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B crarbe npHuBeiCHBI PE3yJIbTAThl MHOTOJIETHUX ONBITOB, MO3BOJISIOUIMX ONPECIUTh MUT'PALIMIO U OalaHC JIEMEHTOB
MHUTaHUA B 36MJICACIINH B CHCTEME «aTMOC(EpHBIC 0Ca/IKH — [I04BA — YA0OpEHUE — pacTeHUe». M3ydeHo nocTyIeHne Kaus
¢ arMoc(epHBIMU OCaJKaMH Ha ITOBEPXHOCTH IOYBHI, IOTEPH €0 NP BHIMBIBAHMH N3 MaXOTHBIX JEPHOBO-NOA30JINCTHIX
MOYB Pa3HOTO I'PaHyJIOMETPHUYCCKOTO cocTaBa (u3 ciost 1,0-1,5 M) B mporecce ATUTEIBHOTO CEIbCKOXO03SIICTBEHHOTO HC-
nonbs3oBaHus (1981-2012 rr.): mo ce3oHam roxa u necsatmietusm (1981-1990, 1991-2000 u 2001-2010 rr.) B pa3audHbIe IO
CTEICHH YBIIaKHEHUS TOJIbL.

Kniouesvie ciosa: armocepHbIe 0CAKH, IN3UMETPHUECKHE UCCIIEOBAHUS, IEPHOBO-II0/130JHCTHIE TIOYBbI, KOHLIEHTpA-
(WSl KaJINsl B TIOYBEHHOM PacTBOPE, IIOTEPH KaJIusl IPH BHIMBIBAHUH.

H. V. PIRAHOUSKAYA

POTASSIUM UPTAKE WITH PRECIPITATION, CONCENTRATION IN SOIL SOLUTIONS
AND MIGRATION FROM ARABLE SOD-PODZOLIC SOILS OF BELARUS
(ON THE DATA OF LYSIMETRIC RESEARCHES IN 1981-2012)

The Institute for Soil Science and Agrochemistry, Minsk, Belarus, Minsk, Belarus, e-mail: brissa_pir @mail.ru

The article deals with the results of long term experiments determining migration and balance of nutrition elements in
the system: precipitation-soil-fertilizer-plant. Studied is potassium uptake with precipitation on soil surface, its losses when it
is leached from sod-podzolic soils of different granulometric composition (from soil layer 1,0—1,5 m) during long agricultural
use (1981-2012): different seasons of the year and decades (1981-1990, 1991-2000 and 2001-2010), and years with different
degree of soil moisturization.
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B Hacrosiiee BpeMsi U3ydYCHHE MOCTYILICHHUS DJIEMEHTOB MUTAHUS ¢ aTMOC(EPHBIMHU OCaKAMM
U OIpECIICHHE JOJIH MX HEMPOW3BOAUTEIHHBIX MOTEPh B OKPYKAIOMIYIO Cpemy, B TOM HYHCIIe M Ka-
TIWsI, BHECEHHBIX B TIOYBY C YAOOPCHUSMHU, SIBIISICTCS TEPCIICKTUBHBIM HAIIPABICHUEM HCCIICIOBAHUH.
Murpanusi moTepp Kajus 3aBHCHUT OT IIeNIOro psfa (aKTOPOB: MOYBEHHBIX (TPaHYJIOMETPUUYECKOTO
¥ MUHEPaJOTHYECKOT0 COCTaBa IMOYB), KIMMATHYECKUX (KOJUYEeCTBA aTMOC(HEPHBIX OCAJIKOB, TEMIIC-
paTyphsl BO311yXa), BO3ACIBIBAEMON KYJIBTYPhI, KOJIHMYECTBA BHECEHHBIX OPraHUYECKUX U MUHEPAIBHBIX
ynoopenuit u 1.4. [1-3]. Katuon K" sBisieTcst oqHUM M3 OCHOBHBIX KaTHOHOB IEJIOYHBIX U IICIIOYHO-
3eMENIbHBIX METAJIOB, MPEACTABICHHBIX B aTMOC(EPHBIX OCaaKaX, TMOYBEHHBIX pacTBopax. Kammit
OTHOCHTCSI M K CHJIBHBIM DJICKTPOJIUTAM, KOTOPBIE MOTYT HAaXOIWUTHCS B TIOYBEHHBIX PACTBOPAX B W3-
OBITOYHBIX KOJIWYECTBAX, M JOCTYMHOCTh €T0 ISl PACTEHHI MOXET OBITh BBICOKOH [4]. MI3BecTHO Tak-
JKe, YTO KaJIHH MPOYHO 3aKPEIUISETCS B KPUCTAINIMUSCKUX PEHISTKAX MITMHUCTBIX MUHEPAJIOB 0iaro-
Japsi HU3KOM SHEPruu rujpaTalii U COOTBETCTBUIO Beln4ynHbl paauyca noHa K' (0,133 um) paszmepy
TeKCArOHAIBHBIX MyCTOT TETPAdAPUUCCKUX CETOK TJIMHUCTHIX MUHEPAJIOB. B CBSI3M C ATUM Ha MOYBaX
pa3HOro rPaHyIOMETPUUECKOTO COCTaBa, MPEUMYIIECTBEHHO Ha MTOYBAX JIETKOTO TPAHYJIOMETPUISCKO-
ro COCTaBa C HU3KHM COIEp)KaHUEM (PH3UUCCKON TIWHBI M WIUCTHIX YAaCTHIl, HU3KUM COICpKaHUEM
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OpPraHMYeCKOTO BEIIECTBA, MOTEPU KM 3a TIPE/IEITbl TOYBEHHOTO MPOQHIISI MOTYT MEHSATHCS B IITUPO-
KUX mpefenax [5, 6].

