog, a B Kamerke n Tupacnone Ha 0,03-0,04 °C B roa.

11. Temnbl pocTa amnnnTyAbl 6onee s3HauMTENbHBIMY ObIn
B Tupacnorne n KameHke, yem B [lyboccapax v PbiGHuLE.

12. YMeHbLUeHne rogoBoro KonMmM4yecTsa 0CafKkoB, pocT
TemnepaTypbl BO3ayxa, yMeHbLUEHNE rO0BOW CPEAHEN CKO-

pOCTW BETPA, YMEHbLLUEHNE KONMWYECTBa NacMypHbIX OHEW,
POCT CpeaHen rogoBOM aMnnuTyabl TemnepaTtypbl BO3ayxa
— 3T0 BCE NPU3HaKK BO3pacTaHus 1 npeobnagaHns aHTuum-
KNoHarbHOro Tuna norofpbl.

Hawwm BbIBOAbI COrMacyloTCsi C OLEHKOM KIOYEBbIX Ma-
paMeTPOBCOBPEMEHHOTO knmmata npaBobepexbs [HecTpa
MOSZaBCcKUMKU Konneramu [7]. AHanu3 pesynbraToB uccre-
[0BaHWii NO3BONSET aBTOpam yTBepxaarb, 4to B 1981-2010
[T. CPEAHSS rofoBas TemnepaTtypa Bosgyxa B Mongasckoi
yacTtu baccerHa [HecTpa Bo3spacTana Ha 0,5-0,6 °C B ge-
cATUneTme.

CraTucTMyeckn 3HauMMbIX U3MEHEHWIA B pexuMe ocaj-
KOB MO MpaBobepexb0 3a UCCNEAYEMbI MEPUOS B LIENOM
mongaeaHe He OBHapyXwmnu, x0T eCTb HeGOMbLIOW POCT,
KOTOPbIV HE SBMSIETCA CYLLECTBEHHbIM W HE KOMMEHCUPYET
poCT TemnepaTypbl Bo3ayxa. Ha atom ocHoBaHuu B COOT-
BETCTBUM C OOLLENPUHATON Knaccudmkaunen CeBepHble
paioHbl NpaBobepexbs BacceriHa OHKM OTHOCAT K «HefZocTa-
TOYHO BMaXHOW 30HE, KOTOPasi N0 Mepe NPOABWKEHUS K tory
NepexoamnT BO BMaXHY0 CyOryMuaHYH 30HY, 3aTeM — B CyXyH
cybrymugHyto» [7].

Kak roBopuTcs — «npvpoga He 3HaeT NOUTUYECKUX rpa-
HUL», 1 Mepbl adanTaLuum K MU3MEHEHUIO KNumarTa, yrpoxaro-
LLieMy, KaK HalleMy HapoZHOMY XO35ICTBY, Tak U MPUPOAHBIM
akocucTemam nyuie paspabatbiBaTh BMECTe, B pamkax Bce-
ro 6accenHa [HecTpa.
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WASTEnet: ABLACK SEANETWORK PROMOTING INTEGRATED
NATURAL WASTEWATER TREATMENT SYSTEMS
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OnucaHb! 0CHOBHbIE Orepayuu U MPoYEecChl 04UCMKU CMOYHbIX 800, npusedeH 0630p COCMOSIHUS CUCMEM 0YUCMKU CMOYHbIX 800 8 30He YepHoMOop-
cK020 bacceliHa, 060CHO8aHbI npeumywecmea cucmem npupodHoU o4ucmku 0151 HebObLWUX U 0MOANeHHbIX HACENEHHbIX MyHKMO8 N0 OMHOWEHUIO K
mpaduyuoHHeIM Mmemodam. Ocobo rnodyepkugaemcesi, Ymo uHghopmayuoHHas cemb WASTEnet, paspabameigaemasi 8 pamkax npoekma MIS-ETC 2661:
«HepHomopckas uHGhopmMayuoHHas cems, nponazaHouUpyrouwas pagumue KOMOUHUPOBaHHbIX MPUPOOHBLIX cuCMeM O4UCMKU cmoYHbIX 800 — WASTEnety,
¢huHaHcupyemoeo «CosmecmHou paboyel [poepammoli YepHomopckoeo baccetiHa» Egponetickozo Cotosa INTERREG 1V Ha 2007-2013 2e., npu3saHa
MOMOYb PE2UOHAITbHBIM 8[1ACMSIM U 3aUHMEPECOBaHHbIM CMOPOHaM OUEHUMb POJIb UHHOBAUUOHHBIX U 3KOM0_UYECKU 6e30MacHbIx mexHonoaull 8 yryywe-

Huu Kayecmea okpyxatoweli cpedsl 8 peauoHe HYepHomopckoeo GacceliHa.

Introduction
Wastewater is the liquid end-product, or by-product, of
municipal, agricultural, and industrial activities. As such, the

chemical composition of wastewater naturally reflects its
origin. The term ‘wastewater’, however, implies that it is a
waste product to be discarded in an ‘environmentally sound
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manner’. Although the overall wastewater generation rate
varies significantly from country to country, it is approximated
that an average 265 liters of wastewater per capita and per
day is produced.

To remove contaminants from wastewater, a series of
physical, chemical and biological methods are used, as
presented in Figure 1, while to optimize contaminant removal
processes are organized into three stages: preliminary,
primary, secondary and tertiary (Figure 2). In EU space, the
existing Urban Wastewater Treatment Directive (Council
Directive 91/271/EEC of 21 May 1991 concerning urban
wastewater treatment) appears as the basic legal document
referring to wastewater treatment operations, obliging
Member States to ‘collect and treat wastewater from all
settlements and agglomerations but the very small ones’.

In these rural remote communities, in almost all EU
countries, the cost of these advanced and specialized
systems requiring trained and qualified staff and high
maintenance costs seems unaffordable. Similarly, in Black
Sea area, existing wastewater collection and treatment
systems in most countries are physically and technologically
obsolete, as they have been operating for more than 25 to
30 years without being maintained properly. Such systems
presently do not meet the requirements of modern treatment
technologies, affecting directly the water quality of surface
and groundwater bodies in adjacent watersheds.

Overview of Existing Wastewater Treatment Systems
in Black Sea area
Wastewater treatment is inadequate in the Black Sea
region; untreated or insufficiently-treated sewage is the main

-Screening

-Comminution

-Flotation

-Flow equalization
-Sedimentation
-Granular-Medium filtration

Physical unit operations

-Chemical precipitation
-Adsorption

-Disinfection
-Dechlorination

-Other chemical applicaitons

v

Chemical unit operations

-Activated sludge process
-Aerated lagoon

-Trickling filters

-Rotating biological contactors
-Pond stabilization

-Anaerobic digestion
-Biological nutrient removal

v

Biological unit operations

Fig. 1. Wastewater treatment unit operations and processes
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Fig. 2. Wastewater treatment stages

source of pollution from coastal cities and villages. Municipal
wastewater contributes significantly to the load of organic
materials and nutrients, as well as to the microbiological
pollution. At present, wastewater treatment plants in most of
the Black Sea Basin towns do not function adequately, while
in some towns, there is no wastewater treatment at all.

In Moldova, since 1990s about 304 wastewater treatment
plants were functioned in the country, while currently less than
50 of 76 them are operating. At these treatment plants, about
26,400 accidents in 2012 were registered, 3,800 more than
in the year 2011. According to the Academy of Sciences of
Moldova (2010), in the localities within the watershed of rivers
Dniester and Prut, there was not a wastewater treatment
plant operating under the normal regime. Furthermore, over
the past eight years the share of population connected to the
sewage system in the total water supply system does not
exceed 39% (State of the Environment in the Republic of
Moldova, National Report, 2007-2010).

In Ukraine, although treatment facilities appear in a
satisfactory condition, they do not reach the effluent limits,
established by legislation, in most parameters. Inrecent years,
a trend of increasing concentrations of pollutants (particularly
from the nitrogen group, but also phosphates and surfactants)
at the output of sewage treatment plants has been reported.
In 2012 wastewater discharge decreased to 39.9 million m3,
due to a decrease in the use of water for household, domestic
and industrial needs. Polluted wastewater into water bodies is
102.62 million m3, including inadequately treated wastewater
of 56.89 million m3 and untreated wastewater of 45.73 million
m3. Compared with 2011, discharge of inadequately treated
sewage decreased by 3.34 million m3 while normative —
treated sewage increased to 1.92 million m3.

In Romania, 644 communities (265 cities and towns and
378 rural communities) have public wastewater collecting
and treatment systems. The population benefiting from public
sewage services is more numerous in urban centers — 90%
of the total sewage services in urban areas, while only 10%
of the total population is served in rural areas. This means
that about 2.1 million inhabitants living in villages with less
than 2,000 p.e. do not have access into sewage collection
and treatment services. The biggest volume of untreated
wastewater comes from the sewage systems of small
communities (over 89%) and the industrial sectors (chemical
and petrochemical industry (3%) and energy sector (8%)).

Similar conditions apply in Armenia, as after Armenia’s
independence, the economic decline and energy crisis,
diminished greatly the wastewater treatment infrastructure
and redirecting national priorities. Most of wastewater
treatment plants were constructed prior to 1990 and are
outdated. The result is that most wastewater treatment
facilities became incapable of either operating or maintaining
the level of treatment they were designed to accomplish.
Many of the communities, especially the rural, do not have any
wastewater treatment infrastructure and WWTPs at all. Most
of the existing WWTPs in Armenia are either not operational
or do not ensure neither proper mechanical treatment, nor
disinfection of sludge treatment. The quality of services
appears low, as about 55% of the collected wastewater is
discharged into water bodies without any treatment.

InGeorgia, untreated municipal wastewateris responsible
for 67% of all surface water pollution. Presently, none of the
water treatment facilities may provide wastewater treatment
according to national standards. Biological treatment of
wastewater is not available in any town. Primary mechanical
treatment is implemented only at Thilisi-Rustavi regional
treatment facility. As a result, there is important pollution on
recipient water bodies. Georgian rivers are mainly polluted
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with nitrogen or sometimes with heavy metals (River
Mashavera, Bolnisi Region; River Kvirila, near Chiatura and
Zestafoni) and rivers of the Black Sea in Adjara Regions
are polluted with oil products. Gradual rehabilitation and
construction of wastewater systems in Georgia have been
proceeding for several years. The rehabilitation of water
supply and sanitation systems in Batumi, Poti, Kutaisi,
Borjomi and Bakuriani is ongoing. Construction of a biological
wastewater treatment facility in Ninotsminda is being finalized.
Construction projects for a biological wastewater treatment
facility in Batumi and the coastal settlements between Batumi
and the Turkish borders, as well as for the city of Poti, have
been already developed.

In Turkey, the proportion of the total population serviced
with sewage system to the municipality population reached
92%. Of 2,950 municipalities, about 2,300 were serviced with
sewage system, meaning that 4.072 billion m3 of wastewater
was discharged from the sewage system and 3.257 billion m3
was treated in wastewater treatment plants. In 32.94% of the
wastewater biological treatment is applied, in 28.54% only
physical treatment takes place, in 38.25% advanced treat-
ment is carried out and only in 0.27% natural treatment is
applied.

Finally in Greece 88% of the population is connected
to wastewater treatment systems at secondary and tertiary
levels. However, most villages and small settlements in
Greece use almost exclusively cesspits and holding tanks
for the reception and temporary storage of sewage. Such
systems must be emptied frequently, requiring a significant
maintenance cost. Based on the above EU Directive, by 2020
these cesspits should be replaced by modern wastewater
collection and treatment facilities.

Natural Treatment Systems as Alternatives
for Rural Communities

In rural areas, the lack of sewage treatment units leads
to the collection of wastewater into septic tanks, allowing
the illegal discharge of the septic tanks overflow to adjacent
streams or storm sewers. An ideal solution for not only the
elimination of this kind of problems, but also for the waste-
water treatment in these areas, is the construction of Natural
Treatment Systems. NTS, among them stabilization ponds
(SPs), combine low-cost, low-maintenance, simple and reli-
able operation and high removal efficiencies. These systems
are more appropriate for small to medium communities,
where the resources and the skilled personnel required for
the operation of conventional systems are often limited. Fur-
thermore, SP systems could be an excellent alternative for
the production of effluents that can be reused for irrigation.

Constructed Wetlands (CWs) are man-made, engineered
systems designed to simulate the function of natural wetlands
in pollutant removal. To achieve wastewater treatment, a
series of physical, chemical and biological processes take
place in CWs, based on water, soil, atmosphere (i.e. sun and
wind) and micro-organism interactions. Wetland plants play
a vital role in the removal and retention of organic matter,
nutrients, heavy metals and various toxic substances. The
common reed (Phragmites australis) and the cattail (Typha
latifolia, T. angustifolia) are good examples of marsh species
that can effectively uptake pollutants, and therefore, are
commonly used in CWs.

Three are the most common CW types: Free Water
Surface (FWS) systems, Horizontal Subsurface Flow (HSF)
systems and Vertical Flow (VF) systems. FWS form shallow
impermeable basins or channels (40 to 60 cm deep) filled
with soil, planted native vegetation (e.g., cattails, reeds and/
or rushes), and equipped with appropriate inlet and outlet

aquatic plants

water surface

—

inlet — ;" outlet —

Fig. 3. Schematic of a free-surface flow CW

distribution pipe

drainage pipe
Fig. 4. Schematic of a vertical flow CW

structures (Figure 3). The wastewater flows at depths 10 to
30 cm or even 45 cm, and is exposed to the atmosphere, the
wind and direct sunlight. HSF are large gravel and sand-filled
channels, planted with aquatic vegetation. The bed is 0.5 to
1 m deep (3-32 mm in grain size diameter) and is lined over
an impermeable liner (clay or impermeable geomembrane)
in order to prevent leaching. The bottom slope is normally
1%. Wastewater is intended to stay beneath the surface of
the porous media flowing within the pores and around the
roots and the rhizomes of the plants.

Finally, VF systems are filter beds planted with aquatic
plants in which wastewater is introduced at the surface
through a network of perforated pipes in order to achieve
uniform flooding (Figure 4). The wastewater percolates by
gravity downwards through the filter matrix. It reaches then
the drainage layer (bottom), which contains a network of
perforated collection and aeration tubes. The first layer near
the bed comprises of gravel used for drainage (at minimum
20 cm thick), followed on top by layers of gravel and sand
(surface layer 10-30 cm thick). Vertical flow CWs can operate
with: Intermittent flow, unsaturated downflow, saturated up or
downflow and tidal flow.

Promoting NTS through WASTEnet

Apart of Turkey where 89 natural wastewater treatment
plants are active, as constructed wetlands in small settiement
areas, these technologies have not been implemented in
the other Black Sea countries. In Armenia, only the Parakar
aerated lagoon facility has been developed, adapted to
local climatic conditions. In Georgia and Ukraine there is no
experience and practice of constructing Natural Treatment
Systems. Implementation of NTS in Romania is at beginning
and only two examples may be found: one in Vrata village
and the other one in Viscri village. In Moldova some biological
ponds with artificial aeration exist, as Anenii Noi, treating
7,500 m3/day; Causeni, treating 5,700 m?/day; Ciadir-Lunga,
treating 7,000 m3/day; and Comrat, treating 5,700 m3/day.
Treatment plants consisted of biological ponds with natural
aeration at the towns of Hincesti, Falesti, Nisporeni, Floresti,
Singerei and Drochia and some constructed wetlands in
the villages of Bratuleni, Lurceni, Cristesti, Negrea, Sarata
Galbena, Draguseni Noi.
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WASTEnet, an active network of local authorities
(regional authorities, municipalities, municipal wastewater
treatment enterprises etc), technical advisors (universities,
research centres) and environmentally active organizations
(NGOs) will focus on promoting and diffusing Natural
Treatment Systems in Black Sea countries. Such systems,
and in particular the Constructed Wetlands technologies,
appear as ideal for the wastewater treatment of small
communities, the treatment of agricultural residues and other
specific applications, with particular emphasis in the natural
protected areas (as river deltas, lagoons, wetlands, etc.) of
the WASTEnet participating regions.

During  WASTEnet 11 environmental training and
research initiatives will take place, well distributed among
all project partners, aiming to promote and diffuse the
current expertise in the field of Natural Treatment Systems,
with particular reference to Constructed Wetlands. These
initiatives  will include the organization of 2 workshops
and 2 technical seminars on NTS, the preparation of
educational material and technical guidelines, an integrated
assessment study on the status and perspectives of NTS in
project partner countries, two site-specific studies for NTS
application, a series of study visits, an assessment study

of existing NTS operational procedures in Turkey and a
closing scientific conference. The project is expected to
raise the awareness of approximately 10,000 inhabitants in
partners’ regions through training, dissemination and visibility
activities (website, brochures, educational material, studies,
documentary, workshops, seminars, conference, articles
and interviews). Through WASTEnet, a high degree of
crossborder cooperation is achieved, maximizing the impact
of territorial cooperation.

Conclusions

WASTEnet is a network exploring and promoting the
potentials of low cost and energy solutions to wastewater
management. As conventional wastewater treatment systems
in most Black Sea basin countries are outdated, sustainable
treatment systems, as Natural Treatment Systems,
Constructed Wetlands and other small or on-site treatment
systems appear as ideal solutions for this area, safeguarding
improved water quality. WASTEnet helps local and regional
authorities and stakeholders to gain insight on the role of
innovative and environmentally-friendly technologies, in
improving the environment in remote, rural communities of
the broader Black Sea region.

YOK 597.0/5-19

N3MEHEHWA BUOPA3HOOBPA3MSA UXTMO®AYHBI B MPOLECCE SKONOTMYECKNX CYKLECCWIA
CPEOHEIO W HMXHEIO AHECTPA

O.WU. Kpenuc, M.A. Ycatbin, H.I'. LlanTedpaub, A.M. Ycatbin, *H. YcaTtbin

BeepeHue

AHanu3 gaHHbIX NMTEpaTypbl Nokasasn, 4To 4O 3apery-
nupoBaHus ctoka [IHecTpa B HeM obutanu 86 B1AOB U Noa-
BMOOB pbIO, oTHOCcAWMXCS K 19 cemeiicteam [11, 6, 15, 9].
CrtpounTtenbcTeo B 1954 1. [lybacapckon NnoTvHbI pasgenumno
HWXHWA 1 CPEOHUIN y4acTKW PeKMn, B pesynbraTe Yero cyLuie-
CTBEHHO M3MEHUINCb KOINOTMYECKME YCITOBMUS Pa3MHOXEHMS
pbi6. B nepByto ouepenb 370 KOCHYNOCh NPOXOAHbBIX OCETPO-
BbIX (Benyra, ocetp, ceBptora), YACNEHHOCTb KOTOPbIX pes-
KO coKpaTunachb M OHW OKa3anucCb Ha rpaHu UCHE3HOBEHMS.
3HaunTENbHO CHI3MNACk 3DEEKTUBHOCTb PA3MHOXEHWS MO-
nynpoxogHbiX BUOOB — Bbipe3yba, 534, peibua, vyexoHn [8].
BwmecTe ¢ Tem, B pesynbrate akKnMMaTU3auMOHHbLIX Mepo-
npuatui B BacceniH JHecTpa Gbinv BceneHbl 11 npeacrta-
BUTENEW NPOMBICIIOBON UXTUOMAaYHbI (pacTUTENbHOSOHbIE
pblObl, aMEPUKAHCKMIA COM, NENUHrac 1 Ap.) 1 cryyanHo no-
nanv HeNpOMbICIOBbIE BUAbl — COMTHEYHAs pbiba, amypckui
yebauek, poTaH ronosetuka [10, 5]. B ntore B koHUe XX — Ha-
Yane XXI BeKoB n3MeHeHHas nxtmodayHa [JHecTpa Bknova-
na 80 BngoB 1 noaBnaoB puib n3 21 cemeictaa [4].

Lenblo Hawwmx uccnenoBaHuin Obino BbiSBIEHUE OCO-
OEHHOCTEN N3MEHeHMs BULOBOIO pasHoobpasus uxtmoday-
Hbl CpegHero u HuwxHero [JHecTpa Ha hoHe ero akonornye-
CKMX CYKL,eCCui.

Marepuan u metoabl

[nsa BbinonHeHust 3aaayv uccnegosanuin B 2010-2013 rr.
ObIn NpoBeaeH cOOp MXTUOMOIMMYECKOr0 MaTepuana Ha pas-
NNYHBIX yYacTkax [JHecTpa ¢ UCMomb30BaHNEM Pa3HOTUMHBIX
OpyAUN NoBa (CTaBHbIE W MNaBHbIe CETU C A4een oT 14 MM 4o
100 MM, menkosiyenHble HeBofda AnunHou ot 5 Ao 40 M, BeH-
Tpmn ¢ sueeit ot 18 Mm o 40 MM, NOABEMHWMKK, cadku). 3a
nepvoa uccnenoBaHuin 661no oTnosneHo 6onee 3 ThiC. 3K3.

WHetuTyT 300n0rvm AH MongoBel, e-mail: o.krepis@mail.ru
*Muuen «TpanaHy, r. Kuwmxes

pbib 1 onpefeneHa ux BuaoBas NpuHagnexHoctb. Coop u
06paboTka MXTMOMOrMYECKOro MaTepuasna ocyLLeCTBNAMUCL
B COOTBETCTBUW C OOLLENPUHATLIMK B UXTUOMOMMU METOAU-
kamu [1, 2, 3,7, 12, 13, 14].

PesynkTaThbl u 06CyXaeHue.

B pesyneraTe npoBegeHHbIX UCCRegoBaHuiA yCTaHoBMe-
HO, YTO Ha cpefHeM yyacTtke [IHecTpa obuTtaeT 57 B1OOB U
nodBnaoB pbib, oTHOCALWMXCS K 15 cemelicTam (cM. Tabn.).
Haunbonee MHOrouMcrneHHbIMM SIBNSOTCA kapnoBble — 31
BMA, 3aTeM crepytoT OblukoBble — 6 BMAOB, OKYHEBbIE — 5
BWIOB, NTOCOCEBLIE, KOMIOLLKOBbIE, BbIOHOBbLIE — MO 2 BUAA,
a TaKke OCETPOBbIE, XapuyCOBblE, LLIYKOBbIE, COMOBbIE, Ha-
NMMOBbIE, NOAKAMEHbLLUKOBbIE, BbIOHOBbIE, UIMOBLIE, FOM0-
BELLKOBbIE — N0 0AHOMY Buay. Ha HuxHem yvacTke [HecTpa
BLISIBNEHO MpUCYTCTBUE 73 BUAOB U NOABKMAOB pbid u3 19
CEMENCTB: CEMEeCTBO KapnoBbIx — 34 Buaa, ObIYKOBLIX — 9
BUOOB, OKYHEBbIX — 6 BUOB, OCETPOBbLIX 4 BUAA, CENbAEBbIX
1 BbIOHOBbIX MO 3 BMAA, KOMOLWKOBBLIX — 2 BuAa 1 CEMENCTB
MWHOTOBbIX, TOCOCEBLIX, LLYKOBbIX, EBLOLIKOBbLIX, COMOBbIX,
HaNUMOBbIX, YrPeBbIX, FOMbLOBLIX, aTEPUHOBLIX, WUIMOBbIX,
NOAKAMEHBLLMKOBBIX, YLLIACTbIX OKYHEW — Mo O4HOMY BUAY.

MHorouncrneHHble HebrnaronpusTHble U3MEHEHUSI KO-
NOTMYECKMX YCMOBWIA B BOAHBIX 3KOCMCTEMaXx, BMOTb A0
HACTOSILLEro BPEMEHU, CMPOBOLMPOBANN CEPbE3HbIE Hapy-
LUeHUs1 BUAOBOMO pa3Hoobpasus nxtnodayHel CpeaHero u
HwkHero [JHecTpa, a Takke U3MEHEHUs 3KOMOrMYeckux cra-
TycoB y 6OMbLUMHCTBA BUAOB pbib (cM. Tab. 1).

M3 coctaBa uxTmodayHbl CpedHero yyacTka McHesnm
(EX) npoxofHble OCETpoBble, CEMNbAEBbLIE, CUHEL,, YEXOHb,
wemasi, 6epLu. Ha rpanm nonHoro ncyesHoseHust (CR) Haxo-
adaTcs: xapuyc, openu, A3b, NMHb, 0ObIKHOBEHHDBIN Kapachb,
ycay kapnaTCKui, rofbsiH, HanuMm. B paspsg ucuesatoLmx
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Budogoe pasHoobpasue uxmuoghayHbl HuxHez2o u CpedHezo [JHecmpa

HWXHWI yyacTok CpefHui y4acTok
B/AbI PbIb 1940-1960 | 2010-2013 | 1950-1970 [ 2010-2013
fam. Petromyzonidae
Lampetra mariae (Berg, 1931) — Mutora NT ] CR | v [ DD
fam. Acipenseridae
Huso huso (Linnaeus, 1758) — benyra LC CR NT EX
IAcipenser ruthenus (Linnaeus, 1758) — Ctepnsgb LC VU LC EN
IAcipenser glildenstadti colhicus (Marti, 1940) — Ocetp NT CR NT EX
IAcipenser nudiventris (Lovezki, 1828) — LUun VU EX VU EX
IAcipenser stellatus (Pallas, 1771) — CeBptora LC EN NT EX
fam. Thymallidae
Thymallus thymallus (Linnaeus, 1758) — Xapuyc A | A [ vw T CR
fam. Salmonidae
Salmo trutta fario (Linnaeus, 1758) — ®openb py4beBas A A VU CR
Salmo trutta labrax (Pallas, 1811) — Jlococb 4epHOMOPCKUM NT CR A A
S. gairdneri irideus (Gibbons, 1855) — ®openb pagyxHas A A NT CR
fam. Clupeidae
|Aloza immaculata (Bennett,1835) — Cenbgb A3.-YepHom. M LC NT EX
|Aloza tanaica (Grimm 1901) — Ny3aHOK AyHaWCKUI NT LC DD DD
Clupeonella cultriventris (Nordmann, 1840) — Tronbka LC LC DD DD
fam. Esocidae
Esox lucius (Linnaeus, 1758) — LLlyka N [ LC [ v ] LC
fam. Umbridae
Umbra crameri (Walbaum, 1792) — EBgowka DD | CR [ A [ A
fam. Cyprinidae
Rutilus rutilus (Linnaeus, 1758) — Mnotea N N LC N
Rutilus rutilus heckeli (Nordmann,1840) — TapaHb N LC LC NT
Rutilus frisii (Nordmann,1840) — Bbipe3y6 LC EN LC EN
Leuciscus leuciscus (Linnaeus, 1758) — Enew VU LC VU N
Scualius cephalus (Linnaeus, 1758) — lonaenb LC LC N LC
Leuciscus idus (Linnaeus, 1758) — A3b LC CR NT CR
Petroleuciscusborystenicus (Kessler, 1859) — BobblpeL NT EN NT EN
Scardinius erythrophthalmus (Linnaeus, 1758) — KpacHonepka NT LC LC N
IAspius aspius (Linnaeus, 1758) — Xepex LC LC LC LC
Tinca tinca (Linnaeus, 1758) — JIunb NT EN NT CR
Leucaspiusdelineatus (Heckel, 1843) — BepxoBka LC LC N N
IAlburnus alburnus (Linnaeus, 1758) — Yknes M M M M
lAlburnoides bipunctatusrossicus (Berg, 1924) — BbicTpsiHKa NT EN N NT
Bliccabjoerkna (Linnaeus, 1758) — l'ycTepa LC N N LC
lAbramis brama (Linnaeus, 1758) — INlewy M LC LC LC
Ballerus sapa (Pallas, 1811) — Benorna3ska N LC N VU
Ballerus ballerus (Linnaeus,1758) — CuHew VU CR EN EX
Vimba vimba carinata (Pallas,1911) — Pbi6ey N VU LC VU
Rhodeus amarus (Bloch, 1782) — l'opyak LC N LC N
Cyprinus carpio (Linnaeus, 1758) — Ca3aH N NT LC NT
Carassius carassius (Linnaeus, 1758) — Kapacb 06bIKHOBEH. NT CR VU CR
Carassius gibelio (Bloch, 1783) — Kapacb cepebpsiHHbIN NT N NT N
Hypophthalmichthys molitrix (Valenciennes, 1844) — ToncTono6uk 6enbin A LC A LC
Hypophthalmichthys nobilis (Richardson, 1845) — T. necTpbin A LC A LC
Ctenopharyngodon idella (Valenciennes, 1844) — Amyp 6enbiv A LC A NT
Pelecus cultratus (Linnaeus, 1758) — YexoHb N EN LC EX
Barbus barbus (Linnaeus, 1758) — Ycay 06bIKHOBEHHbIW LC VU N NT
Barbus meridionalis (Risso, 1827) — Ycay kapnartckui A A VU CR
Chondrostoma nasus (L., 1758) — MogycT 06bIKHOBEHHbIN LC LC N LC
Pseudorasbora parva (Temminck et Schlegel, 1846) — AMypckuin Ye6a4ok A LC A LC
Chalcalburnuschalcoides (Guldenstaedt, 1772) — LLlemas VU CR DD EX
Gobio gobio (Linnaeus, 1758) — MNeckapb 0ObIKHOBEHHbLIN N N N N
Gobio sarmaticus (Slastenenco, 1934) — 1. AHeCTpoOBCKMiA NT NT N N
Romanogobio Vladicovi (Fang, 1943) — I. kapnaTckui NT DD DD DD
Romanogobio albipinatus (Lukasch,1933) — 1. 6enonepbii NT EN DD DD
Romanogobio kessleri (Dybowski, 1862) — 1. ANUHHOYCLIN F F N DD
Phoxinus phoxinus (L., 1758) — FonbsiH 06bIKHOBEHHbIN A A NT CR
fam. Percidae
Sander lucioperca (Linnaeus, 1758) — Cygak N LC LC NT
Sandervolgenzis (Gmelin, 1789) — Bepw NT CR DD EX
Perca fluviatilis (Linnaeus, 1758) — OkyHb LC N LC N
Percarina demidoffi (Nordmann, 1840) — lNepkapuHa NT EX A A
Zingel zingel (Linnaeus, 1758) — Yon GonbLuown LC VU LC VU
Gymnocephalus cernua (Linnaeus, 1758) — EpLu 06bIKHOBEH. N N M N
Gymnocephalus acerina (Gueldenstaedt, 1774) — E. Hocapb N N M N
fam. Gobiidae
Neogobius melanostomus (Pallas, 1814) — BbI4OK Kpyrnsik N LC N N
Neogobius fluviatilis (Pallas, 1814) — B. neCoO4HUK N N M N
Neogobius kessleri (Guenter,1861) — b. ronoBay LC NT N NT
Neogobius gymnotrachelus (Kessler,1857) — B. roney LC LC N LC
Mezogobiushatrachocephalus (Pallas, 1814) — B. KHyT DD DD DD VU
Proterorhinus semilunaris (Heckel, 1837) — B. uyumk N LC N LC
Benthophilus nudus (Berg, 1898) — NyronoBka ronas DD NT DD A
Benthophilus stellatus (Sauvage, 1874) — I. 06bIKHOBEHHast NT NT DD A
IKnipowitschia longicaudata (Kessler,1877) — B. KnunoBuua NT VU DD A
Zosterisessor ophiocephalus (Pallas, 1814) — B. TpaBAHHUK NT VU DD A
fam. Siluridae
Silurus glanis (Linnaeus,1758) — Com eBponenckun LC NT LC VU
fam. Lotidae
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OKoHYaHue mabin.

HWXHWI yyacTok CpefHuii yyacTok

BAAbI PbIb 1940-1960 | 2010-2013 | 1950-1970 [ 2010-2013
Lota lota (Linnaeus, 1758) — Hanum LC CR NT CR
fam. Anguillidae
IAnguilla anguilla (Linnaeus, 1758) — Yropb 00bIKHOBEHHbIV NT CR DD A
fam. Cobitidae
Cobitis taenia (Linnaeus, 1758) — LLiunoeka 06bIKHOBEHHas LC LC LC LC
Sabanejewia aurata (De Filippi, 1863 ) — LLiunoska npyTckas NT CR DD A
Misqurnus fossilis (Linnaeus, 1758) — BbloH VU EN NT EN
fam. Balitoridae
Barbatula barbatula (Linnaeus, 1758) — lonew VU VU DD A
fam. Gasterosteidae
Gasterosteus aculeatus (L., 1758) — Kontowka Tpexurnas NT LC NT N
Pungitius platigaster (Kessler, 1859) — Kontolika Manas roxHas NT LC DD N
fam. Singnathidae
Syngnathus abaster (Risso,1827) — Urna-pbi6a NT NT DD LC
fam. Atherinidae
|Atherina boyieri, Risso — ATepuHa YepHOMoOpcKasi VU LC A A
fam. Cottidae
Cottus gobio (Linnaeus, 1758) — NogkamMeHbLUK OGLIKHOB. DD CR DD LC
Cottus poecilopus (Heckel, 1837) — I. nectpoHorum DD DD DD DD
fam. Pleuronectidae
Pleuronectes flesus luclus (Pall) — Kam6ana rnocca NT EX A A
fam. Centrarchidae
Lepomis gibbosus (Linnaeus, 1758) — ConHe4yHas pbiba VU LC A A
fam. Odontobutidae
Perccottus glenii (Dybowski, 1877) — PoTaH ronoseLuka A A A LC

MpumeyaHus: M (Mass) — Maccosbit 6ud, domuHupyrouwuti no yucneHHocmu 8 uxmuogpayHe. N (Numerous) — MHozo4ucneHHbiIl 8ud, MOCMOSIHHO
scmpevatowjutics 8 ynosax. LC (Least Concern) — Budbl, ebi3bigatolyue HaumeHblue ornaceHus], obbiyHbie 8 ynosax. NT(Near Threatened) — CocmosiHue
6nuskoe K yepoxaemomy, saudbi pedkue 8 yrnosax. VU (Vulnerable) — Ya3sumbie 8udbi, 3nu300udecku scmpedarouuecs 8 ynoeax.

EN (Endangered) — Vcuesarowjue 8udbi, eduHuYHble 3a nocredHue 5-10 nem. CR (Critically Endangered) — Budbl, Haxodsiwuecsi Ha epaHu MofHO20 Uc4e3-
HoeeHusi. EX (Extinct) — MicuesHyswue 8udhbl, He 0bHapyxeHHble 8 nociedHue 30-50 nem. A (Absent) — Budbl Hukoz0a He ecmpeyaswiuecs: 8 uxmuoghayHe

sodoema. DD (Data Deficient) — Hedocmamok 0aHHbIX.

BupoB (EN) nepewnu — ctepnsigb, Beipesyd, 606bipew. Yas3-
BuMbIMK Bugamu (VU) ctanu: peibel, Genornaska, Com.

Ha HuwxHeM yyacTke peku fO rpaHy NOMHOro NCYEe3HOoBE-
Hus (CR) pownm 12 BnaoB peib, cpeamn KoTopbix — Genyra,
oceTp, A3b, 6epLu, Hanum, yropb 1 ap. B pa3pag ncyesarowmx
(EN) nepelunu 8 BuaoB — cespiora, Bblpe3yd, NiHb, YEXOHb
n ap. Yassumbimm (VU) ctanm 7 BuZoB: cTepnsigb, pbibel,
ycay, 4on Gonblion v Ap. 3Ha4YNTENbHO COKpaTMach YnC-
NEHHOCTb nonynAuuin GOMbLIMHCTBA MPOMBICIIOBLIX BUAOB
pblb (cymdak, casaH, COM, TapaHb, feLy).

C ppyromn CTOPOHbI, HEKOTOPbIE BUAbI NPUCNOCOBMMCH K
M3MEHEHWSIM 3KOMOMMYECKUX YCIOBWIA CPEAbI U pacLuMpumn
CBOW apuu, Ha hOHe BO3pacTaroLLelt YUCNEHHOCTM nonyns-
L. B nepByto ovepeab 9TO OTHOCKTCS K HEMPOMBICIOBEIM U1
ManoLeHHbIM Bugam peib. Hanpumep, Ha cpegHeM yvacTtke
PEKM B HACTOsILLEe BpeMs NMepeLLny B pa3psig MHOrOYMCeH-
Heix (N) Takue paHee pegkue BUAbI, Kak cepebpsHbIn Ka-
pack, eneL, Tpexurnas KomnoLika, Manast lxxHas KomntoLka.
Ha HuwxHeM y4yacTke peku B CTaTyC MHOMOYMCIIEHHOTO BMaa
nepewen cepebpsHbIN kapack, a 06bl4HbIMK B yroBax (LC)
cTanu — conHevHas peiba, enew, amypckuin 4ebadok, YepHo-
MOpCKasi aTepuHa U Apyrne HenpoMbICIIOBbIE PbIObI.

Takum obpasom, aHanu3 U3MEHEHUN CTPYKTYpPbl U BU-
[0BOro pasHoobpasus uxtuodayHsl [JHecTpa B npouecce
€ro 3KONOMMYECKON CYKLECCHWN BbISIBUN ee OTpULATENbHYH
OUHaMUKy Yy OOMbLUMHCTBA NMPOMbBICIIOBO-LEHHBIX U PeaKuX
BMOOB PbIO 1 MONOXUTENBHYH OMHAMMKY Y HEMPOMBICIOBBIX
BMOoB, obrnagatolyx BbICOKAM afanTWBHBIM M BOCMPOW3-
BOZCTBEHHbLIM MOTEHLUMANOM B U3MEHSIIOLLMXCS JKOSornye-
CKUX YCINOBMSIX Cpefbl 0buTaHus.

BbiBoabl
1. YcTaHoBneHo, 4YTo B HacTosiee Bpemsi B CpegHem
[lHecTpe obutaeT 57 BUAOB U NOABMAOB PbIO, OTHOCALLMXCS
k 15 cemeiicTBam, a B HwkHem [HecTpe — 73 Buaa v noa-
Buaa pbib 3 19 cemencTs.

2. HeraTuBHble M3MeHEHMs yCnoBuin obutaHus pelb B
npouecce CyKueccuii aKocucTembl [JHecTpa cnpoBoLvpo-
Banu CepbesHble HapylUeHWUs BUOOBOrO pasHoobpasus ero
MXTMOhayHbl, a Takke U3MEHEHWS KOMOrNYECKUX CTaTyCcoB
y 6onblunHCTBa BUAOB pbIb.

3. MNpu aTOM AN 60MLLUMHCTBA MPOMBICIOBO-LEHHBIX 1
peakux BWUAOB pblb XapakTepHa oTpuuatenbHas AvHamuka
n3meHeHnsi GropasHoobpasns, a Ans HEMPOMbICIIOBbIX BY-
[0B, 06nagarnLmx BbICOKMM aaanTUBHLIM NOTEHLMANoM —
NONOXUTENbHas AMHamuKa.
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BOEBA#A BblYYKA BOOPYXXEHHbBIX CMI1 PECITYBIKW BENAPYCb
KAK MPOBJIEMA BSAUMOLENCTBWA C SKOCUCTEMAMW HA PETMOHATIBHOM YPOBHE
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COMBAT TRAINING OF THE ARMED FORCES OF THE REPUBLIC OF BELARUS
THE PROBLEM OF INTERACTION WITH ECOSYSTEMS AT THE REGIONAL LEVEL

V. Krivchikov

The article discusses the problem of minimizing the impact of the Armed Forces of the Republic of Belarus on regional ecosystems in the process of field
training and exercises of troops. Shows the effect of placing troops on the environment adjacent territories.