[Ipu pewmieHnu psara NPaKTHUECKUX M SKOJOTHUECKUX MPOOIeM IpU BO3ACIBIBAHUHN CEIIbCKOX0351H-
CTBEHHBIX KYJIBTYp B MHTEHCHBHBIX TEXHOJIOTHIX BA)KHOE 3HAUEHUE NMEIOT MHOTOJICTHHE JTU3UMETPH-
YecKHe UCCIIeIOBAHNUS, TTO3BOJISIIOIINE OMPEACITUTh MUTPAIIUIO U OallaHC IEMEHTOB ITUTAHUS B 3eMJIC-
JeIIUU B CUCTEME «aTMOC(EpHBIE 0CaJIKH — I0YBa — YA0OpeHHe — pacTeHue» [3].

B nacrostie#t crarbe 00001eHb! pe3ynbsraThl MHOTONeTHHX (1981-2012 TT.) HiccnenoBaHuii 1Mo 1mo-
CTYIUICHUIO Kallus C aTMOCQEpPHBIMU OCaJKaMH, MH(UIBTpAIIMK OCaJKOB, KOHIICHTPAIHIM Kallus
B TIOYBEHHBIX PACTBOpaXxX M MOTEPSIM €ro MPH BEIMBIBAHUU yepes cioit 1,0—1,5 M U3 maxoTHBIX 1epHOBO-
MOJ30JIMCTHIX 10YB PecrryOnuku bemapych, KOTOpBIMU 3aMOTHEHBI JTU3UMETPHI HA JIM3UMETPHUECKON
craniuu PYIl « MHCTUTYT OYBOBECHUS U arpOXUMHUN» (T. MHUHCK).

Lenp uccnenoBaHWi — M3yYHMTh MOCTYIUIGHWE KalHsi ¢ aTMOC(HEPHBIMH OCaJIKaMH, TIOTEPU €ro
MIPU BBIMBIBAHWH U3 TTAXOTHBIX JIEPHOBO-TIOI30JIUCTHIX ITOYB PA3HOTO TPaHyJIOMETPHYECKOTO COCTaBa
B TIpoIIecCe JUIMTEIHHOTO CETBCKOXO3SIUCTBEHHOTO Hcmonb3oBanus (1981-2012 rr.), mo ce3oHam roma
u pecatuietusm (1981-1990, 1991-2000, 2001-2010 rr.), B pa3;audHbIe IO CTEIICHH yBIa>KHEHHS TOABI.