BeepeHve

B HacTosiee Bpemsi Bce OonbLue BO3HUKAET O4aroB Ha-
MPSPKEHHOCTU B pas3nuyHbIX yronkax nnaHeTsl. He coctae-
NSIET UCKIOYEHWE, K COXaneHuto, 1 TeppuTopust BocTouHom
EBponbl, Ha KoTopon pasmelleHa Pecnybnuka Benapyce.
Moatomy B pecnybnuke ygenswT cepbe3Hoe BHUMaHWe BO-
npocam pa3ssuTns BoopyxeHHbix Cui, COBEpLUEHCTBOBaHUS
nonesow Bbly4kn Borck. OgHON M3 BaxHeWwwmx npobnem B
xode opraHusaumu 60eBoi y4ebbl, pasMeLLeHnst BOEHHOC-
NnyxaLx 1 B LENOM BOUHCKUX (DOPMUPOBAHUIA B MOMEBbIX
yCroBusiX SBNsieTCs obecnevyeHme MUHUMAnNbLHOMO BO3den-
CTBUS Ha PErVIOHanbHble 3KOCUCTEMBI, PELLEHNE BO3HMKAL0-
LLIMX 9KONOrM4eckmx npobnem.

Matepuanbl n meToabl

Mpobnema MuHMMM3aLMKM BO3LENCTBUS BoopykeHHbIX
Cwvin Pecny6nukn benapyck Ha pervioHanbHble 3KOCMCTEMBI
B MpoLecce NpoBedeHNs MOMNEBbIX 3aHATUN WU YYEHWI BOMCK
B OTEYECTBEHHOW ucTopuorpacdmmn paspaboraHa cnabo. B
OCHOBHOM 3TV BOMPOCHlI HAaXoOAT OTpaXeHWe B HEKOTOPbIX
PYKOBOAALLMX AOKYMeHTax MuHucTepcTBa 060poHbI B cihe-
pe pernaMmeHTauum CaHUTapHO-TMrMEHNYECKX TpeboBaHui
pa3MeLLeHNst BOEHHOCTYXALLMX B MOMEBbIX YCroBusx. [ns
HanucaHws ctatby OblM UCMONb30BaHbl UCTOYHKKM 13 Ha-
LMoHanbHoro apxuea Pecnybnuku Benapycb. B xoge noa-
rOTOBKM CTaTby ObIN UCMOMb30BaHbI MeToabl TIOrNYeCcKnin n
(haKTOpHbINA.

Pe3ynbratbl U 06cyxaeHue

PasmeLleHre BOEHHOCTYXaLLMX BHE MYHKTOB MOCTOSH-
HOW AucnoKaLwmm, a Takxke obecnevyeHme akonornyeckon oes-
OMacHOCTW ¥ MUHMManbHOrO BO3LENCTBUSI HA pernoHanb-
Hble 3KOCMCTEMbl B XOAE MPOBELEHUSI 3aHATUNA, YYEHUA U
©0eBbIX CTPENLO NOYTY BCEAA CONPSKEHO C ONPEAENEHHbI-
Mu npobremamm. 370 CBOWCTBEHHO HE TOMNbKO HACTOSILLEMY
BPEMEHU, HO U UMENO MEeCTO B HedanekoM MpoLuioM. Tak,
Hanpumep, paboTas B HaumoHansHOM apxuee Pecny6nnku
Benapycb, MHOI GbINO M3y4EeHO MCbMO HavanbHUKa CaHu-
TapHoi cnyx6bl benopycckoro Ocoboro BOeHHOro okpyra
N.4. Martioka, otnpasneHHoe 8 despans 1939 r. komaHau-
paMm BOWHCKMX YacTeli. B nucbme [oBOAWMIMCL OCHOBHbIE
HepocTaTky U npobnembl, BbisiBNeHHble B 1938 rogy B xoae
MPOBEAEHUS NONEBbIX BbIXOAOB W 3aHATUN, pa3MeLLeHNs BO-

€HHOCIYXKaLLMX BOMHCKMX YacTen, ANCIIOLMPOBABLUMXCS Ha
Tepputopumn benapycu:

3arpsi3HEHHOCTb NarepHol TeppUTOpUM MYCOPOM, Ha-
BO30M, OTOpOCamu W HeuMcToTamu, Nnoxasi opraHu3auus
OYMCTKM, YTO BENO K OOMIBHOMY Pa3MHOXEHUIO MYX;

nroxasi opraHu3aums BogocHabXeHnst 1 BOJONOb30Ba-
HUS1, HapyLLeHne 0bs3aTenbHbIX MEPONPUSTUI MO XPaHEHUIO
MULLEBbLIX NPOAYKTOB W NPUTOTOBMEHMIO MULLK;

HebnaroycTpoicTBO NuLLEBbIX BNOKOB, OTCYTCTBUE YET-
KO HanaxeHHo paboTbl 6aHHO-NpaveyHoro obCnyxmMBaHus
[1].

K coxaneHuto, v cerogHs MOryT BO3HUKaTb yKa3aHHbIe
BbiLe Npobrnembl, MOMHOXEHHbIE Ha MHOTOKpaTHO BO3pac-
TalLLUME PUCKY, CBA3AHHbIE C UCMONb30BaHMEM Gonee MoLL-
HOTO BOOPY)XEHUS U TEXHUKM.

B HacTosillee Bpems Ans pasMeLleHWsi BOEHHOCHYXa-
LMX B MOMEBbLIX YCIOBUSIX BbIOMpaeTcs Hesarpsis3HeHHoe,
obecneyeHHoe JOOPOKaYECTBEHHOM BOAOW, COOTBETCTBYHO-
wen TpeboBaHMAM OEWCTBYIOLMX CaHUTapHbIX Npasun, U
YKpbITOE OT BETPOB MECTO A1 pa3buBku nareps.

Mpy pasMelLeHn B MOMEBbLIX YCIOBUSIX HA TEPPUTO-
puM, He UMEIOLLEN KaHanM3aLuum, JONYCKaeTcs YCTPONCTBO
MECTHbIX CUCTEM YZaneHUs U 04UCTKM CTOMHBIX BoA. Brlbop
1 YCTPOWCTBO MECTHbIX CUCTEM KaHanm3auuy OCyLLecTBs-
€TCS N0 COrNacoBaHuUI0 C OpraHamm rocyAapCTBEHHOMO CaHu-
TapHOro Haa3opa No MecTy pasMeLLEeHVs MONEBOTO narepsi.
Ha BbibpaHHOM yyacTke Ans cosgaHus HeobxoauMbIX ycro-
BUV XW3HU N AeSTENbHOCTY BOEHHOCHYXaLMX obopyayoT-
CSl PasfMYHOTO POAA BPEMEHHbIE COOPYXEHMS (Manarku,
COOpHO-LLMTOBbIE Ka3apMbl, MOMEBbLIE BArOHYMKM, MOZYNN 1
T.4.).

Manatku Ans pasMeLLeHnst BOEHHOCTYxaLumx obopyay-
t0TCS MeYaMm YyryHHbIMU, TOMUTL KOTOPbIE Pa3peLLIEHO TOrb-
ko ApoBamu. [Npryem KkaTeropuyecky 3anpeLLieHa camoBorb-
Hasl 3aroToBka 4pOB U3 Onmanexalymx NecHbIX MaccuBOB.
PaboTtHukn Thina o06s3aHbl 3abnaroBpeMEHHO 3aKIHYUTb
[0roBopa Ha MOCTaBKy APOB AN HYXKA BOWHCKMX YacTen ¢
NecHWYecTBaMK.

CTouHble BOAbl OT YMbIBaNbHWKOB MO OTBOAHLIM KaHaB-
KaM [OSKHbI HanpaensTbest B (hUNLTPYIOLLME KOMOALbI, 3a-
MOJSHEHHbIE LWakoM unu webHem. Mepen cnyckom aTv BoAb!
[OIDKHBI MPOMYCKaTbCs Yepes MbINOyNOBUTENN, B Ka4yecTBe
KOTOPbIX MCNOMb3YHTCA ALWMKM (BOYKM) C peLIeTyaTbiM LHOM,
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3anosiHEHHbIE CONOMOM, CTPYXKOW MNnu Cyxon TpasoW. Ha-
pyxHble yOopHble ¢ Bbirpebamy JOMmKHbI pacrnonaratbes o7
XUMbIX U CNyxeOHbIX NOMeLLeHWA (nanaTok), NoneBbIX Npo-
[0BOMbCTBEHHbIX MYHKTOB, NMOLWAAO0K ANs OTAbIXa U crnopTa
He Bnxe 75 M 1 He Bonee 100 M. B ycnosusx geueHTpa-
NTM30BAHHOTO BOAOCHAOXEHNS HapyXXHble YOOPHbIE AOIMKHbI
ObITb yAaneHbl OT KOMOALUEB M POAHWKOB Ha PacCTOSHUN He
meHee 50 M Huxe No NOTOKY FPYHTOBLIX BOA,.

C nepBoro B3rnsifa MOXeT Noka3aTbCs, YTO pasMeLLEeH-
Hble BOEHHOCMYyXalluue B MOMEBbIX YCMOBUSX Mano BO3-
LENCTBYIOT Ha OKpyXarLune akocuctembl. Bosgenctane Ha
OKpY>KatoLLyto cpealy Mpu HeBOMbLIOM KONMYECTBE NIUYHOMO
coctaBa [OeNCTBUTENbHO MOXET ObiTb He3HauYUTErNbHbIM,
Yero He CKaeLlb NPO MOoMneBble Narepsi C YNCNEHHOCTBIO BO-
eHHocnyxawwmx ot 1000 yenosek n 6onee. MNpu Takom Ko-
NNYECTBE YENOBEK BIMSIHUE HA OKpyXXatoLlyto cpegy Oyner
CyLlecTBeHHoe. [lpuyeM BOeHHOCMYXallme NpaKkTUHeCKM
BCeraa pa3meLLarTcsl BOanM OT HAacemeHHbIX MYyHKTOB 1 Mak-
CYMarnbHO NPUGMKEHBI K MPUPOAE, @ 3HAYMT U K PasnnYHbIM
3KoCMCTEMAM.

BoT 4TO OeiCTBUTENBHO MOXET KOPEHHLIM 0Bpa3oM no-
BNUSATb HA CMOXMUBLUMECS 3KOCUCTEMbI, TaK 3TO NPOBEAEHME
MacLUTabHbIX y4eHWI, MacCOBOE MPOBEAEHME CTpenbd u3
PasnMYHOr0 BMAa OPYXWs, NEepedBMKEHNE MO TEPPUTOPUM
Benapycy KpymnHbIX KOMIOHH TEXHWKM, NPOBEAEHME MONETOB
camonetoB. B xoge otpaboTkm G0eBbiX 3a4ax Ha YYeHUsIX
1 cTpenbbax oveHb YacTo BO3HUKAKT KPYMHOMACLUTaOHbIE
noXapbl 13-3a NPUMEHEeHUs TpaccupyoLwwmx 6oenpunacos.

B aTux cnyyasx o4yeHb BaXHO NpOBEAEHNE KOMMIeKca me-
ponpusaTuM no obecneyeHnio NpoTMBONOXapHon 6esonac-
HOCTW.

[pyroe HanpaeneHne — opraHn3auus 6e3onacHoro xpa-
HEHWs1 PaKeTHOro 1 aBTOMOBUIBLHOTO TOMMMBA, @ Takke pa-
keT n 6oenpunacoB Ha apceHanax u cknagax, Kotopble, Kak
NpaBuWno, PacrnomnoXeHbl Tak e BOANM OT HACENEHHbBIX MyH-
KTOB U MakCcMmManbHO I'IpVI6J'II/I)KeHbI K npupoge, a 3Ha4yuT n K
pasnnyHbIM 3KOCUCTEMAM.

BbiBoabl

Takum 0Bpa3om, B yCroBKsIX BCe BO3pacTaloLero He-
raTMBHOTO @HTPOMOrEHHOTO BO3AEWCTBUS Ha PEerMoHarbHbIe
akocucTeMbl benapycu, B ToM Yncne u co CTopoHbl Boopy-
XeHHbIX Cun pecnybnukn, HeobXxoAMMO KOMMNMEKCHOE peLle-
HWe nNpobrnemM MUHUMM3ALMK 3TOrO BO3AENCTBUS. ITO Bbl-
pakaeTcsi B HeOOXOAMMOCTU COBEPLUEHCTBOBAHMS CUCTEMbI
MPOTMBOMOXAPHOTO  COMPOBOXAEHUSI  KPYMHOMACLUTabOHbIX
YYEHUI 1 CTPenbO, NPOBEAEHUS KOMMNIIEKCa MEPONPUSTUIA
no obecneveHnio 6e30MacHOCTH XpaHeHus Tonnmea u 6oe-
npunacos. B Tom unicne Heobxogmmo He 3abbiBaTh U O CO-
GnogeHun TpeboBaHWiA akonornyeckon BesonacHocTu npu
pa3MeLLEeHN BOEHHOCITYKALLMX B MOMEBbIX YCMOBUSIX.

Jlutepartypa
1. Mpukasbl benopycckoro Ocoboro BoenHoro Okpyra// HaumoHanbHbiii
apxvB Pecnybnuku benapycb (HAPB). — ®oHg 4n. — On.1. — [1.14348. —
11.135.

Y[IK 595.42(478)

PA3SHOOBPASVE KIELLEN 3AN®NKATOPOB NECHBIX MACCMBOB PECTYBNNKM MONZOBA

BeepeHue
Haunbonbwuii Bknag B pasHoobpasue Knewlen BHOCAT
BUObl PaCTEHWA-9OMIUKATOPOB NECHbIX MaccuBoB. Apean
pacnpocTpaHeHnsl KneLlen coBnajaer ¢ apeanom npows-
pacTaHus agudukaTopos B npeaenax Pecnybnuku Mongoea
1,2, 3,4,5].

MaTepuan u metoabl
O6cnenoBaHbl B NECHBIX MaccyBax Ha Tepputopum Pe-
cnybnukm Mongosa 6 BUOOB pacTeHuii-agudukatopos: Acer
platanoides, A. campestre, Quercus robur, Umus laevis,

i h 1 "J- LS i
Puc.1. Cem. Phytoseiidae
(XUWHUK)

1l HE
uc. 2. Cem. Tetranychiidae

(cbumocpae)

J.M. KynukoBa

WHctuTyT 3oonorun AH Mongosel, e-mail: kulikovalyudmila56@mail.ru

Tilia cordata, Fraxinus ornus. CobpaHbl pacTuTenbHble 06-
pasubl (MMcTbs) Ha paccTosiHMK 100 METPOB OT Kpast NECHOTO
maccusa, nnowagka 100 meTpoB B AnMHY. Knewlein yuntbl-
Banu nyTem nogcyeta ocobent nog mukpockonom MBC-10.
BugoBoii coctaB onpeaensancs nog GUHOKYNSpHbIM MUKPO-
ckonom Leica CME. ®otorpacuv nponsBoaunnch kamepom
Leica D-LUX 3 (puc. 1, 2, 3, 4, 5, 6).

Pe3ynbraTbl uccnepoBaHui

dayHa kneLen 3a1¢nKaTopoB NECHbIX MAaCCUBOB MPea-
crasneHa 123 sugamu. OnpegeneHbl No Tpoduyeckon cne-
umanusauum: gutodary — 31, ¢ HUM CBA3aHbI MuKodarm
— 46 1 x1wHukn — 46 BMOOB kneulen. Hanbonbluee pasHoo-
Opasue knetuen bbino obHapyxeHo Ha KneHe nonesom (Acer
campestre) n kneHe ocTponMcTHOM (Acer platanoides), cooT-
BETCTBEHHO 62 1 59 BraoB. B Tabnuue nokasaHo pacnpepe-
NEeHne 1 NoMeYeHbl MapkepoM «*» KIeLm, BCTpeYaoLmnecst
UCKMIOUNTENBHO Ha onpefeneHHOM 3audurkaTope.

Ha ocHoBaHuu n3yveHus pasHoobpasuns knewen obinm
onpegeneHbl BUAbI, BCTPEYAOLLMECH WCKITYUTENBHO Ha
onpefeneHHom Buae pactenus: Acer platanoides — Tar-
sonemus belemnitoides, T. cononov, Tydeus volgini, Lorryia
armaghensis, Imparipes boldi, P. subsimplex; Acer campes-
tre — Homonychus buschi, Anthoseius rapidus, Phytoseius
rubiphilus; Quercus robur — Allonychus braziliensis, Schizo-
tetranychus latifrons, S. uncatus exignuus, Cheletomorpha
epidopterorum; Ulmus laevis — Lorryia delicate, L. scopa,
Anthoseius tauricus, A verrucosus; Tilia cordata — Cunaxa
parvus; Fraxinus ornus — Tarsonemus floricolus, Tydulo-
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PacnpedeneHue kneweli Ha a0ughukamopax necHbix Maccugoe Pecrybnuku Mondosa

Ne - : Acer Acer Quercus | Ulmus Tilia Fraxinus | Tpoduyeckas
mabl Knewen . -
n/n platanoides | campestre robur laevis cordata ornus crneumanusaums
1. Tarsonemus naegelie + + + Mukodbar
2. T. nodosus + Mukodar
3. T. lobus + + Mukodar
4. T. lobosus + + Mukodpar
5. T. talpae + + + + MuKodar
6. T. bilobatus + Mukodar
7. T. bifurcatus + Mukodar
8. T. belemnitoides* + Mukodar
9. T. anqulatus + + Mukodar
10. T. hermes + + MuKodpar
11. T. pallidus + + MuKodpar
12. T. floricolus™ + MuKodhar
13. T. confusus + + Mukodbar
14. T. cononov* + MuKodpar
15. T. crassus + Mukodar
16. T. virgineus + + + Mukodar
17. Triophtydeus immanis + + + + + + Mukodpar
18. T. flatus + + + + + MuKodar
19. Tydeus caudatus + + + + + dutocbar
20. T. californicus + + + dutodcbar
21. T. elinquis + + Mukodar
22. T. inclutus + + Mukodar
23. T. wainsteini + + + + + + MuKodhar
24. T. obnoxius + + + MuKodpar
25. T. obstinatus + + + + Mukodbar
26. T. devexus + + Mukodbar
27. T. diversus + MuKodbar
28. T. praefatus + + + + Mukodar
29. T. placitus + + + Mukodpar
30. T. heterosetus + + Mukodpar
31. T. volgini* + MuKodbar
32. T. kochi + + + + + MuKodar
33. Tydulosus dumosus + + + Mukodar
34. T. visendus* + Mukodar
35. Lorryia reticulata + Mukodar
36. L. armaghensis*® + MuKodpar
37. L. electra + + mukodbar
38. L. insignita + MuKodpar
39. L. minuta MuKodpar
40. L. delicata* + MuKodbar
41. L. scopa* + MuKodbar
42. Paralorryia ferula + + + + + + dutodbar
43. P_lena + + + + + + Mukodar
44. P_mali + + + + + Mukodbar
45. P._formosa + + + Mukodar
46. P._ocellata + Mukodar
47. P._nuncia + Mukodar
48. P._woolleyi + MuKodpar
49. Pronematus sextoni + + + + putodhar
50. P._anconai + + + + + + butocbar
51. Imparipes boldi* + Mukodar
52. Allonychus braziliensis* + dutodar
53. Amphitetranychus viennensis + + dutocbar
54. Schizotetranychus pomeranzevi + + + + + dutodbar
55. S. latifrons* + cutodhar
56. S. tiliarium + + tutodhar
57. S. prunicola + + + + + dutocbar
58. S. rajae + + dutodar
59. S. orientalis + + + + dutocbar
60. S. fraxini + + + + + dutodbar
61. S. uchidai + + duTodar
62. S. uncatus exignuus* + cutodhar
63. S. populi + cutodhar
64. Tetranychus lonicerae + + cuTodhar
65. T. polygoni + cutodhar
66. Panonychus ulmi + + dutocbar
67. Homonychus buschi* + dutocbar
68. Bryobia graminum + dutocbar
69. B. redicorzevi + dutocbar
70. Cenopalpus pennatisetis + + dutodar
71. C. pulcher + + + dutocbar
72. C. piger + dutodbar
73. Acotyledon agilis + dutodar
74. A. rhizoglyphoides + + + durodpar
75. A. redikorzevi + duTodar
76. A. michaeli + dutodar
77. A. krameri + dutodar
78. Zetzellia mali + + + + + + XULLHVK
79. Cheletomorpha epidopterorum* + XULLHUK
80. Cunaxa parvus* + XULLHUK
81. Anystis baccarum + XMLLHWK
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OKoHYaHue mabin.

Ne B N Acer Acer Quercus | Ulmus Tilia Fraxinus | Tpodwnueckas
mabl Kneen . -
n/n platanoides | campestre robur laevis cordata ornus cneuunanunsaums
82. Amblyseius finlandicus + + + + + + XULLHVK
83. A. andersoni + + + + + XULLHWK
84. A. astutus + + + XULLIHUK
85. A. okanagensis + + + XMLLHWK
86. A. umbraticus + + + XMLLHWK
87. A. neobernhardii* + XULLIHWK
88. A. nemorivagus + + + + + XMLLHWK
89. A. marginatus + XMLLIHWK
90. A. rademacheri + + XULLIHWK
91. A. reductus + + + XMLLIHWK
92. A. herbarius + XMLLHWK
93. Anthoseius caudiglans + + + + + + XMLLHWK
94. A. clavatus + XMLLIHWK
95. A. inopinatus + + + + XULLHVK
96. A. involutus + XMLLHWK
97. A. rapidus* + XULLHWUK
98. A. pirianykae + + + XMLLHWK
99. A. rhenanus + + + + + XULLHVK
100. A. tauricus* + XMLLHWK
101. A verrucosus* + XMLLIHWK
102. Kampimodromus aberrans + + + + + + XULLHVK
103. K. langei + + + + XULLIHUK
104. K. marzhaniani + + + XULLHWK
105. Phytoseius rubiphilus* + XMLLHWK
106. P._salicis + + XULLHVK
107. P._spoofi + + XULLHUK
108. P._subsimplex* + XMLLIHWK
109. P._juvenis + + + + XULLHVK
110. P._echinus + + + XULLHVK
111. Typhloctonus formosus + + + + + XULLHVK
112. T. squamiger + + + + XULLHWK
113. Typhlodromus cotoneastri + + + + + XULLHVK
114. T. rodovae + + + XULLHMK
115. T. phialatus + + XULLIHUK
116. T. pyri + + + XULLHWK
117. T. tubifer + + XULLHUK
118. T. tiliae + XMLLIHWK
119. Seulus subsimplex + + XMLLHWK
120. S. simplex + + XULLHUK
121. Paraseiulus subsoleiger XMLLIHWK
122. P._incognitus + XULLHVK
123. P._soleiger + + + XMLLHWK
Bceeo: 59 62 48 46 48 44

Puc. 3. Tarsonemus belemnitoides

sus visendus, Amblyseius neobernhardii. [JaHHble KneLimn
(21) sBnsitOTCS OYeHb pegkumu Bugamu — Tarsonemus be-
lemnitoides, T. floricolus, T. cononov, Tydeus volgini, Tydu-
losus visendus, Lorryia armaghensis, L. delicate, L. scopa,
Imparipes boldi, Allonychus braziliensis, Schizotetranychus
latifrons, S. uncatus exignuus, Homonychus buschi, Chele-

Puc. 6. Cunaxa parvus

Puc. 5. Tydulosus visendus

tomorpha epidopterorum, Cunaxa parvus, Amblyseius ne-
obernhardii, Anthoseius rapidus, A. tauricus, A verrucosus,
Phytoseius rubiphilus, P. subsimplex.

BbiBoabl

1. ®ayHa Knewlei 3aMdUKaATOPOB NECHbIX MaCcCUMBOB
Pecnybnukn MonpgoBa npefcraeneHa 123 sugamu. M3 Hux
21 o4eHb peakve Buabl KMeLLEN, BCTPEYAKOLLMECS UCKIOYN-
TenbHO Ha onpefeneHHOM Buae pacTeHus-agudukatopa.

2. ObHapyxeHO Haunbonbluee pasHooOpasve Knelleit
Ha Acer campestre — 62 v ganee no y6oiBatowen: Acer
platanoides — 59, Quercus robur — 48, Tilia cordata — 48,
Ulmus laevis — 46, Fraxinus ornus — 44 B1aos.
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YMNPABJTEHUE MOYBEHHLIMI PECYPCAMU OJ1A MUHUMANN3ALIMN SPO3NOHHBIX NMPOLIECCOB

E.C. Kyxapyk, A.W. NaHyw
MHCTUTYT NnoYBOBEAEHNS, arpoXMMMK 1 3aLLmuTbl noys «Hukonae umo»
e-mail: ecostrategii@yahoo.com; sasa.panus@mail.ru

SOIL MANAGEMENT TO MINIMIZE EROSION PROCESSES

E.S. Kuharuk, A.l. Panus

In the article the questions of primary application of minimum technology are examined in Republic of Moldova. An economic evaluation is given to all

existent technologies of treatment of soils.

BeepeHue

Opo3us NoYB — rmaBHas Aerpagauusi NOYBEHHOTO Mo-
kpoBa. Ha nepBbIf NnaH CTaHOBWTCS HE CTOMBKO OpOLLEHNe
3emMerb, CKONbko 6opbba ¢ apo3meit NoYB, a NpaBUnbHeE —
MUHVManu3aLms 3po3MOHHbIX NpoLeccoB. He 3awmtum vep-
HO3EMbI OT aTON Befbl — HE BMAATb HaM BbICOKUX YPOXKaeB,
XOTb 3anencs BoAoN, Aa UCMONb3yn ThICAYN CEIbCKOX035M-
CTBEHHbIX MaLLVH.

Yenosek obpabaTbiBaeT nouy 6onee 10 Thicay nert.
O6paboTka noyBbl — 3TO Hanbonee SHEPrOEMKMIA TEXHONO-
rmyeckuin mpouecc: Ha Heé pacxogyetcst 30-40% aHeprum,
noTpebnsiemMoii B cenbCkoM X03sancTBe. B HacTosiLwee Bpems
CyLLECTBYIOT: TPaAMNLMOHHAs, MUHUManbHas 1 Hyneeas 0b-
paboTky NoYBbl. TpaAMLMOHHBIN cnocob 0bpaboTkM nouBskl
COCTOMUT U3 OCHOBHOW W NpeanoceBHO 06paboTkn NoyBbI.
OcHoBHast 06paboTka NO4YBbI COCTOMT U3 MOXHUBHOTO NyLLe-
HUS 1 396MeBO BCNALLKK, BKMOYatoLLasi 060pOT NOYBEHHOTO
niacTa u ero KpoLIEHWE; YHUHTOXEHNS COPHBIX 1 Naganuubl
KyMbTYPHbIX PacTeHWI, a Takke nogaBneHue BpeauTene u
BOo30OyauTenen GonesHer CenbCKOXO3AMCTBEHHbIX KYIbTYp;
3afernky NOXHWBHBIX OCTaTKOB 1 yAobpeHun ¢ yrnybnexnem
MaxoTHOrO Crosi.

lMNpeanoceBHas obpaboTka Npy TPaZULMOHHOM CMOCOo-
Oe nogpasgenserca Ha 06paboTKy Nog SPOBblE U 03UMbIE
KYMbTYPbl: PbIXNIEHNE U NEepPEMELLUMBAHME MOYBbI, BbIPaBHU-
BaHWE W YNMOTHEHME MOuBbl. [py 3aBepLUEHUM MOATOTOB-
Ki MOYBbI NPOM3BOANTCS CEB. TakuMm 06pasoM, TEXHOMNorus
C TpaOMLMOHHON 00paboTKOM BKMIOYAET A€CATb OCHOBHbIX
arpoTEXHUYECKUX MPUEMOB, MPU KOTOPbIX 3aTpaTbl Tpyaa Ha
npoeefeHne BoOMbLIOrO YKUcria onepauuin NpeBbiCMIM BCe
MbICIIMMble Npedensl. B pesynbrate BEPXHWA CRON MOYBbLI
ObIn pa3pbIXnéH, Kak MyX, a CNON HWXe NY>XHON NOAOLLBI
CUINBHO NepeyniioTHEH Konécamm TPakTopoB. JPO3unsi NOYB
oxsaTtuna 6onblune Tepputopun B pecnybnuke: 45 % apoau-
POBAHHbIX MOYB OT BCEX CENbCKOXO3SANCTBEHBIX YTOANNA.

CopepxaHue rymyca B 4epHO3émax ynano B 2 pasa.
3emnegenve, kasanocb, 3awno B Tynuk. OgHako, masno KTo
YYNTbIBAET, YTO HEOOXOAMMO MEHSITb MOAXOoA4 K noyBam W
BpaTb OT Heé NuLLb TO, YTO OHA B COCTOSIHUM fAaTb 6es pas-

pyLUATENbHBIX AN HEeé NOCneAcTBMiA. Takoe Cenbckoe XOo-
3a1CTBO OyAeT NogYMHEHO NOYBAM M €€ BO3MOXHOCTSIM.

CneumanbHble Buabl 06paboTkm MoyB M yxoda 3a no-
CeBamu, MMeELLMe NPOTUBOSPO3NOHHYIO HanpaBIieHHOCTb,
SBNAOTCA Hanbonee yHMBEpCanbHBIMU M B TO Xe Bpems
[0CTaTo4HO NpocTbiMU. OHU He TPebytoT CNOXHBLIX OpyAWii
06paboTkK, OTNMYaTCA Manon 3HEProéMKoCTbio, obnagas
NP1 3TOM BbICOKOW 3h(HEKTUBHOCTBIO.

ArpoTexHmyeckme Nprémbl 3aLnThl NOYB OT 3p03UK, Kak
B OTAENBHOCTM, TaK U B KOMMNIeKce, 3 deKTUBHbI Ha Teppu-
TopusX, rae npeobnagaeT NMBHEBAS 3P0O3ns. OTU NPUEMDI
onucaHbl B nutepatype [1, 2, 3, 4, 5]. MHoroneTHue Hawwm
nccnefoBaHus NO3BOMSAT B COKpaLLEHHON M 060BLLEHHON
dhopme paccMOTpeTb 3TN NPUEMBI.

MeTtoauka n matepmansi uccrefoBaHUs
WccnepoBaHus mMpoBOAWMIIMCL Ha MHOTOMETHEM OMbIT-
HOM cTauuoHape VIHCTUTYyTa MOYBOBELEHMS, arpoXUMUM U
3awmtbl noys “Hukonae Aumo” B koMmmyHe Jlebederko Ka-
rybCKOro panoHa, Ha CKIMOHaX C PasfiMyHbIM YrIoM HaknoHa
[0 20, 4-6°, 6-8° BOCTOMHOWN 1 3anafHou aKCno3uumm, anmHa
cknoHoB 400 m.
MNMoneBoe obcnenoBaHne u nabopaTopHble aHanm3bl
BbIMOMHEHbI MO MEeXAyHapoAHbIM MeToaMkam 1 eBponei-
CKUM cTaHzapTtam [6].

Pe3ynbrathl n o6cyxaeHus

lNpoBeaeHve ocHoBHOM 06paboTku, ceBa W APYrux mo-
neBbIx paboT NONepPEK CKMOHa UMM KOHTYPHO siBNSeTcs 0bsi-
3aTenbHbIM, T.K. YMEHbLIAET CTOK 0CaAKOB, CMbIB MOYBbI W
CMocoBCTBYET MOBLILLIEHUIO YpoxaeB. [pOTHBO3PO3NOHHASA
pornb OCHOBHOW MonepeyHol obpaboTku nog 3s6b 3aBUCUT
OT KPYTM3HbI CKMOHa. Ha cknoHax [0 2° cBexeBcnaxaHHas
noyBa (BbIPOBHEHHAs W TpebHUCTast) MOSHOCTbIO MPEenoT-
BpalLaeT apo3unto. Ha Bonee kpyTbIx CKIOHax BCrallka Te-
psieT B ONpeaenéHHON CTEMNEHN CBOK NMPOTUBO3PO3VNOHHYHO
porb, U HeobXoaMMbl AOMONHUTENbHbIE NpUéMbl. Ha cpen-
HECMbITbIX (4-6°) M CUNMBHOCMBITLIX MoyBax (6-8°), B Lensx
NPEenoTBPALLEHUS BbIBOPAYMBAHUS HA MOBEPXHOCTb HIBKHNX
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ManonpoayKTUBHbIX CMOEB MM MOYBOOOPa3yoLLMX Nopos
PEKOMEHAYETCS UCMONb30BaTh NOYBOYrNyONeHne unm nnyrum
C BbIpe3HbIMK oTBanamu. oysoyrnybneHwe ogHOBpeEMEHHO
CO BCMALUKO/ CMocoBCTBYET YMEHbLUEHWIO CTOKa Npu Croe
ocagkoB 60 MM Ha CKIOHe KpyTuaHom 4o 4° Ha 50% Ha ckrno-
Hax 6-8° — CMbIB MOYBbI XOTS M yMeHbLiaeTcs Ha 40-48% no
CPaBHEHMIO C OObIYHOM BCMALLKOW, HO OCTAETCS BbICOKUM
6.2-14.2 T/ra.

OtBan nepeBopayMBaeT Mno4sy, HO NOYBa — 3TO, B MeEP-
BYIO ovepenb, pasHopoaHble criou 3emnu. B BepxHem cnoe
obuTatoT BakTepum, KOTopble AbILAT KUCIOPOLOM, — UX Ha-
3bIBAKOT adpOOHbIMU. A rryOxe XMBYT OaKTEPUM, KOTOPbIE Ha
BO3AyXe MOMEHTaNbHO NornbaroT, — X HasblBalT aHa3pob-
Hbimu. TNpu obopoTe nnacTta Te GakTepuu, KOTOpble MOTYT
XWUTb TOMbKO B BEPXHEM CIOE, OKa3blBalOTCS BHU3Y W MOrU-
GaloT OT HepocTaTka kucnopoga, a Te GakTepuu, KoTopble
CYLLECTBYIOT B IMyOMHe NoYBbI, NOMAgaloT HABEPX W Takke
rMBHYT. A Bedb 9TV BakTepun CBOEN XKU3HEOEATENbHOCTHI
obecneynBatoT MIoLOPOANE MOYBLI, HAKOMMEHUE B HEW Ty-
myca.

[Opyras npobnema, cBsizdaHHasi C NpUMEHEHWEM nnyra,
— 06pasoBaHue NnyxHON NOAOLLBLI, TO €CTb NepPeynoTHEH-
HOM NoYBbl Ha rMyouHe 20-25 cm. B HopManbHbIX YCnoBusix
Brara nepemeLlaeTcs no Kanunnsapam, noctynas 1o U3 HiK-
HUX CIOEB B BEPXHUE, TO 13 BEPXHUX — B HUXHME. A NiyxHas
MOAOLLBA NEPEKPbIBAET MNOYBEHHbIE KANUMNMSPbI, ECTECTBEH-
Hasi LMPKYNsiLMS Bnaru B no4Be npekpaLLaeTcs.

BesomearibHas o6pabomka rnoyssl. Havanack ynopHas
6opbba 3a BHeApeHWEe Be3oTBanbHoM 0bpaboTkm noyskl. O6
37OV NpoGneMe 3asBuI Ha BECb MUP aMepPUKAHCKUIA YYEHbIV
Oneapa PonkHep B cBoel kHure “Besymne naxaps “ (1942),
MrHOBEHHO CTaBLuel Gectcennepom. HoBbili cnocob obpa-
6OTKM 1CKMtoYan Mcnonb3oBaHWe oTBansLHOro nnyra. Moysa
pbixnunack Ha rnyouHy 10-15 cM nnockopesamu ¢ LWMPOKK-
MU FOPWU30HTasIbHLIMW NOAPE3AKLLMMU HOXAMI UITN YN3ETb-
HBIMU PLIXTTUTENSAMM.

MunumaneHasi 06pabomka no4ebl C KaxablM rogoM no-
nyyaeT BCE GonblUee pacnpoCTpaHeHe B OCHOBHbIX Permo-
Hax BO3AenblBaHKsl 3epPHOBBIX KYNbLTYp B TaKUX CTpaHax kak
Kanapa, Asctpanus, B 3acylunmsbix panoHax CLUA, Aprex-
TWHbI, Bpasunuu 1 apyrux 3epHOMPOU3BOASALLMX CTPaHaXx.
MuvHUMarnbHas TeXHOMOrMst NpeaycMaTpuBaeT N3MEHEHHBIN
nepeYyeHb TexHonormyecknx onepauui. Bce mepbl Hanpas-
NEeHbl HA MaKCMMarbHOE HaKOMSIeHNEe 1 COXPaHEHNe NPOAYK-
TUBHOW BNaru B No4Be, CoKpaLleHne NPOXoA0B arperaTtoB no
MOJ0 1 COKpaLLeHne obLLmMX 3aTpaT Ha NPOVU3BOACTBO CENb-
CKOXO3MCTBEHHbIX KynbTyp. py MHMMansHoi obpaboTke
cpa3y nocrne npeflwecTBeHHUKa BHOCATCS MUHeparibHble
ynobpeHus, 3ateM HeMeAsIeHHO NPOU3BOAMTCS Menkas 06-
paboTka AMCKOBLIMM UK KyNbTUBATOPHEIMU arperatamu Ha
rny6uHy 6-8 cM. BecHoli Nnpoun3BoANTCS NOCEB CTEPHEBLIMU
cesinkamm B ONTUMasbHbIE CPOKW, 3aTeM, Mo Mepe Heobxo-
aumocTy, crnegyet obpaboTka repbuumaamu, yHrumaamm
W MIHCEKTMLMAAMM OBbIYHBIM COCO6OM.

Hyneeasi obpabomka no4yebl — ewe bonee ahdekTmB-
Ha B 3aCyLUMMBLIX 30HaX Ans BnaroobecneyeHHoCT! u co-
KpaLLeHWs NPOVU3BOACTBEHHbIX 3aTpaT. [pu BHEAPEHUM 3TON
TEXHOMNOrMK NOSTHOCTBIO UCKMIOYAETCs OCEHHe-NoNeBble pa-
6oThl, B BeceHHUI Nepuog 6e3 ocoboi NoaroToBky no crep-
He MPOM3BOAMTCS MOCEB CTEPHEBOW Cesnkon. Meponpusatus
Mo 3aLiuTe pacteHun n ybopka NpoBOaATCS Tak xe, Kak npu
MUHVManbHON TEXHOMOTNN.

Hyneas obpaboTka nousbl — 370 yxe He obpaboTka B
06bI4HOM CMbICTe CroBa, a obecneyeHne KOMMIeKca ycrno-
BWI ANsi CO34aHMS ONTUMAanbHON CTPYKTYpPbI MOYBLI. TO eCcTb

CKrafblBaeTcs cuTyauwms, korga obpaboTku HeT, a dyHKUmMS
eé BbinonHsetcs. B ngeane npu Hyneson obpaboTke HET BO-
06LLe H1KaKoro BO3AENCTBUS Ha NOYBY, HO, HECMOTPSI Ha 3TO,
MoYBa HAXOAWTCS B COCTOSIHUM, ONTUMAIbHOM s pa3BuTus
1 pocTa pacTeHwit. bnarogaps paBHOBeCWO MeXay BXxoas-
WMMKM B B1OLEHO3 OpraHM3Mamu — TpaBaMu, KymbTypHBIMU
pacTEHNSIMU, MUKPOOPraHW3MamMu, KMBOTHBIMU N YETOBEKOM
Heobxoammas paborta yenoseka cBOAUTCA K MUHUMYMY. Ce-
roAHs HyneBasi TEXHONOrus — 310 OTCyTCTBUE 06paboTkm no-
YBbl, 32 UCKMIOYEHNEM BO3LENCTBUS CEANKU.