Martepuajabl 1 MeTOABI HccaeT0BaHUA. V3yueHNe KOMMYEeCTBEHHBIX MMOKA3aTeNeil MOCTYTUICHHU S
KaJus ¢ aTMoc(epHbBIMU OcaJIKaMi U €0 HHTEHCHBHOCTH MHUTPAIMK M3 AXOTHBIX 1MOoYB PecmyOnuku
Benapych Hauatel ¢ 1980 r. mociie coopy KeHHsI TU3UMETPUYECKO cTaHUH (T. MuHCK). MccnenoBanust
MPOBO/VUIM B HACBIIMHBIX, IUIMHAPUYECKOW (POPMBI IKEIe300€TOHHBIX JIM3UMETPaX, 3aJI0KEHHBIX
B JIBYX- U UYETBIPEXKpPATHON MOBTOPHOCTH. BHyTpeHHMI auameTp nu3umeTrpoB — 2,0 M, TUIOMAAb —
3,14 M?, rmyOuHa pa3merieHus Tu3uMeTpoB — 1,0 u 1,5 M (o 24 nu3umeTpa Ha KaKA0# TIyOnHe).

JInznMeTpudecKue NCCIeA0BaHNS TPOBOIMIIN Ha JEPHOBO-TIO30JUCTHIX IMOYBAaX Pa3HOTO TPaHYIIO-
METPUYECKOTO COCTaBA:

1) 1epHOBO-TIOI30TUCTON JETKOCYTITMHUCTON, Pa3BUBAIOIICHCS HA MOII[HOM JISCCOBHUJIHOM CYTJIMH-
ke (mm3. 1, 2);

2) IepHOBO-IIOJI30JIUCTOIN CYTJIMHUCTOM, pa3BUBAIOIIEHCS Ha JIETKOM JIECCOBUIHOM CYIJIMHKE (BBI-
COKOOKYJIBTYpPEHHOH), (7113. 33, 34);

3) mouBoOOpa3yromel mopoe (ISCCOBUIHBIN CYTINHOK ¢ TAyOonHBI 1,5-3,0 M), (mm3. 11, 12);

4) mepHOBO-TIOA30JUCTON CYTIMHUCTON, pa3BUBAIOIICICS HA JIECCOBUIHOM CYTJIIMHKE, MOACTHUIIA-
eMoM ¢ rryOuHsI 0,75 M MOPEHHBIM CYTIIMHKOM (U3, 3, 4);

5) IepHOBO-TAJIEBO-TIOA30TUCTON CYTITMHUCTOHN, Pa3BUBAOIICHCS HA JIECCOBUIHOM CYTIHUHKE, TIOM-
CTHJIaEMOM ¢ TIyOuHBI 0,5 M PBIXJIBIM MTECKOM (JIU3. 5, 6);

6) IepHOBO-MOA30IMCTON CyleCHaHOM, pa3BUBAIOIICHCS Ha CYyTIeCH CBSI3HOM, MOJICTHIIAEMOH C TiTy-
oune! 0,45 M TIPOCIIOIKOH TTecKa Ha KOHTAKTe, a ¢ TTyonHs! 0,7 M MOPEHHBIM CYTJIMHKOM (JTu3. 7, 8);

7) 1epHOBO-IIO/I30IUCTOMN CYIIECUAHOM, Pa3BUBAIOILCHCS HA CYTIECH PBIXJION, CMEHSIEMOU C IIyOHHbBI
0,3 M CBSI3HBIM TIECKOM, a ¢ TIyOuHbI 0,5 M phIXJIBIM nieckoM (Jiu3. 9, 10);

8) IepHOBO-TIOA30JIMCTON TECUaHOM, Pa3BUBAIOIICHCS HAa CBS3HOM IIeCKE, CMEHSIEMOM C TITYOHHBI
0,25 M pBIXJIBIM TIeCKOM (JTu3. 13-16).