HyneBsasi TexHONorms — 310 4OBOSILHO CMOXHAsS CUCTEMA
C TOYKM 3pEHNs Ncuxonornmn yenoseka. OveHb CIOXHO nepe-
KIMYMTb YernoBeka C knaccuku. Hekotopble moryT 3agatb
Bonpoc: 4To Bl ymHee B.B. Jokyyaesa wnm O.H. MpsHnw-
HukoBa? [la HeT, He ymHee. [pocTo Apyromn noaxof cenyac K
TexHonorvu. He Hago cBoamTh Hyneyto 06paboTKy K HUYero
HEe AenaHuto n BCé oTpuuath!

Hynesas TexHomnorns MAET B paspes C Knaccukon. Npo-
CTbIM 513bIKOM — HyneBasi 06paboTka, 3T0 CeB, XMMus 1 yoop-
ka. Bcé.

MNpu Hynesow obpaboTke HEOBXOAMMO y4uTLIBaTH OCO-
GEHHOCTM 1 CBOWCTBA MOYBbI, YCTOMYMBOCTb €€ K YNNOoTHe-
HUI0, APEHNPOBAHHOCTb, COAEPKaHNE TyMyca W NOABUXHbIX
dopm nuTaTenbHbIX BelwecTB. He yunTbiBaTb 3TO MOXET
MPUBECTM K ONpeLenéHHOMY PUCKY UK Aaxe K oTpuuaTerb-
HbIM arpOHOMMUYECKUM, SKOHOMUYECKUM U 3KOMOTMYECKUM
oTpuLaTenbHbIM pesynsratam.

OcHOBHble pekomeHZaumn no obpaboTke MoYBbLI U MU-
HUManu3aumyM 3po3nuu NoYB U3NOXKEHbI B OMy6NMKOBaHHON
paboTe, usgaHHom B Hawem UHcTutyTe [7].

BbiBoabl

Takum obpasom, TexHonornm 06paboTku NoYB ABNSETCH
BaXHbIM 3NEMEHTOM B CUCTEME 3eMMedenusi, OT KOTOPOro
3aBUCUT YPOXKANHOCTb CEMbXO3KYNLTYP, arpoaKornornyeckoe
COCTOSIHME MPOYBEHHOIO MOKPOBA.

ArpoTexHmyeckne npOTUBOSPO3NOHHBIE MEpONnpUsaTUS
3aTparMBaloT HECKONbKO 3MEMEHTOB CUCTEMbI 3emnefe-
nus, B NEPBYKD 04Yepenb NopsifoK MCMOMb30BaHWS 3eMnn B
ceBoobOpoOTE M CUCTEMY MexaHuyeckoin obpabotku. C no-
MOLLIbIO 3TOW rpynMbl MEPONPUSATUIA PELLIAKOT 3a4a4m 3aLLuUThI
MOYB OT yAapHOro AeVCTBUS AOXKAEBbIX Kanenb, yBENMYeHUs
MPOTNBO3PO3MOHHOM CTOMKOCTU W BMWTbIBAKOLLENA CNOCOb-
HOCTW NOYB, COKpaLLeHnst 06bEMa 1 MHTEHCUBHOCTU CTOKa,
CHUXEHNS CKOPOCTM TEYEHUS BOAbI HA NMOBEPXHOCTY NOYBbI,
NpefoTBpalLeHNs KOHLEHTpaLMM CTOKa Ha MnallHe, co3fa-
HUs ycrnosuii ans 6esonacHoro cbpoca LOXOEBOW BOAbI.
Mcnonb3oBaHne MOYBO3ALLUMTHOW POMU PacTUTENBHOCTU U
COBEPLLEHCTBOBAHME BCEX 3MIEMEHTOB CUCTEMbI MEXaHUYe-
ckon 06paboTkM NOYB AAKOT NOMOXUTENBHbIN AKONOTMYECKUI
1 BKOHOMUYECKUI AOEKT B 3eMNeaenum.
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PRODUCTIVITY OF PINE STANDS OF NATIONAL NATURE PARK «PRYPIAT-STOKHID»

P.I. Lakyda, A.N. Melnyk

Analyzed pine stands of National nature park «Prypiat-Stokhid» in terms of area, age groups, fullness and bonitet, which allows to specify the current state
of wood in the park, determine the prospect of wood grouping preservation and dynamics of its bio-productivity on grounds of phytomass components.

Jleca YkpauHbl 3aHUMaKOT OTHOCWUTENbHO HeBOmMbLUYHO
nnowaae M KpalHe HepaBHOMEPHO pa3MeLLeHbl No Tep-
pUTOpPUM CTpaHbl. TeM He MeHee, OHW SBNSKOTCS TMaBHbIM
CTabMIM3MPYIOLWMM KOMMOHEHTOM MPUPOAHBIX NaHAwad-
TOB, PErynupysl rMaporiornyeckuin pexmm TeppuTopun u Ka-
4eCTBO BOAbI, MPEAOTBPALLAs 3pO3nN0 NOYB, NOAAEPKMBaAs
rnaBHewLLe B1OreoXMMUYECKME LWKMbl PACTUTENbHBIX 3KO-
CUCTEM M BbIMOMHSAS NHbIE MHOTOYUCIEHHbIE 3KOMOrMYeckue,
9KOHOMMYECKME W coumanbHble GyHKUMK. JlecucTocTb Tep-
putopun YkpawmHbl coctasnseT 15,9%. 3710 camblii HU3KUIA
nokasatenb B EBpone (onTumanbHash NecucTocTb JOMkKHa
coctaBnsth 23-26%).

Kak n3BectHo, ocobast ponb B BbIMOMIHEHWE BCEX BblLLE-
nepeyncrieHHbIX PyHKLWIA NEeCOB NPUHAAEXUT 3anoBeaHU-
KaM W HaLMOHasbHbIM NPUPOLHLIM NapKaM.

HaumoHanbHbin npupogHbin napk (HIM)  «Mpunsats-
Ctoxopy» 6bIn co3naH B cOoTBETCTBUM C Ykasom lNpesnaeHTa
YkpaumHbl «O €cO30aHMM HaLMOHANBLHOMO MPUPOAHOIO Mapka
«Mpunatb-Ctoxog» ot 13.08.2007 r. Ne 699/2007 ¢ uenbto
COXpaHeHWs, BOCMPOU3BOACTBA M PaLMOHANbHOMO WCMOrb-
30BaHUS TUMWYHBIX U YHUKAIbHBIX NPUPOAHBIX KOMMIEKCOB
BonbliHckoro lMoneckbsl, UMeLWmMX BaxHOE NPUPOAOOXPaH-
HOE, Hay4YHOe, 3CTETUYECKOE, PEKPEeaLMOHHOe U 0300POBU-
TEeNnbHOE 3HayeHve.

O6was nnowage HMM «Mpunste-CTtoxog» cocTaBnset
39315,5 ra, B Tom uncne 5961,93 ra 3emenb npefocTasne-
HO MapKy B NOCTOSIHHOE NoMnb3oBaHWe. Bcero no coctosiHMio
Ha 01.01.2013 r. nnowagb NOKPbITEIX NIECHOW PacTUTENbHO-
CTbIO JIECHbIX Y4acTKoB cocTasnseT 13225,3 ra, Ha KOTOpPbIX
aKKyMynmpoBaHo okoso 2281,1 Teic. M3 CTBOMOBOrO 3anaca.

OcHOBHOW Lenblo JaHHOW paboTbl SBRSeTCs aHanus
TaKCaLMOHHOMN CTPYKTYpPbI FMaBHbLIX 1€CO00pa3yoLLIMX Nopos
napka Kak OCHOBbI Asi OLEHKW U MOLENMpOoBaHUs Guonpo-
ZYKTUBHOCTY NECOB MO KOMMOHEHTaM (MTOMAacChl, a Takke
AVHaMUKN [EMOHMPOBAHOIO YIMEPOAa B HUX.

CocHa 0ObIKHOBEHHas £BRsSeTCA Hambornee pacnpo-
CTpaHEHHOWN ApPEeBECHO NOPOAON NECOB MONECCKOro perno-
Ha YkpawnHbl, NOCKOMNbKY ee HacaxaeHus popmupytot 67,6%
apesoctoes [1].

CocHoBble HacaxaeHuss HIM 3aHumatoT nnowagb
4510,1 ra, yto coctaensieT 34,1% ot obLien nnowaan no-
KPbITbIX JIECOM NECHbIX Y4aCTKOB W pacnpoCTpaHeHbl Ha
BCeW ero Tepputopun. Takyto He3HauYUTENbHYH JOM0 COCHO-
BbIX HaCaXaeHuit, N0 cpaBHEHWO ¢ [1oNecckum peroHom
(67,6%), MOXHO 0OBACHUTL YPOBHEM TPOHOCTM U BMAXKHO-
CTU NecHbIX 3emensb. 1o peaynsratam aHanu3a matepuarnos
NecoyCTPOICTBa, Chipble U MOKpble TWMbl JIecopacTUTenb-
HbIX YCINOBUI 3aHMMatoT 78,5% nnoLiaam NOKPbIThIX IECHON
pacTUTENbHOCTBIO Y4aCTKOB, U3 HUX MOKpble — 43,0%.

MNpun aHanuse pensaunMoHHo 6a3bl AaHHbIX «[ToBblgesnb-
Hasi TakcaLMoHHas xapaktepucTukay necos HIM «Mpunsate-
Ctoxomy BbIno yCTaHOBMNEHO, YTO HAaCAaKAEHUS COCHbI ODbIK-

HOBEHHOW, Kak NpaBuI10, pacTyT B YCMOBUSX CBEXero bopa
(30,0%), ceexero u BnaxHoro cybops, 20,7 n 27,3% coot-
BETCTBEHHO.

B coctaBe COCHOBbIX NECOB JOMUHUPYKOTCPEAHEBO3-
pacTHble APEBOCTOM, KOTOpble 3aHuMaoT 41,8% oT nnowa-
[V MOKPBITbIX NTECHOWM PaCTUTENbHOCTHIO NMECHBIX YYaCTKOB.
[Jlons cnenbix M NEPecTONHbIX HACaXOEeHUA COCHbI OBbIK-
HoBeHHoW cocTaenseT 21,2%. MonogHsikn obHapyeHbl Ha
nnowaam 899,0 ra n coctaenaoT 19,9% oT nnowiaan CocHs-
KoB. TakasiBo3pacTHas CTPYKTypa SBMNSAETCA TUMUYHOW Ans
3TOro pernoHa (Tabn.1).

CpepHuii BO3pacT COCHOBbLIX HacaxaeHun — 58 nert. B
HaLMoOHansLHOM napke HabnogaeTca OOMWMHMPOBAHWE Ha-
caxgeHun ¢ oTHocuTenbHow nonHotow 0,7 n 0,8, gons koTo-
pbix coctasnseT 33,2 n 37,8% cooTBeTcTBEHHO. Hacaxae-
HUI ¢ nonHoTon Huxe 0,5 pacTyT Ha nnowaau 187,8 ra, uto
coctaBnseT 4,2% OT NnoLaan BCex COCHSKOB mapka (puc.
1).

B necHom donae HIMM «Mpunate-CToxon» LOMUHK-
PYIOT BbICOKOMPOAYKTUBHBIE HACaXAEHUS COCHbI OObIKHO-
BeHHON. [Mpon3BOANTENBHOCTL APEBOCTOEB XapaKTepUayeT
OoHuTET, cpenHee 3HauveHue kotoporo (3a OpnoseiM M.M.)
coctaenser |,9. Pacnpegenexune nnowagamn necos napka no
Krnaccam GOHMTETA AEMOHCTPUPYET pUC. 2., MO AAaHHBIM KO-

Tabnuua 1. BospacmHasi cmpykmypa necog HHIT «Mpunsimb-Cmoxod»

pynnbl Bo3pacTta Mnowaab, ra/ % | O6wwii 3anac, Teic. M3/ %
MonogHsiku 81999150 82:27
CpeaHeBo3pacTHble 1?1?182 42235
Mpucnesatowme 71773”14 12(7)29
Crenble 1 NepecToiiHble 92516:’25 23220
Bcero 45110%1 97110 ,651
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Puc. 2. PacnpedeneHue HacaxoeHuli COCHbl 06bIKHOBEHHOU
o knaccam 6oHumema, %

TOPOro MOXeM cfenaTtb BbiBOA, YTO Ha TEPpPUTOPUM Mapka
JoMUHMpYHT Hacaxgerus | n 1l knacca 6oHuteta, 29,0% n
47,4% cooTBEeTCTBEHHO. HU3KONPOOYKTUBHLIE HACaXAEeHWs!
(IV, V n Va knacca) 3aHumatot 5,5% nnowiagu.

K nokasatensm npogyKTMBHOCTU NECOB pPsfoOM C Knac-
coMm BoHUTETA OTHOCAT TaKKe CpeaHwi npupocT Ha 1 ra
MOKPbLITLIX NECHON PacTUTENbHOCTHIO NECHbIX Y4aCTKOB M
nonHoty [4]. CpegHuUin NpUpOCT HacaxaeHN COCHbI 0BbIKHO-
BEHHOMN cocTaenseT 3,7 m3-ra .

Mo pesynbratam NPOBEOEHHOrO arammsa MOXHO CAe-
naTb cregytoLumne BbIBOAbI:

1. COBOKYMHOCTb KMUMATUYECKMX, TMOPONOrMYECKUX
1 apadmunbix ycnosun HIM «Mpunate-Ctoxog» cosnaet

BnaronpusTHble YCnoBWst AN BblpallMBaHUS BbICOKOMPO-
OYKTVBHbIX HAaCaXaeHUN COCHbI 0ObIKHOBEHHOW.

2. o pesynbratam aHanu3a TakcaLlMoHHbIX NapaMeTpoB
COCHOBbIX T€COB HaLMOHAMNbHOO Napka MOXHO yTBEpPXAaTb,
YTO OHW SBMSIOTCS BbICOKOMPOAYKTUBHBIMU, C CPEQHUM MNpU-
poctom 3,7 m3ra! n cpegHm Bo3pacToMm (58 net). Jomu-
HaHTHBIMU B BO3PACTHOM pacrnpefeneHny SBnsetcs cpeaHe-
BO3pacTHble ApPeBOCTOW, JOMNs KOTopbix cocTaenseT 41,8%
OT MMOLaaN NOKPbITEIX NECHOW PacTUTENbHOCTLIO NECHbIX
yyacTkoB. [JomuHupyloTBbICOKOGOHUTETHBIE (I 1 Il KNacchl)
“ CPenHENOBHOTHbIE (C OTHOCWTENbHOW nonHoToun 0,7-0,8)
HacaxgeHus. Bce aTv nokasatenu cBUOETENbCTBYHOT O MO-
NOXMTENbHbIX TEHAEHUMAX B BUONPOAYKUMOHHBIX NpoLiecce
necos HIMM «Mpunate-CToxoa», YTO CNOCOGCTBYET yyuLle-
HWIO YCINOBWI OKpY>KatoLLen cpeabl.

3. AHanus npoayKTMBHOCTM COCHOBbLIX ApeBocToes HIM
«MpunsTe-CToxoa» CBMAETENBCTBYET O NOMOXUTENBHBIX TEH-
JeHumsx B OMONPOAYKUMOHHBLIXMPOLIECCAaX IECOB, KOTOPbIE
CMOCOOCTBYIOT YNyYLLEHUIO YCIOBUIA OKPYXXaOLLEN cpeabl.
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ECOLOGY ACTIVITY OF SOIL INHIBITING DIAZOTROF BACTERIES

N. Lemanova, S. Veliksar

The use combination of rizosphers bacteries Pseudomonas sp., Agrobacterium sp, Bacillus sp. before planting of vine pieces of stem in soil, their
application together with complex of microelement «Microcomy for foliar treatements has been studied. The products of metabolism bacterial strains in
combination with «Microcom» positive influenced on bio-chemicals proceses of plants, on quality of vine samplings.

BeepeHue

[nutenbHoe BblpalyBaHWe pacTeHUn B YCMOBUAX
MOHOKYMbTYpPbl (BUHOrPaAHWUKK, Cafpbl, STOOHWKM) CBA3aHO
C MCTOLLEHWEM MOYBbI, CHWKEHWEM MMKPOBMONOrMYeCcKomn
aKTUBHOCTM B pu3ocdepe, HaKoNMEHNEM TOKCUYECKUX KOH-
LeHTpaumii Meam v necTuumaoB. Takoe 3arpsisHeHue npu-
BOMT K CYLLECTBEHHOMY HapyLUEHWO PaBHOBECUS B KO-
cucTeMe, OEeCTPyKuMM nouB, CnocobCTBYeT HapacTaHuio
YCMOBUI aKTMBM3aLMK FyMycpaspyLiatoLen M1Kpognopsl
C BO3pacTaHWem Jonm UTOTOKCUYHbIX B1goB. Ocnabesaet
KOHKYPEHLIMSA 1 aHTaroHUCTUYECKas akTUBHOCTb NPUPOAHOTO
BuoueHo3a, nuTaTenbHas LEHHOCTb NPUPOAHbIX CybCTpaToB.
Ha 3arpsi3HeHHbIX MoYBaX CHUXAETCH UHTEHCUBHOCTbL pocTa
pacTeHuin, POTOCUHTETNYECKAS aKTUBHOCTb, Ka4eCTBO Mpo-
AYKUMKW, YCTOWYMBOCTb K Bpeautensm, 6onesHsaM n HU3KUM
Temnepatypam [2]. Bbicokasi CTOMMOCTb 3HEPrUTUYECKUX W
CbIPbEBbIX PECYPCOB A5 NPOWU3BOACTBA MUHEPASbHBIX YA0-
OpeHnii 1 NecTMLMOOB MHALMMPYET NOUCK anbTepHaTUBHBIX
CMCTeM BblpallMBaHMa pacteHui. Bo MHorux ctpaHax o6-
CyX[aeTcs BOMPOC O COKPaLLEeHNN PpacxofoB MUHEpParbHbIX

TYKOB, U3bICKVBAKOTCA MyTU MOOUMU3ALMN NUTATENbHBIX 3e-
MEHTOB, COAepXaLLMXCs B Camoii MoYBe Unu atMocdepe, 3a
CYeT NPUMEHEHNS NpenapaToB Ha OCHOBE LUTAMMOB MUKPO-
OpraHn3MoB, 0BUTAKOLLMX Ha KOPHAX pacTeHun, B pusocde-
pe, B dunnocgepe [1]. MexaHusm ux gencTeus: npogyLu-
pOBaHWE POCTCTUMYMUPYIOLMX U (DYHMMUMAOHLIX BELLECTB,
yNyYLLEHWE NOrNOTUTENbHOM CNOCOBHOCTY KOPHEN, MHAYLW-
pOBaHWe UMMYHUTETa PACTEHUIA, YBENTMYEHNE UX NPOAYKTUB-
HOCTW.

Cpeon wmeTabonutoB no4BOOGUTAIOLMX CanpoduT-
Hblx GakTepuin Azotobacter chroococcum, Pseudomonas
fluorescens, Bacillus subtilis noeHTUULMPOBaHbI MHOrMe
Gronornyeckn-akTBHbIE BeLLecTBa: MOHOocaxapa, nonu-
caxapuabl, NYK, rub6epennuHel, LMTOKUHWHDLI, BUTAMMUHBI,
XUPHbIE U aMMHOKMCNOTLI. Bee Bbilleyka3aHHble BUAabI Npu-
HaZnexar K rpynne AMasoTpodoB — MUKPOOPraHM3MOB, Cro-
COOHBbIX K huKcaLmmy MONeKynsipHOro a3oTa 13 Bo3ayxa. Mpu
00pa3oBaHNM MUKPOOHO-paCTUTENBHBIX accouuaunin YacTb
3Heprun oToCKHTE3a PacTEHNIA HanpaBIseTcs Ha NpeBpa-
LeHMe a3oTa BO3dyxa B JOCTYMHblE AN HEro a3oTUCTble
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CKOe MOoZenupoBaHue TeMMOB CMblBa Moys. B gaHHoM pa-
60Te B Ka4yecTBe TaKoro Metogda npuHsTa mogens RUSLE 2
[10].

Mpu BbISIBNEHUM TEMMOB 3pO3UM METOAOM MaTemaTtu-
YECKOro MOZENMPOBAHWS BO3HWKAET 3afadva OLEeHKU aek-
BaTHOCTM pacyeToB. Hanbonee mpocTbiM cnocobom 3aech
MOXET CNyXWTb OLEHKa MOLYHOCTM MOYB Ha KITHOYEBbLIX
yyacTkax CKIOHa, Kak nokasaTenb CTENeHU UX CMbITOCTU.
[Npu onpegeneHnn 3poanMpPOBaHOCTU NOYB pasHbIMK aBTopa-
Mu [2, 3, 5] 6bIn NpenoXeH psia METOA0B, OCHOBAHHbLIX Ha
MoLLHocTM noyB. OpHaKo YCTAHOBMEHO [2], YTO B YCMOBUSX
pEervioHa 04YeHb CIIOXHON 3aaqen SBMSETCS BbISBIIEHNE MO-
YBEHHbIX 3TANOHOB AN CPaBHWUTENBHOMO aHanu3a CTeneHm
CMbITOCTU.

YunTbiBas BbilleykasaHHOe, B AaHHOW paboTte npeaso-
XEHO, NpU UAEHTUUKALMU CKNOHOBLIX MPOLECCOB, PyKO-
BOZCTBOBATLCS MOAXO4AMM, OCHOBAHHLIMK Ha SHEPreTuke
no4yBoobpasoBaHus, paspaboTtaHHbIMK B.P. Bonobyesbim [1]
¥ aganTupoBaHHbIMK K ycroBuaM pervoHa ®.H. Jluceukum
[6]. OaHHb MeTon nos3BonsieT Gonee TOYHO onpeaensTb
CTeneHb 3POAMPOBAHHOCTM MOYBEHHOTO MOKPOBA U, Kak
cnefcTeme, nydwe auddepeHUmMpoBaTb TeMMbl 3PO3UOH-
HbIX MpoLeccoB. Taknm o0bpa3oM, COMOCTaBMsAs pacyeTHbIE
TeMnbl CMbIBa MOYB Ha KITHOYEBBIX y4aCTKax CKIOHOB, NOMy-
YeHHble B pesynbTate MmogdenunpoBanus no metogy RUSLE 2
1 TeMMbl CMbIBA MOYB, MOMyYEHHbIE 13 aHanm3a UX MOLLHO-
CTM MOXHO [JaTb OLIEHKY afeKBaTHOCTM MOAEnbHbIX UCCre-
[0BaHUI Ha KOHKPETHON TEepPUTOPUN.

B kayectBe oObeKkTa MCCNenoBaHUA BbICTYNAKT CKII0-
HOBbIE MECTHOCTM MONMUIrOHOB «Aroprblk» U «[bickay. OHM
pacrnonoXeHbl B LEHTPaNbHOW W KXKHOM YacTsaX pernoHa co-
OTBETCTBEHHO. V13y4eHne CTeneHn SpOAMPOBAHHOCTM MOYB
MPOBOAMIIOCH HA y4YacTKax C eCTECTBEHHbIM TPaBSHWUCTbIM
MOKPbITUEM.

OCHOBHOIA LIENbIO MCCIIE[0BAHMS aHanM3 BO3MOXHOCTEN
SIBMSIETCA aHanM3 BO3MOXHOCTEN NPUMEHEHUS METOLOB Ma-
TemMaTN4ecKoro MOAENMPOBaHUS MPY U3YYEHWUN 303NN MOYB
M aOeKkBaTHOCTM WX Pe3ynbraToB B YCMOBMSIX CKMOHOBBIX
MECTHOCTE pasfMyHbIX YacTeln permoHa.

Matepuanbl u MeToAbl
Mpn aHanM3e BO3MOXHOCTM MPUMEHEHWUS MOAEenw
RUSLE 2 B ycnosusix neeobepexbs [HecTpa npoBeneH
CpaBHMTeﬂbeIVI aHanma crteneHn 3poanpoBaHHOCTU MNOYB,
MONyYeHHbIN N0 MeToLY MOAENUPOBaHUS 3p03UK Ha HEeOIb-
LUMX yYacTKax C pesynbratamu nomneskbix 0TOOpoB. [ns atoro
ObINK BbIGPaHbl 2 NonuroHa — «Aropnbik» 1 «bicka». Benu-

Tabnvua 1. CMble Ha KTo4Yesbix anemeHmax penbegha (m/2a) [8]

BapuwaHT cpegHerof0Boro yBiaxHeHus
CKIOHbI 3acywnmesiii CpegHe § CunbHo 5 WHTerpanbHas
YBMaXHEHHbIN | YBaXHEHHbIN oLieHKa
> 14° 2 6 42 9
6-12° 0,3 1 5 1.1
3-6° 0,1 08 4 1
0-3° 04 0,3 2 05

YMHa PacYETHOrO TEMMa 3PO3KU MOYB Ha KMIOYEBbIX yyacT-
Kax CKIIOHOB mpefcTaeneHa B Tabn. 1. 3gech cnegyer yuu-
TbIBaTb MHTErpPasibHyH OLEHKY BEMUYMHBI CMbIBA HA CKITOHAX
Pa3HOW KPYTU3HBI.

CyLWHOCTb MHTErpanbHOW OLEHKM 3p03uM NOYB 3aKII0-
YyaeTcs B HMBENMWPOBAHWM PasnUYMiA B OTAENbHbIE oAbl
3PO3VOHHOW CUMbl JOXASA, KOTOpas BBUAY HEYCTOMYMBOCTY
PEXMMOB YBMAXHEHWUS CTEMHOM M NEeCOCTENHOW 30HbI MO-
XXET CUNBbHO BapbMPOBaThb U3 roda B rod. YunTbiBas 310, Npu
pacyeTe CKOPOCTM CMbIBa MOYB MCMOMNb30Banachk He cpeg-
HSS1 BENWYUHA CYMMbl U MHTEHCUBHOCTU OCaKOB, @ MOBTO-
PSIEMOCTb Pa3NUYHbIX BAPUAHTOB YBNAXHEHUS 3@ NEpPUOL C
2002 no 2012 rr. NMpn 3TOM BeNMYMHA 3p03nUM Ha GonbLUEN
nnowaan UCcneayeMblX MonMroHoB OydeT HaxoguTbCs Ha
ypoBHe 1-2 T/ra B rog (puc. 11 2).

O6paTHbIM NPOLIECCOM 3P03UM SBMSETCS COBPEMEHHOE
no4ysoobpasoBaHune. Cpeaun nccnenoBaHuin B 3Ton obnacTu
ANs Hac HanbonbLUUIA MHTEPEC NPeACTaBnsAT paboTbl O.H.
Jlnceukoro [5, 6]. B HUX aBTOp B Ka4eCcTBE CKOPOCTU NOYBOO-
6pas3oBaHns 3 OCTATKOB KyNbTYPHOW pacTuTensHocTh — 0,5
T/ra gnsa YepHo3emMoB TUNNYHbIX 1 0,4 T/ra B rog Anst YepHo-
3eMOB 0ObIKHOBEHHBIX W HOXHbIX, @ U3 OpraHnYeckux ocTar-
KOB TUMYaKOBO-KOBbINbHbLIX accouuaLi npegnaraet 2,4-2,5
T/ra [6]. Mpu 3TOM COBPEMEHHOEe MOKPbITME MONUrOHOB «[bl-
cKa» 1 «Aropnbik» SABMSETCS TPABSHWUCTBIM U NPeACTaBNEHO
311aKkoB0-00060BbIM pa3HOTpaBbeM. Takum 0Opa3om, CKo-
pOCTb NOYBOOOPA30BaHMS Ha paccMaTpMBaeMOn TeppuUTo-
pUM YaCTUYHO HUBEMUPYET NPOSIBIEHNE PO3UM.

Onsa oueHkn haKkTUYecKo CMbITOCTU NOYB HamK BbINo
MPOBEAEHO MOMEBOE UCCIEAOBaHNE MOLLHOCTM UX TyMyCO-
BbIX FOPVU3OHTOB Ha BbILLEYKa3aHHbIX NonmroHax. MoLHocTb
onpegenanack Ha KMoYeBbIX Y4acTKax CKIIOHOB PasnuYHbIX
3KCMo3numin ¢ nomoLLbio Bypa KaunHckoro.

CoBpemeHHasi MOLLHOCTb Obinia conocTaeneHa ¢ npe-
[enbHON MOLLHOCTbIO, paccyuMTaHHoM no metoauke O.H.
Jlnceukoro [4, 5, 6]. B kauecTBe MCXOAHbIX AaHHbLIX Ans pac-
YETOB Mbl MCMOMb30BaM MHPOPMALIMIO O BEMUYMHAX HEOD-
XOOUMbIX 3fIEMEHTOB Knumata [4] u maTtepuansl noneBblX
uccnegosanun 2011 — 2014 rr. MNpu aHanu3e penbega uc-
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Puc. 1. Sposus, m/z2a 8 200, Ha nonuzoHax «bicka» (creea) u «52opnbik» (cripaea)
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nonb3oBanuchb Tomorpaduyeckne KapTbl MECTHOCTM, Mac-
wrabom 1: 50 000. MeToaguka onpegeneHns CTeneHn apoau-
POBaHHOCTY [8] BbIMSAAUT creayoLmmM obpasom:

K3 = AH/Hrnpy, (1)

rae K3 — koathduumeHT apogmnposaHHocTh; AHR — cnoi no-
TEPSHHOW MOYBbI, MM; Hrnpy — NpeaenbHas MOLHOCTb ry-
MYCOBOTO FOPU30HTa, MM.

AHr = Hrinpy — Hreey (2)

rAe Hpg) — COBpEMEHHast MOLLHOCTb MOYBbI, MM.
Onpepnenexvne npegenbHONM MOLLHOCTU TyMYCOBOTO O-
PU30HTa NPOW3BOAMIOCH MO OTAENLHOW MeToamke [6]:

Hrinpy = 10,85ge%0%44€, (3)

roe g — yHKUMS, oTpaxatolast BNusiHUe rpaHynomeTpuye-
CKOro cocTaBa NoYBo0Opa3yHoLLIMX NOPoZ Yepes coaepkaHue
thranyeckoit ruHbl (4Ns CPEAHECYTMHUCTLIX NMOYB g PaBHO
1; Q — roe ronoBble 3HepreTUYeckme 3aTpatbl Ha No4BOOOPa-
30BaHue, Mmpx/(m2 rog).

RD_?E-

Q = 41,868 [Re_m’BT], (4)

roe R — paguaumonHein 6anaHe, Mox/m? (rog); P — rogoBas
CyMMa 0CafikoB, MM.

[na CKNOHOBbLIX 3eMenb BEMWYWMHY TOZOBOW CyMMbI
ocafkoB paccuuteiBanu no metoguke B.E. Codponu, AN.
Croes, B.I. MongosaH [9], aganTMpoBaHHYK HaMK K YCro-
BusM nesobepexbs [HecTpa [7]:

P =P,(1+g(a)), ®)

roe P, — KONM4YeCTBO OCAfKOB Ha nnakope, MM; g(d) — xa-
paKTepUCTMKa KPYTU3HbI CKIOHA; O — YKIOH CKNoHa, rpaay-
Chbl.
+tg—— ana C (Hm 10 (-)
1.34
B@=1 L= ’ (6)

2 ana3 (HuB ()
rae C, 10, 3, B — aKkcno3uumm cknoHa.

ConocraeneHne COBPEMEHHON W NpeaenbHOM MOLLHO-
CTU NOYBbI MO3BOMMIIO HAaM BbISIBUTE KOSDULMEHT ee 3po-
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Puc. 2. Ces3b mexdy peanbHbiM memnom 3po3uu (A), m/2a 8 200
U rony4eHHbIM & pesynbmame modenuposarus no RUSLE 2 (B),
m/ea & 200

Tabnuua 2. Kamezopuu cMbimocmu noye
8 3agucumMocmu om Ko3aghhuyueHma 3poduposaHHOCMU

KoadhdhuLmMEHT 3poanpoBaHHOCTH MoyBbI MO CTENEHU CMbITOCTY
<0 HambliTble
0 HecMmbiTble
0-0,3 CnabocMbliTble
0,3-0,6 CpefHecMbITble
0,6-1 CUnbHOCMbITbIE

OMPOBaHHOCTW. AHanu3 3TOro nokasaTtens Mo rpagaunsm,
MPeACTaBNeHHbIA B Tabn. 2, pelaer BONpoC O TuMe CKo-
HOBOTO MPOLECCa, XapakTEPHOrO A5 TON WM MHON TOYKM
CKIoHa.

Pe3ynbrathl U 06cyxaeHue

Mpobrnema NOYBEHHOrO 3TanoHa npu onpeneneHnn
CTENEeHN 3pOANPOBAHHOCTM MOYB, KaK ObINo yKa3aHo BbILLE,
SIBMSETCA O4HON M3 OCHOBHBIX B 9p03noBeaeHnn. Hanbonee
NEPCNeKTVBHLIM BapWaHTOM €e peLleHus npeacTaBnsercs
KOHLienums npegensHoi mowHocTu noys. OHa npeacTa.-
nset cobol 3aBMCUMOCTb BEMWYMHBI TYMYCOBOTO FOPU30H-
Ta OT IMAPOTEPMUYECKMX YCINOBUA MecTHocTW. [Mpeadenb-
Hasi MOLLHOCTb MOYBEHHOTO MOKPOBA MOMUIOHOB «[bicka» K
«Aropnbik» Bbina BelvKUcneHa no opmynam [3, 4], npu aTom
ncnonb3oBaHMe 3aBucuMocTen [5, 6] nossonuno auddge-
PEHLMPOBaTL 3TOT NokasaTenb B 3aBUCUMOCTM OT KPYTU3HbI
1 3KCMO3NLMK CKITOHA.

Mo OaHHbIM MoneBbiX paboT HamK MpoBedeHa BbIOOpKa
MOLLIHOCTU ryMYCOBOIO FOpK30HTa MOYB UCCIEA0BaHHbIX CKIT0-
HoB. [Npu nogbope mateprarnos pyKOBOACTBOBANMUCE CPEAHNMM
BEMUYMHaMM CyMMbl FOpU3oHTOB A 1 B B pa3pesax, 3anoxeH-
HbIX Ha OCHOBHbIX MOPOrMYECKUX 3ieMeHTax CKIoHOB. Ha
0CHOBe 3T0ro 1Mo dhopmyrnam [1, 2] 6binm BelMUCTIEHD! KO3GDK-
LIMEHTbI 3pOAMPOBAHHOCTU, HA OCHOBE KOTOPLIX OnpedereHa
CTeneHb CMbITOCTW NMOYB Ha NONMroHax «bickay U «Aroprblk»
¥ Temn vx 3po3un. [laHHbIe 0 KoadrLMEHTE 3POAMPOBAHHO-
CTV 1 TEMNAX CMbIBa MOYB MOMWUIOHOB, NMOMYYEHHbIE B PE3Yrb-
TaTe UCcCnefoBaHys, NpeacTaBneHsl B Taon. 2.

CpaBHuBasi BENWUYMHY TEMMOB 3PO3MUM, MOMTYYEHHYIO MO
metogy RUSLE 2 ¢ aHanornyHbimM nokasatenem, BblYMCIeH-
HbIM Ha OCHOBE MOSEBbIX NCCIEA0BaHUMN, YCTAHOBIIEHO, YTO
koapcpmumenT koppensumm r = 0,88 + 0,003. Mpu atom B
73,8% cny4yaeB MoferbHble pacyeTbl COOTBETCTBYIOT [aH-
HbIM MOJIEBbIX UCCNELOBaHW.

Puc. 2, HarnsgHo oTpaxas pesynbsraTbl CTaTUCTUYECKON
00paboTkN AaHHbIX, MOKA3bIBAET, YTO B OOMbLUMHCTBE Cry-
YyaeB pearbHblii TEMNOM 3p03uK (A) NOMYyYEHHLIM B Pe3yrib-
TaTe 0T60pa MOLLHOCTY NOYB 1 pe3ynkTaTel MOAENMPOBaHNS
no RUSLE 2 (B) oyeHb 6nmskn. OgHako Te xe nokasartenu
MO CUSIbHOCMBITEIM MOYBaM Ha KPYTbIX CKMOHAX Mpu Moge-
NMPOBAHUI HECKOJbKO 3aHWKEHbI. OTO MOXET OOBbACHATLCS
NpeablayLLMM UCNONb30BaHMEM M3Y4aeMON TeppuTopun B
CeNbCKOX03ANCTBEHHBIX LiensX. B 4aCcTHOCTU CKMOH H0XHON
3KCNO3nLMmM NonuroHa «Mbicka», NpeacTaBeHHbIN ToYKaMu
14-18 30-40 net Hasapg Mcnonb3oBancs nog BUHOrPagHUKN,
OCTaTKV KOTOPbIX HAXOAATCS Tam U Tenepsb.

Takum 06pa3oM, M3yyYeHne 3po3un Ha TeppUTOpUM fe-
Bobepexbsi [iHecTpa meTogom RUSLE 2 siBnsieTcs Lenecoo-
OpasHbIM, OHAKO NpK 3TOM criegyeT avddepeHUmMpoBaTh
CKIMOHbI MO KPYTU3HE HA OCHOBE NaHALaTHOrO NoaxoAa u
paccmatpuBaTb KpyTble CKMOHbI C YKNoHOM 6onee 14° uH-
ZMBMaYyansHo.

BbiBoabl
AHanuanpyst NpensIoKeHHble MaTepuarnsbl, cregyer oT-
METUTb, YTO U3YYEHNE SPO3UN HA TEPPUTOPUI NTEBOBEPEXBS
[HecTpa meTogom RUSLE 2 sBnsietcs LenecoobpasHbIM.
OHepreTuyeckun noaxon AuddepeHLmaumy  CKMNOHOBbIX
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MPOLIECCOB NpeaCTaBNseTcs NepcnekTMBHbIM, BBUAY TOrO,
YTO MUcnosib3oBaHue ,ElaHHOI7I MEeTOAUKN MO3BONTUT KOMMNIIEeK-
CHO 1ccneaoBaTb CKMOHOBLIE MECTHOCTY U nofnyyaTb 6onee
[OCTOBEpPHbIE pe3ynbraThl O XapakTepe UX NMOYBEHHOrO Mo-
kpoBa. Kpome TOro, BaXKHbIM MOMEHTOM U3Y4EHUSI 3pO3UM B
YCINOBUSX CKITOHOBBIX 3EMESb SBNAeTCs MX anddepeHuma-
LMSi Ha OCHOBE MaHALadTHOrO NOAX0AA C OLIEHKOW KpYThIX
CKIOHOB C YknoHom 6onee 14° nHausmayansHo.

Nutepatypa

1. Bonobyes B.P. BBenenne B aHepreTuky nouBoobpasoBaHus. — M.:
Hayka, 1974 - 128 c.

2. 3acnaeckuii M.H. Oposus nouB u 3emnepenue Ha CKMoHax. —
KuwwuHes: «KapTa MongoseHsickay, 1966. — 494 c.

3. Kanuhwmuenko H.M., 3bikoB W.I.  TNpoTBO3pO3NOHHASA
necomenuopaums. — M.: «Arponpomusgary, 1986 — 279 c.

4. NMuceuknin ®.H., Epruna E.. Passutue nous Kpeimckoro nonyoctposa
a nosgHem ronouexe / ®.H. Nluceukun, E.WN. Epruna // MNoysoseaeHue, 2010,
Ne 6, c. 643 — 657.