st comocTaBUMOCTH 3KCIIEPUMEHTAJIBHBIX JAHHBIX Ha JIEPHOBO-TIOI30JIUCTBIX MOYBAX PAa3HOIO
TPaHyJIOMETPHIECKOTO COCTaBa MCCIEMOBAHUS (JTU3MMETPHUUECKUil onbIT No 1) MpoBOAMIN HA OIHOM
YPOBHE MUHEPATIBLHOTO MUTAHUSI B CEBOOOOPOTAX CO CIEAYIOUIMM YepEIOBAHUEM KYJIIBTY:

1-1i cesoobopom (1981-1985 rr.): kapTodensb (1981 1.) — sumens (1982 1.) — onHONETHHE TPABHI (KIe-
Bep + mrorwH) (1983 1) — stamensb (1984 1.) — o3mMast poXKb Ha 3eleHyIo Maccy (Ha 3/m) (1985 1.);

2-1 cegoobopom (1986—1990 rr.): KOpMOBBEIE KOpHEILTOAHI (1986 T.) — OBec + penbka MacIu4YHAs Ha
3/m (1987 r.) — kapTodens (1988 r.) — ssumens (1989 r.) — kaprodens (1990 r.);

3-ut cesoobopom (1991-1995 r1.): stumens (1991 1.) — menmrorko-oBcsiHast cMech Ha 3/M (1992 1) — ca-
xapHas cBekiia (1993 r.) — ssamens (1994 r.) — oec (1995 r.);

4-11 cesoobopom (1996-2000 rr.): kykypy3a (1996 r.) — sumens (1997 1.) — medIOMKO-OBCsIHAS CMECh
(1998 r.) — o3umas poxs (1999 1.) — oBec (2000 1.);

5-1i cesoobopom (2001-2005 rr.): Topoxo-oBcsiHas cmeck (2001 r.) — rpeunxa (2002 r.) — kapTodensb
(2003 r.) — mpoco (2004 1.) — oBec + MpOMEKyTOUHAsI KyJIbTypa — ropunia 6enas (2005 r.);

6-it cesoobopom (20062010 rr.): momnuH (2006 1.) — rpeunxa (2007 1.) — kapTodens (2008 1.) — mpo-
c0 (2009 r.) — oBec + MpoOMEKYTOUHAS KyJbTypa — ropuuniia oenas (2010 r.);
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7-11 cegoobopom (2011-2015 rr.): mronun (2011 1) — kykypy3a (2012 r.) — kapTodens (2013 r.) — s19-
MeHb (2014 1.) — romo3epusIit oBec (2015 1.).

Cpennerogosas mo3a (3a 1980-2012 rT.) opraHm4ecKuX 1 MHUHEPAIBHBIX yIOOPEHWI Ha IEePHOBO-
MO/30JIMCTHIX MMOYBAX PA3HOTO IPaHYJIOMETPUIECKOr0 COCTaBa COCTaBmia 12 T/ra OpraHnvYecKux yo-
Opennii u NP, K, ..

B kauecTBe MHHEpaJIBbHBIX YAOOPEHUN MO KYJIBTYPbl CEBOOOOPOTOB BHOCHIIM CTaHJAPTHBIC YAO-
OpeHUs: a30THBIE — MOUEBUHY; PochopHbIe — aMMOHU3UPOBAaHHBIN cynepdocdar, uiu ammodoc; kKa-
JIMAHBIE — TPAHYJIUPOBAHHBIN XJIOPUCTHIA KaIui.

OnHOBpEeMEHHO Ha JM3UMETpHUecKor craHimu (. MmuHCK) ¢ 1980 T. ycTaHOBIEHBI OCaIKOMEPHI
TpetbsikoBa (2 WIT.) ISl yUeTa OCaJKOB M ONPENeNICHUs MOCTYIIJICHUS] ¢ HUMHU Pa3JIMYHbIX XUMHUYECKUX
QJIEMEHTOB. B MU3MMETpUYECKHX OMbITaX ONpeeIsuId yueT HHQUIBTpaui aTMOC(QEPHBIX 0CaIKOB, KOH-
HEHTPALMH ¥ HFOHHBIN COCTAB IIOYBEHHBIX PACTBOPOB U OCAJIKOB, & TAK)KE IIOTEPHU AIIEMEHTOB MUTAHUS TIPH
BBIMBIBAHUH U3 TI0YB TI0]] PA3TMYHBIMH CEITLCKOXO3IHCTBEHHBIMH KYJIBTYpaMy, B TOM YHCIIE U KaJIHSL.

MeTojibl uccaea0BaHUM — TU3UMETPUUYECKUN, XUMUYECKUN U aHATTUTUYECKUH.

3akimagKy JTU3UMETPUUYCCKIX OMBITOB, YXOJI 32 PACTCHUSMH, YUET aTMOC(HEPHBIX 0CaJIKOB, HHPHIIb-
TPaTOB JIM3UMETPHUECKUX BOJI, aHAIHM3 OCAJKOB U TIOYBEHHBIX PACTBOPOB MPOBOAMIN B COOTBETCTBHH
C OOLICTTPUHATHIMA METOJMKAMHU TI0 MMPOBEACHUIO JIM3UMETPHUECKUX UccaenoBanuil [7-9]. Hazanus
MOYB IPUBEACHBI COTIacHO Kiaccuuranuu nous B Pecriyonuke benapycs [10]. PesynsraTsl nccneno-
BaHMI 00pabaThIBany cTaTucTHIecKH 110 b. A. JlociexoBy ¢ MCTIOIB30BaHUEM COOTBETCTBYIOIINX MTPO-
rpaMM THCTIEpCHOHHOTO aHann3a Ha [I9BM [11].

Pe3yabTaThl 1 HX 00cy:KaeHue. Pe3ynbraTsl HaOMIOCHHI 32 aTMOC(EPHBIMU OCaJIKaMHU Ha JIN3HU-
MeTpHYecKoi ctaniuu (. MuHck) 3a nepuos 1981-2012 rr. moka3sIBaroT, 4TO TOJBKO B 5 rogax (15,6 %)
u3 32 KOIMYECTBO OCAJKOB MPEBBILIANO CpeIHEMHOroNeTHee 3HaueHue (696 MM — cpennee 3a 1961—
1990 rr.), B ToM umcie: B 1981 1. — 702,2 mm, 1998 1. — 767,5, 2004 . — 713,5, 2008 . — 819,1 m 2009 1. —
828,1 MM. OcoOeHHO HEOMArompUITHBIME 3aCYIIJIUBBIMHU YCIOBUSIMH aTMOC(HEPHOTO YBIAXKHEHUS KaK
B [IEPHO]T BETeTAI[UN PACTEHUH (aIlpesb—CeHTIOPH), TAK U B LIEJIOM 3a TOJ C KOJIMYECTBOM OCAJIKOB Me-
Hee 500 MM B roj Ob1n 1983, 1984, 1986, 1992, 1995, 1999, 2002 rr. 'uapoTepmudeckuit KO3 PUITHSHT
(I'TK) 3a 5-9 mecsupl B ronsl ucciegoBanuit uamensics ot 0,62 (1999 r.) mo 1,84 (2009 r.). Ha momio
saasicnvlx 20006 (I'TK Beime 1,6) npumnock 25,0 % net (8 net u3 32 net HaOIIOACHUN); onmumaib-
noix (I'TK 1,3-1,6) — 28,1 %; crabozacyuinuswvix (I'TK 1,3-1,0) — 28,1 %; sacywausvix (I'TK 1,0-0,7) —
12,5 % u ouens 3acyunuseix (I'TK 0,7-0,4) — 6,3 % net. 'maporepmudeckuit KodhGUIHEHT B CpeaHEM
3a 1981-1990 rr. coctaBmi 1,41, 1991-2000 rt. — 1,18 u 2001-2012 rr. — 1,42. Ha moinro cmabo3acymin-
BBIX, 3aCyIIUTUBBIX W OYEHb 3aCyIUINBBIX JIET IpuXoamiocsk 46,9 % rona.