5. Nuceukwmin ®.H., Moneycos1.B., Yenenes O.A. Pa3snTue YepHO3EMOB
[nectposcko-TpyTtckoro mexaypeybst B ronouexe / ®.H. Jluceukun, MN.B.
loneycos, O.A. Yenenes // MousoBeneHwne, 2013, Ne 5, ¢c. 540 — 555.

6. NMuceukwnit ®.H. CoBpeMeHHble Npobrembl apo3noHoBeaeHns / ©.H.
Tnceukun, A.A. Ceetnnynbiii, C.I. YepHoi / Mog pea. A.A. CBeTAnYHoro. —
Benropog: KoHctaHTa, 2012. — 456 c.

7. MyHTaH A.H. W3yyenune pacnpefeneHvs BaxHOCTW B royse
N ero BnusiHE Ha 9PO3NOHHbIe pucku lMpugHectpoBbs / A.H . MyHTSH
/I Teoskonornyeckne u Buoakonormyeckne npobnembl CeBepHOro
MpuyepHomopbs: Matepuansl 4 MexayHap. Hayd.-npaktud. KoHd., 9-10
Hosi6. 2012 r. — Tupacnonb: MpuaHecTp. roc. yH-T um. T.I. LLleB4eHko, 2012
- c. 205-207.

8. MyHTsH A.H. OueHka apo3um nesobepexbs [iHectpa / A.H. MyHTsH
/I BecTHUK MoOCKOBCKOrO rocyAapCTBeHHOro 06nacTHOro0 YHWBEpCUTETa.
Cepusi «EcTectBeHHble Haykuy. — 2014. — Ne 2. — C. 73-79.

9. CodpoHn B.E., Mongosan A.W., CtoeB B.I. Arpoakonoruyeckue
acnekTbl CKMoHOBOro 3emnefenus B Mongasuu. lNoa pepakumeii AokTopa
6uonornyeckux Hayk X.I. ToomuHra. — Kuwures «LLtumHuay, 1990. — 195 c.

10. Kenneth G. Renard, Seth Dabney Revised Universal Soil Loss
Equation Version 2(RUSLE 2) // USDA-Agricultural Research Service
Washington, D.C., 2008 — 349 p.

YOK: 631. 459 (282. 247. 314)

NPUMEHEHME METOOOB MMC-AHANN3A MNMPU M3YYEHW CTENEHW OBIIECEHHOCTW
OBPAXHO-BAJTOYHOW CETU HA NMPUMEPE MPUTOPUOIMOIBCKOIO PAMOHA NMPUAOHECTPOBBA

A.H. MyHTAH, E.A. AHUKeeB

'Y PHWW akonorum n npupogHbIx pecypcos, r. benaepel, e-mail: piter504@mail.ru

THE USE METHODS OF GIS-ANALYSIS IN THE STUDY FOREST COVEROF GULLIES AND RAVINES
BY THE EXAMPLE OF GRIGORIOPOL DISTRICT OF TRANSNISTRIA

A. Muntian, E. Anikeev

The method allowing on the basis of geoinformatical analysis to study forest coverof gullies and ravines of low level offers was founded. Perspective of
use the offered method is shown at research the relief of gullies and ravines, especially from possibility of the automated realization of difficult multivariable
analysis and groupment of the got results. A lot of criteria, which was founded to during the study of objects, increases exactness of results.

BeepeHue

MpumeHeHne reouHdopmMaumoHHbix cuctem (FTUC) B
COBPEMEHHBIX UCCNEAOBAHNSAX OKPYXaKLLEN Cpedbl CTaHO-
BATCS HOPMOWN B Hay4YHOM MUpe. OTO HEYOAMUBUTENBHO, ECINn
y4eCTb BECb CMEKTP BO3MOXHOCTEN, KOTOPbIA packpbiBaeT
MC-ananua. MNepeuncnsaTb U HET CMbICNA, OAHAKO criegyeT
BbIAENUTb BOBMOXHOCTb M3YYeHWsi penbeda Ha OCHOBE €ro
umdpoBbix mogenei (LIMP) [1].

OcobbIn noTeHUMan MMeeT COBMECTHOE MpPUMEHEHME
LUMP u paHHbIX OWCTaHUMOHHOrO30HAMPOBAHNUS 3emnu
(033), 4o 0byCnoOBNEHO BO3MOXHOCTLI) B3aUMOLOMNOMHSIE-
MOCTU M B3aMMO3aMeHSIEMOCTI 3TUX BMAOB MHOpMaLum
[2].Tak, HanpumMep, NpK UCNOMb30BaHUM reOUH(OPMAaLMOH-
HbIX JaHHbIX COBMECTHO C KapTorpaduyeckumyn matepua-
nlamy Mo pacnpoCTPaHEHND 3p03nK, CTENEHN 0bneceHHo-
CTW TeppuTOpUK 1 T.4. BO3MOXHO co3daHue 3-D mopenen,
OTpaxaroLmMx 0COBEHHOCTM reorpadyeckoro pasmMeLLeHnst
obbekTa C M3yvyaembIMyi B HEM MPOLECCaMK B TPEXMEPHOM
MPOCTPaHCTBE, YTO NO3BOJISAET NPOBOAUTL Bornee kayecTBeH-
HbIN MX aHanua.

B kayecTBe oObekTa nccneaoBaHus B [aHHOW cTaTbe
BbICTYnaeT [pMropuvononbCKUA panoH, penbed KoToporo
OT/IMYAETCH CPABHUTENMbHO BbICOKOW KOHTPACTHOCTbIO Npwt
HeOOMbLUIOW NNOLWaaN pervoHa. OTo co3gaeT YCrnoBus Ans
pasBUTWS 30ECb Kak NIIOCKOCTHOW, Tak 1 OBPaXHOW 3po3un.B
aTou cBasun LIMP oTkpbIBalOT BO3MOXHOCTM Ans Gonee fe-
TanbHOrO aHanu3a penbeda Ans NOCNenyLWero BbisBne-
HUS NPOBNEMHBIX TEPPUTOPWUIA, HYXKOAKOLMXCA B NPOTMBO3-
PO3VOHHON 3aLuuTe.

Lenbto npegnaraemon paboTel SBASETCA 13yYeHne BO3-
MoxHocTeln [VIC-aHanu3a [puropnononbCKoro pavioHa C

npumeHennem LIMP v[33 anst ganbHenwen ontummaaumumn
MPOTNBO3PO3MOHHOTO 0OYCTPONCTBA TEPPUTOPUN.

Martepuanbl u meToabl

Pabora BbinonHeHa npu nomowwm MC-naketa Arcgis
10.1, nHcTpymeHToM Spatial Analyst. B kayectse matepua-
noB ucnonb3oBanuck AaxHHble O33. Mpu noctpoeHun LIMP
pavioHa npumeHnsinuce Matepuansl USGS/NASA SRTM [3],
a ansa naeHTudukaumm y4acTkoB C APEBECHLIM MOKPbITUEM
npumeHsnucs cHumku LandSat 7 ETM [4].

OueHka HeobxoanMbIX MapameTpoB penbeda pervoHa
BbIMNOMHEHA METOAOM rpYNNMPOBKU. VigeHTudmkaums yyacT-
KOB fleca W CTeneHn ODONeceHHOCTU OBPaXHO-OaNOYHbIX
MPOCTPaHCTB MPOM3BOAUMACh Ha OCHOBE TaKMX METOZOB
MC-aHanu3a, Kak MHTErpanbHas oueHka, knaccudumkaums
U rpynnupoBKa.

Pesynbrathl U 06cyxaeHue

lNpwv oueHke napameTpoB penbeda pPUroprononbCKoro
panoHa Ha OCHOBE [JaHHbIX O BbICOTaX, NMOMYYEHHbIX Npu 06-
pabotke cHumkoB USGS/NASA SRTM 6binoHamm BelaeneHo
4 rpynnbl CKNOHOB: MPENMYLLECTBEHHO AEN0BUanbHOrO Ha-
konnexus (go 3°), NpenMyLLecTBEHHO AentoBUanbHOrO CMbl-
Ba M CyOropusoHTanbHbIX AEHYAAUMOHHBIX MOBEPXHOCTEN
(3-6°), rpaBMTaLMOHHbIE OPEBHEOMNON3HEBLIE U OBPAXHO-
ononsHeBble (6-12°) n nToMOpdHbIE, NPEAonpeaeneHHble
BbIXOZAMU KOPEHHbIX mopoa (Gonee 12°). BbiweykasaH-
HasianddepeHumaumsaHanbonee TUNUYHbIX TEPPUTOPUIA MO
CKMOHaM MECTHOCTV NPUMEHSIETCS B reOMOPOIornyeckom
panoHMpoBaHuW. TeppuTopuansHOE pacnpesneneHne ckro-
HOB MPEACTaBMNEHO PUCYHKOM 1.
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leorpadhuyeckas oueHka puc. 1 (a) nokasbiBaet, 4To
Gonbluas YacTb pervoHa npeacraeneHa yknoHamu go 3°,
Gonee KpyTble CKMOHbl TArOTEKT, B OCHOBHOM, K BbICOKUM
npyvBOLOPa3AenbHbIM YacTaM, NPUYPOYEHHBIMU K APEBHUM
CUIbHO M3pe3aHHbIM yYacTkaM JOMNWHbI HipkHero [HecTpa.
CnepyeT 3ameTWTb, YTO C MOBbLILEHWEM KPYTWU3HbI JONS
CKITOHOBbIX 3€Meflb YMEHbLUaeTcs U Jons Tepputopun c
yknoHamu 6onee 12° coctaensier meHee 3%. lNpu atom Ba-
noBas BenuuMHa AeHyAaLUnoHHbIX ckrnoHoB 6onee 25%, 4to
[lenaeT 3pO3nOHHYI0 06CTaHOBKY pMroprononbCkoro pano-
Ha BeCbMa HanpshkeHHOMN.

lpynnMpoBKa YKMOHOB CKIIOHOBbIX MECTHOCTEN, Kak
ObINO OTMEYEHO BbIWE, MO NaHAWadTHOMY NPUHLMMY MO-
3BOMMNa BbIAENWUTbL Ha OCHOBE puc. 1 (a) ABe rpynnbl 3emenb
— C YKMOoHamu Ao 12° 1 ¢ yknoHamu Bbille 12° kak oBpaxHo-
GanoyHble. PesynbraThl rpynnupoBKM MpeacTaBneHbl pUC.
1 (b). Pesynbrarbl NpoBeAeHHOW TPYNMMPOBKA MO3BOMSAOT
YETKO pasnmyatb OBpaXHO-banoyHyto cetb B npegenax pu-
rOpMOMOIIbCKOrO panoHa, Npy 3TOM Ha kapTe 0603HavatoTcs
Hambonee 3p03nOHHO OnacHble 3emnu, TpebytoLme 0coboro
BHUMaHMs npy 0byCTPOICTBE TEPPUTOPUM. DTN 3EMMNN YXxe
BblHECEHbI B OTAEMbHYK TPYNMy 3eMrienonb30BaHuii Kak
oBpaxHble. OfHaKo crnegyeT yuuTbiBaTh TOT hakT, 4to [NC-
aHanus TeppuTOpuM paroHa 1ccrnegoBaHrs NPOBOAMICS MO
kocmocHumkam 2007 1., uto gaet Gonee cBexyto MHdopma-
LIMK0 O MPOCTPAHCTBEHHOM pa3MeLLeHUM OBPaXXHO-6anouHom
cetn. ObpaboTtka matepuanos npu nomowm 3BM cnocob-
CTBYET YBENUYEHUIO TOYHOCTW aHann3a pe3ynsraTos.

Kpome umndpoBbix Mogeneii penbeda B HacTosiLLee Bpe-
MS1 JOCTaTO4HO LUMPOKO MCMOMb3ytoTca Matepuans! LandSat
7ETM — cnyTHWMKa OWUCTaHUMOHHOMO 30HAMPOBaHUS 3eM-
Ny, OOWH M3 3anyLeHHbIX B paMkax nporpammel Landsat.
Ha puc. 2 (a)npencTtaeneH parMeHT Takoro KOCMOCHUMKa
OXBaTbIBAKLLWIA y4aCTOK [PUroprMononbCKoro paoHa.

Kilometers
4

Mcnonb3ya matepuansl LandSat 7 ETM, mMbl Ha ocHoBe
metogoB 'MC-aHanu3aa, nocpeacteom nakerta Arcgis Spatial
Analyst nonyuunm gaHHble 0 NPOCTPAHCTBEHHOM pasMelle-
HUM NECHBbIX YY4acTKOB Ha TeppuTopun PUroprononsLCKoro
panoHa. Cxema ux pacnpefeneHvsi npeacTaBneHa Ha puc.
2 (b).

BoisineHHble npu nomowym M'MC-aHanmaa yyacTku neca,
KaK B1AHO Ha puc. 2 (b) NpocTpaHCTBEHHO NpMBS3aHbI K Tep-
pUTOPKSIM OBPAroB, MokasaHHbIX Ha pucyHke 1 (b), ogHako
KpOMe TOro OTAENbHblE NECHbIE MacCuBbl NMPUCYTCTBYIOT B
nome [JHecTpa v B BUAe 060COBNEHHbIX YpOoUuLL, Ha ceBepe
1 B LeHTpe [puropnononbCKoro pamoHa.

[anbHenwee conoctaBneHne KapTbl rPYNNMPOBKK YKIO-
HOB U CXEMbI TIECHbIX Y4aCTKOB MO3BOMSET BbISBUTb, Kakve
y4acTKn OBPaxHO-6a104HON CETU MOKPbITHI JIECHBIMW KYIlb-
Typamu, a Kakue HeT. PesynkTaThl 3TOro aHanuaa npeacras-
neHbl Ha puc. 3.

AHanu3 pvc. 3 no3BonseT pasgenuts Tepputopuio pu-
rOpUONONbCKOrO panoHa Mo naHgwadgTHOMY NPUHLMNY Ha
[Be rpynnbl 3eMenb: MI0CKMe Y4acTKu CO CMOKOMHBLIM penbe-
dom u yknoHamu o 12° n oBpaxHo-6anoyHble y4acTkv ¢
yknoHamu Bonee 12°. Kpome Toro, B 06emnx rpynnax npucyT-
CTBYIOT Kak MOKpbITble MEecoM nnowaaun, Tak n 6e3 gpesec-
HOTO MOKPbITUS.

Heobxogumo 0TMETUTb, YTO OTCYTCTBME NECHOTO NOKPbI-
TWS1 CKITOHOB OBPaXHO-6arniouHon ceTn co3naeT 06CcTaHOBKY
BbICOKOW 3PO3MOHHON OMacHOCTW 3TUX TeppuTopuin puro-
PUOMNOMbCKOTO panoHa, TeM cambIM MPOBOLUMPYS AarnbHei-
Lee pa3BuUTME NMHENHON 3p03uK B Npedenax pernoHa. ATot
hakT HeobxoaMMO yuUTbIBATL NpY OanbHENLWEM MIaHUpo-
BaHuM TeppuTopun. PacnpeaeneHve gonw ninowagen puro-
PUOMNOMbCKOrO paroHa Mo cTeneHyn obrneceHHOCTU NokasaHo
B Tabn. 6.

YKnoHbl, rpag

0 35 7 14 21 28

Kilometers

Puc.1.PacnpocmpaHeHue CKmoHo8bix MecmHocmel [pueopuomnonbCcko2o palioHa (cresa) u epynnuposka CKIoHO8 [pueopuononbCcKo2o palioHa
¢ yknoHom do 12° u gbiwe 12° (cripasa)
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Puc. 3. CmeneHb obneceHHocmu ospazos pu2opuononsckoe2o patioHa

B 1abn. 6 nokasaHo, 4To nnoLlaab 6e3neckix OBpaxHo-
©anoyHbIX y4acTKOB B Mpeaenax UccnesyeMoro paroHa cy-
LLLECTBEHHO BbILLE, HEXENN TePPUTOPYST aHaNorMYHbIX 0bne-
CEHHbIX M UMeET CcooTHoLeHue 2512,3 ra k 913,6 ra. Takum
06pa3om, 3T1 AaHHbIe crieqyeT UCMonbL30BaTh NPy NaHUPO-
BaHWK 3eMenb panoHa.

BbiBoabl

AHanuaupysl BbilleyKasaHHble kapTorpaduyeckue ma-
Tepuarnbl N0 pacyeTy 3p03un Ha TeppuTopumn puropmonons-
CKOro panoHa, creayeT 3aMeTUTb, YTO B paMkax paccmartpu-
BAEMON MECTHOCTU 3eMJI CO CPEOHEN U BbICOKON CTENEHBIO
3PO3VOHHOI OMACHOCTY 3aHUMAaIOT HeBObLLYIO AOMI0 OT Bbl-
LueyKasaHHOW agMUHUCTPaTUBHOW eanHuUbl 20 15%. 3aech
OHV COOTBETCTBYIOT CKIIOHAaM OBPaXHO-0ario4How CeTu.

Tabnuua 6. PacripedeneHue donu nnowadeli pueopuononbcko2o palioHa
o cmeneHu obneceHHocmu

CreneHb | Mnockue | [Mnockue OBpaxHo- OBpaxHo-
obneceH-| y4acTku yyacTku  [6anouHble yyacTtku|6anoyHble y4act-
HocTu | 6esnecble |obrneceHHble| obrneceHHble k1 Besnecble
Dons, % 88,3 75 11 3,1
””°f;a“b’ 726294 | 61667 9136 2512,3

[ns onTuMmn3aumum NCnonb3oBaHNs 3TUX 3eMerb Heob-
XOOMMO UCMONb30BaTh BECb KOMMIEKC MEP NMPOTUBO3PO3M-
OHHOro 3emneycTponcTea. Kpome Toro, CKMoHbI C YKIIOHOM
Gonee 12° pomkHbl nognexate obneceHunio. 310 Oyger
cnocobcTBoBaTh MWHUMM3aUUN 3PO3NOHHBIX MNpoLeccoB B
npegenax AaHHbIX TeppuTopuid. Takke AaHHbIA noaxon pe-
LWMT Npobrnemy HegoCTaTOYHOW 0BNEeCeHHOCTU TeppuTopun
panoHa.

OcTanbHon MaccuB 3emMerb palioHa, BBUAY CIOXMBLLE-
rocsl COKOMHOTMO peribeda MECTHOCTU W 3PO3MNOHHO YCTON-
YMBOro NOYBEHHOro MNOKpPoBa 6y,qu OTHOCUTbCA K TEPPUTO-
PU1SIM C HU3KON 9PO3MOHHON ONACHOCThLIO0. [N MUHUMM3aLIMK
CMbIBa Ha 3TON TEpPpUTOPMK DYAET LOCTATOYHO NPABUITBHOTO
nopbopa CenbCKOXO3SANCTBEHHBIX KYNbTYp B CEBOOGOPOTE C
TOYKM 3PEHUS NX MOYBO3ALUUTHON PYHKLMUN.
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COBPEMEHHOE COCTOSAHVE MPOMbICIIOBOM MXTUO®AYHbI KYYYPFAHCKOIO BOOOXPAHUIULLA

BBeepeHue

3a Bpems yHKUMOHMpOBaHUa KyuypraHckoro Bogo-
XpaHunuwa B kavecTtBe Bopoema-oxnagutens Mongas-
ckon N'PIC B HeM npou3oLLna CyLecTBEHHAs NepecTporika
nxtnodpayHbl. Mo gaHHbiM M.®. Apowenko (1964) n M.B.
Bnagumuposa (1973) ko BpemeHn npeobpasoBaHust BOgo-
XpaHunuwia B BOZOEM—OXMNadUTeNb €ro WUXTUOKOMIMEKC
Obin NpeAcTaBneH TyBOAHLIMM BUAAMU Pblb, HACENsBLUMM
KyuypraHckuin numaH, a Takke 3allefwmMm B Hero pbibamu
p. [lHecTp Yepe3 npoToky TypyH4yK, a Takke BuOaMW, Ha-
CENnsIBLUMMM BnaJaloLLylo B BEPXOBbE BOAOXPAHUIULLA He-
6onbLuyto peuky KyuypraH. MxtnodayHa 1964-1970 rr. 6bina
NpefcTaBneHa pasHoobpasHbIM KOMNIEKCOM pbib, B cocTa-
BE KOTOPOro HacuuTtbiBanock 34 Buga u nogsvaa pblb, or-
HocALwmXcs k 9 cemericTBam. 1o BMAoBOMY pazHoobpasuio 1
Konm4ecTBy Hanbonee MHOTOUYMCIEHHBIMU Obinn KapnoBble
1 OKyHeBble pblbbl. OTHOCMTENBHAA YMCIIEHHOCTL NEPBLIX
coctaensna 6onee 50%, BTopbix — 6onee 20%. Okono 7%
obLer YACIEHHOCTY NXTUOGayHbl COCTaBnsANa Nonynsaums
LLYKK.

3 kapnoBbix pbib Hanbonee MHOrOYMCHEHHEIMU Bbinu:
nrnoTBea, KpacHomnepka, BEPX0OBKa, ropyak, yknerka v rycrepa,
T.€. ManoueHHble (COpHbIe) pbIbbl.

NpombicnoBo—LieHHas nxTrodayHa Obina npeacrasne-
Ha 16-t0 BugaMu v nogsmaamu puib, n3 KoTopbix Hambonee
MHOMOYUCIIEHHbIMK BbINK LLyKa, TapaHb, neL, cepebpsHbIn
kapacb, ca3aH u cygak. Mx obLias oTHocuTenbHas YicneH-
HOCTb B COCTaBe MXTMOMayHbl, MO AaHHbIM KOHTPOMbHO—
NPOMbICMOBbIX yroBoB 3a 1964-1970 rr., coctasnsna 31,6%
(Canem O6aau Caen, 2007).

B cnepctere npoeeneHus paboT No MHTPOAYKLMM B BO-
JOXpaHunuLLe pacTuTenbHosaHbIX pbib (6enoro amypa, be-
1Oro M NeCTPOro TONCToNo6MKOB) 06LLas YNCNEHHOCTb BUAOB
pbib B Bogoeme Bo3pocna Ao 42 BuooB. B KOHTponbHO—
MPOMBICIOBbLIX yroBax Obinv 06HapyXeHbI Cenbapb, Kacmnuo-
COMa, MyrofioBka v nonasLlas B BOZOXPAHWIIULLE aTepuHa,
koTopasi, Hanas ans cebs BGnaronpusTHble YCroBwWs, CyLue-
CTBEHHO YBENMYMIIA Y/CAEHHOCTb CBOEN NONyNALMN.

B cnepytowmx nepmogax yHKUMOHMPOBAHWS BOLOXpa-
HUNULLA-OXNaaUTENst MPOU3OLLNO COKpaLleHWe BUAOBOTO
cocTtaBa uxTrodayHsl. /13 ee coctasa Beinanu 9 BuzoB peio,
B TOM Yucne: cenbp, pbibel, enew, Boipesyo, S3b, BEPXOBKa
1 30510TOW Kapach).

B 80-x rogax mpoLnoro ctonetusi akTMBHO NPOBOAU-
nucb paboTbl N0 yBENUYEHWIO pbiBONPOAYKTUBHOCTY BOJO-
XpaHunuiia nyTem ero 3apblbneHns NPOMbICIIOBO-LEHHbIMM
pbibamu (pacTuTenbHOSAHbIE phIObI, YepHbId amyp, Oyda-
no), a gpyrvie (YepHOMOpCKas aTepuHa, COMHEYHbIA OKYHb)
He LeneHanpaBneHHo nonanu B Bogoem. B 2,5 pasa cokpa-
TWUNAach YUCMEHHOCTb MONYNALMK LLYKK, NeLLa, NIMHS, ca3aHa
¥ Opyrmx TyBOAHbIX BUAOB pblb. BMecTe ¢ Tem, 3a cyeT npo-
ZYKUMM akKnMMaTu3npoBaHHbIX BuZoB K 1985 rogy nonynsi-
LMK LieHHBIX BUOOB pbib cocTaBnsnu 56% no 4ncneHHocTu
1 93% no 6ruomacce ot Bcen nxtuodayHsl (Kapnos, Kpenwc,
1988; Kpenuc, 2006).

C Havyana 90-x rofoB MMeno MecTo CHUMXEHNE pbibonpo-
OYKTUMBHOCTM KydypraHckoro BOLOXpaHWNULLA, OCHOBHOW
MPUYMHOM KOTOPOro, HecMoTps Ha nposoaumble Mongas-
ckon PAC pbibomenvopaTuBHbIE MEPONPUSATUS, SBUIICS
VHTEHCWBHBIA NPOMBICEN, pa3feneHne cgepbl OTBETCTBEH-
HOCTU W BNWSIHUA Ha BOgOXpaHuumwe co ctopoHbl MNMMP n
YKpauHbl.

M.B. MycTa

MpnaHeCTPOBCKUI rOCyAaPCTBEHHbIN YHUBepeuTeT uM. T.I. LeB4yeHko

Llenbto Hawmx nccnegoBaHnin SBRSETCS aHanus3 coBpe-
MEHHOTO COCTOSHWS uxTUodayHbl KydypraHckoro Bogoxpa-
HUnuua, BbiABNEHUE NPUYNH U I'IOCJ'IeJ:lCTBVIVI BO3HUKaKOLLNX
HapyLLUEHWUI B UXTUOdayHe 3KOCUCTEMbI 1 onpeaeneHue ny-
Te Hopmanusaumy ee hyHKLMOHANBbHOTO COCTOSIHMS.

MaTtepuansl u metoabl

MaTtepuanom gns uccnegoBaHus NOCNYXUnu NPOBOAK-
Mbl€ Hamn KOHTPOMbHbIE NOBbI HA KydypraHckom Bogoxpa-
Hunuwe B 2014 r., a Takke pesynbTaTbl UXTUOMOMUYECKNX
nccnegosaHuii HAM «BruomonnTopuHry 3a 2007-2013 T
KoHTponbHbIe NMOBbI MPOBOANUNMCH NPOMBICIIOBLIMI OPYAUS-
MK noBa (cetamu ¢ pasmepom siuen 32-100 mm). Beero Obimo
npoBeaeHo 13 NOBOB ¢ anpens no ceHTAbpb. MNMonmano 2120
ak3emnnsapoB pbl6. CobpaHHbI MaTepman no NPOMbICIIOBO—
LEHHbIM BUAaM pbi6 Obin NOgBEPrHYT aHanuay Ans BbisB-
NEeHUs CTPYKTYPbI M B1ONOIMYECKOro COCTOSIHUS MONYNALMA.
Cbop n kamepanbHylo 06paboTky MaTepuana, aHanus u
OLIEHKY NOMyYEHHbIX AaHHbIX MPOBOAMIN MO O6LWENPUHATBIM
B MXTWONOTMN MeToaMKam uccnegosanuii (Tunoeele MeETOAN-
k.., 1974).

Pe3ynbraTbl U nx obcyxaeHne

B HacTosiwee Bpems B KyuyypraHckom BOZOXpaHWnmLLe
obutaet 40 BuaoB pbib (Kpenwuc n gp., 2013). VixTmonormye-
CKWI MaTepman KOHTPonbHbIX 10BoB 2014 1. npeacTaeneH 19
Buaamu pbi6 (B 2007 rogy B KOHTPOIbHbIE NOBLI nonanu 17
Bmaos, B 2008 — 19 suaos, B 2009 — 18 sugos, B 2009 — 16
Bugos, B 2011 — 18 Bugos., B 2012 — 16, 8 2013 — 17), 10 n3
KOTOPbIX SIBMSIOTCS MPOMBICIIOBO-LEHHbIMK BuAaMu (Tabn.
1).

OCHOBHbIMW LIEHHEIMU MPOMbBICIIOBbIMK  BiAAMMU PhbIO
no pesynsratam nposedeHHbIx nosos 2014 r. asnsaTcs
cnepytowme: kapacb 29,2% ot obulero konunyecTsa pbib B
KOHTPONbHbIX foBax, casaH — 2,8 %, nuHb — 2,4 %, TapaHb
— 2%, ToncTonobuk — 1%, new — 0,7%, wyka — 0,7%, 6enbin
amyp — 0,4%, nunexrac — 0,4%, com 06bIkHOBEHHBIN — 0,2%.
He nonanu B ynoBbl COM KaHarnbHbI, YTO CBA3AHO C MecTa-
MW NPOBeAEHUs NOBOB, U CyAaK, YNCIIEHHOCTb KOTOPOro B
BOLOXPaHUIULLEe KpanHe mana.

Mo abComoTHON YMCNEHHOCTM LIEHHbIE NMPOMBICIIOBbIE
BMAbl pbl6 B KOHTPOMbHBIX noeax 2014 r. coctasunm 39,8%
oT 0obLero yucna Beex pbib, YTO HECKOMBKO MeHbLUe, YeM B
2007-2013 rr. (Tabn. 2).

Ha npotsxenun 2007-2014 rr. gonsi nMpOMbICMOBO-
LEEHHbIX pbIO B KOHTPOMbHbLIX ynoBax B KyyypraHckom Bogo-
XpaHWuLLe n3MeHunach cnegyrowmm obpasom (tabn. 2). B
2014 r. npombICnoBas UXTMogayHa XxapakTepumayeTcs caMbim
HWU3KMM NPOLIEHTOM MO CPaBHEHUIO C NPeabIAYLLYMU TOAAMM.
Ha npoTsixeHne YeTbipex NeT B HaLLM KOHTPOSbHbBIE 10BbI HE
nonan coMm KaHarnbHbli. Mo cpaBHeHuto ¢ 2013 . cHuauncs
npoueHT nonynsuuy Benoro amypa, casaHa, coma, Lyku 1
6enoro Tonctonobuka. [Jons octanbHbIX pbib (TapaHb, neLy,
NVHb W Kapacb) yBENWYNIOCh.

MonoXmTenbHbBIM MOMEHTOM SIBMSIETCA MOSIBIIEHVE B
KOHTPOSbHBIX NTOBAX NuseHraca, 3apbloneHHoro paHee 3A0
«Monpasckasa MP3C». [MockonbKy OH siBNsSieTCs AeTputoda-
oM, 3aHUMaeT MyCTYIOLLYI0 HULLY B KydypraHckoMm Bogoxpa-
HUnMLe.

Bbi3bigaem mpegoay ManoyucieHHOCmb cydaka — He
MO/IbKO UEHHO20 MPOMbICII08020 8uda, HO U 3ghghekmus-
Ho20 buonoau4eckozo mMenuopamopa. Heobxodumbi mepo-
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HOe MPU3HaHWe, UMEET MONIbCKOE MPOUCXOXAEHWE (rzedzi¢
unu redzina) u CYMBOMU3WPYET 3BYK, M3OaBaeMbIii Nyrom
MpuW pacnaLlke 3TUX NOYB U COMPUKOCHOBEHMEM C KOPEHHON
nopopoi. Takue nouBbl 06pasytoT OTAENbHLIA MHTPA30Harb-
HbIn nuToMopdHbIN Knacc [11]. Ha Ttepputopun Mongosbi
nogobHble NoYBbl POPMUPYIOTCS HA MOIMPO8bIX 2psdax
[14], Ha OBHaXeHHbIX NMOBEPXHOCTSX M3BECTHAKOB B JOMU-
Hax pek [JHectpa u MpyTa 1 MHOTOYMCNEHHBIX UX MPUTOKOB
[6, 8].

B MonpoBe nouyBbl, 06pa3oBaHHble Ha TBEPALIX N3BECT-
KOBbIX MOPOAaXx, 4OCTATOMHO AETanbHO U3yYeHbl MECTHBIMM
aBTopamu [2, 6, 9, 14 1 gp.]; AaHa ux ctaTucTMYecKas Xxapak-
TEPUCTMKA C UCMONb30BaHNEM MaCCOBbIX AaHHbIX [4].

Llenblo nccnegoBaHuii nocnegHux net Obino BbisBMe-
HUe MOATMNOBLIX O0COBEHHOCTEN 0Opa3oBaHMsi PeHA3VH B
ycrnoBusix 6accenHa pekn PayT, xapakTepHbIx 4ns niecocTe-
nn [HecTpoBcko-lpyTCKOro MeXaypedbs CEBEPHOW 4acTu
MonpoBbl.

OObeKTbl M MeTOAbI ccnefoBaHUi

leonoruyeckoe CTpoeHWe ceBepHoW yacT Mongosbl
NPEeaCTaBneHo, B OCHOBHOM, OTNoxeHusiMu Capmatckoro
MOpSl, MPEUMYLLECTBEHHO [MMHUCTBIMU, CYTAIMHUCTBIMUA 1
MerKonec4aHbIM1M Nopogamu, MouTh MOBCEMECTHO MOACTU-
nalLwmmMmncs nsBecTHsikamu. CapMaTtckue IMiHbl U aneBpuThl
craratoT BOAOPA3AesbHbIE MACCHBbI, @ YETBEPTUYHbIE NECCOo-
BUAHBIE CYTTIMHKN — HIDKHME YacTy CKIOHOB M TEppach! pex.

C ceBepo-3anafa B NeCOCTENHYI0 YacTb MPOHUKAET TON-
TpoBast rpsiga — LeMb XONMOB TOPTOHCKMX 3aKapCTOBaHHbIX
n3BecTHskoB [10], npeacTaBnsatoLwyx coborn ocTaTky Kkopar-
NOBbIX pUOB, KOTOPbIE CPOPMMPOBANY 30ECH KMBOMUCHbBIE
hopmbl penbeda. TonTpoBas rpsaa NPoCTMpaeTces ¢ 3anaja
YKpauHbl no fonuHe peku MNpyT B 10ro-BOCTOMHOM Hanpasne-
HUW 0O yCTbs NpuToKa KameHka.

Penbed necoctenHom TeppuTopuM —  XONMMCTO-
yBanucThbI, abCconoTHbIE BLICOTbI Ha OTAEMbHBIX XOrMax
npesbiwatot 300 M. BocTouHas yacTb NIecoCcTeny BXOAUT He-
nocpeacTBeHHo B 6acceliH [IHecTpa, 3anagHas — B 6accenH
MpyTa, cpenHss (banykas cmenb) — cocTaBnseT BogocOop-
Hbli BaccenH PayTa, ocHOBHOIO npuToka [JHecTpa.

B bacceiite PayTa, KpynHemnwero nputoka JHecTpa, 13-
BECTKOBbIE NMOPOAbI BbIXOAAT HA MOBEPXHOCTb Y OCHOBaHUM
CKIMOHOB B AonuHax nputokoB KanHap, Kybonta n KameHka.
Cam PayT Ha Heckonbkux y4acTkax CBOew NonMbl npope3aeT
M3BECTHSKOBbIE MacCuBbl 0OHaxas MOLLHbIE OCaf0YHbIE OT-
noxeHwusi. HarnsgHbIM TOMY NPUMEPOM CIYXXMT y4acTok Pay-
Ta o1 ropoga Opxeit fo BnageHus B [IHeCTp, rae peka npo-
Tekaet B rnybokon gonuHe (Opxelickoe yuienbe), obHaxas
pudbl 1 ckanbl (ckana «Mblena» y cena Martpa u gp.).

Opyrum mpumepoM cryaT W3BECTHAKOBble Gnoku y
MOAHOXWI CKIIOHOB B JONMUHE pekn KaiiHap, rge BO MHOMMX
MecTax Ha 3eMHY0 NMOBEPXHOCTb BbIXOAAT MOLLHbIE MOTOKM
noA3eMHbIX BOA (TMAPONOrMyYecknii NaMsTHUK Npupogbl «Mc-
moyHuku cena Komosay, pogHukn y cena V3soape 1 gp.)
(puc. 1).

OBHaxeHHble N3BECTKOBbIE MOPOAbI AOBOMBHO Pasnny-
Hbl MO CBOEW CTPYKTYpE, COCTaBy, CTENEHUN BbIBETPEHHOCTY 1
ap. B 6onbluMHCTBE CBOEM 3T MOpOAbl NPELACTABMSOT CO-
Oov otnoxeHuss Capmartckoro Mopsi, COCTosLLME, B OCHOB-
HOM, N3 PaKOBMH MOJTIOCKOB (B OTNMYMeE OT ToNTp, KOTOpbIe,
KaK W3BECTHO, MPEACTaBnsoT cobow bapbepHbIn prud apes-
Hero mops) [5].

B 3aBMCMMOCTU OT M3MEHUMBOCTU M3BECTKOBBIX NOPOA,
€03Jal0TCA pasfuyHble YCnoBus hOpMUPOBaHUS AEepPHOBO-
KapboHaTHbIX NOYB, UM PeHO3UH, MO HOBOW KnaccudukaLmm
noys Mongossbl [11].

B kauecTBe 0bbekTa nccnefoBaHuii MOCYXMN pasHo-
BUOHOCTY €CTECTBEHHbIX PEHA3WH, aHanoru KoTopbix Hambo-
nee 4acTo BCTPeYatoTCs B KOMMOHEHTHOM COCTaBe MOYBEH-
HOTO MOKPOBA «YCIOBHO-MECHLIX» 3eMerb, PaCNONOXEHHbIX
Ha CKMOHaX peyYHbIX OOMUH CEBEPHOM NeCOCTENnHOW 30HbI
MonpoBbl.

WccnepnoBaHus BbIMOMHEHBI HA OCHOBaHUM 0600LLEHMS
MHGOpPMaLWK MO Pa3NUYHbIM UCTOYHKMKaM (NUTEPaTypHbIM,
oHO0BEIM MaTepuanam), a TaKkke nyTeM npoBedeHUs no-
neBbIX 1 NabopaTopHbIX NCCNESOBAHNN.

3aknagka paspe3oB, UX NpuBs3Ka, MOPOIorMieckoe
1 MopchOMETPUYECKOe onucaHve, oTbop 0bpasuoB Ansa na-
GopaTopHbIX MCCMES0BaHNN, a Takke onpeaeneHne nokasa-
Tenen rUanKo-XMMMYeCKUX CBOMCTB OCYLLECTBASIUCE C UC-
MONb30BaHNEM YTBEPXKAEHHbIX OOLLENPUHATBIX METOAOB.

Pesynktatbl U ux obeyxaeHue

MouBeHHbIM MOKPOB flecocTenn cesepHoi MonaoBebl
MPEACTaBMneH CepbiMU MOYBaMK, 3aHMMAIOWMMU BEPXHUE
YacTW BOAOPa3ferbHbIX MAaCcCBOB U YepHO3EMamu, cpeam
KOTOPbIX MENKUMMU NSTHaMW pacnpoCTpaHEHbI MMapoMopd-
Hbl€ U ranoMOpPHbIE NOYBbI.

Ha BbIBETpEHHbIX M3BECTKOBLIX MOpoAax chopmmpoBar-
€51 0CODbIN TUN NIMTOMOPHBIX MOYB — AEPHOBO-KAapOOHaTHEIE
UMW peHA3UHbl. 3aHWMaemasi UMW Mnowadb COCTaBnseT
14656 ra, nnn 0,43% Tepputopum cTpaHsbl [1].

BepxHuin cnoii, chopMMpOBaBLLMIACA Ha MOBEPXHOCTM
KapbOHaTHbIX MOPOZ, COCTaBNAET COBOM CMOXHbIN KOMMIEKC
MPOAYKTOB MX BbIBETPUBAHWUS Pa3nUYHOro reHesuca. lomu-
MO 3I0BWSI U3BECTHSKOB 34eCb 0Opa3oBanch AentoBmarb-
Hble HaHOChl B MPOLECCE NepeMELLEHNS PyXTisiKa NOTOKaMu
BOZbl, @ TaKKe HaHOChI, NPUHECEHHbIE BETPOM. B nTore mo-
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