Konuenrpauuu K,O u ero nocrymnienue ¢ aTMOCEpHbIMU OCaJIKaMH 3HAYMTEIBHO Pa3auvajoch
0 MecsIIiaM ¥ TOIaM MCCIIeAOBaHuH (Taor. 1).

CpennerofoBas koHIeHTpamuss K B arMocdepHBIX ocagkax Ha JIM3UMETPHUYECKOW CTaHIIHH
(r. Munck) B cpexnem 3a 1981-2012 rr. cocraBuna 1,61 mr/n (mpu mMuHMManbHOM 3HaueHun — 0,37
(2007 r.) u makcumasbaoM — 7,28 (1997 1.) mr/m), 3a 1981-1990 rr. — 1,61, 1991-2000 rr. — 2,38 u 2001—
2010 rr. — 0,90 mr/n. CpeaneromoBoe (3a 32 rozna) MOCTYIUICHUE Kajusl ¢ aTMOC(EPHBIMH OCaJKaMH
coctaBuio 9,4 Kr/ra, c MUHUMAaJIBHBIM NOCTyIUIEHUEM B pa3mepe 2,0 kr/ra (2009 r.) 1 MaKCUMaJIbHBIM —
42,1 xr/ra (1998 r.) (c™m. Tabm. 1).

ITo cpeqaum marHbIM 3a 1981-2012 rT. B T. MUHCKE MAKCHMYMBI TIO COACPKAHHIO KaJIUs B aTMOC-
(bepHbIX ocajkax HaOMoanuch B oceHHui (1,77 mr/n) u Becennuii (1,74 mr/n), nanee netuui (1,57 mr/m)
u 3umHui (1,36 mr/m) nepuoasl. Hanbomnpime KOHIEHTpAMK Kalusl B OCaJKaxX BO BCE CE30HBI Iojia
otMmeuanuch B 1991-2000 rr. (cpenHsisi KOHIEHTpAIMs Kaidus coctaBuia 2,38 mr/m). Uro kacaeTcs mo-
CTYIUJICHHS Kalldsi ¢ aTMOC(EPHBIMU OCaJIKaMU 33 JTM3UMETPUYECKUN TOM, TO B CPEIHEM TOCTYIIUIIO
9,5 xr/ra K 0, 3a 19811990 rr. — 9,2, 1991-2000 rr. — 13,6 u 3a 2001-2010 rr. — 5,9 kr/ra. [Ipu 5TOM
MaKCHMaJIbHBIE TIOCTYTUICHHS KaJIMs BO BCE TICPUOIBI OTMEYAINCH B JICTHHE MECATIIBI (Ta0M. 2).

YCTaHOBIIEHO, YTO CPEIHEr00BOE KOTMYECTBO MOCTYIUICHUS Kallusl ¢ aTMOC(EpHBIMU OCaTKaMHU
ObLT0 OoJiee BBICOKMM B ClIa003aCyNIUTUBBIE TI0 CTENEHHU yBiaxHeHus roisl (12,0 kr/ra), najgee B Onus-
KM€ K CPEIHEMHOTOJIETHUM (OnTHMaJbHbIE) — 9,8 Kr/ra (Tadm. 3).
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Tabnuma

1.

Hocrynienne kaaus ¢ armocgepubiMu ocagkamu, 1981-2002 rr.

Kost-so Conepxanne K O B armocdepHbIx ocajikax, Mr/i IMocrymnnenue
Ton 0CaIKOB, Mecsst K,0
MM/TOT C 0caJKaMH,
1 2 3 4 5 6 7 8 9 10 11 12 Kr/ra
1981 702,2 1,00 | 0,90 | 1,80 | 1,30 | 2,50 | 1,30 | 5,03 | 1,68 | 2,36 | 4,24 | 3,30 | 3,26 16,8
1982 553,9 1,17 | 1,06 | 2,18 | 1,35 | 3,38 | 1,55 | 1,00 | 1,97 | 0,71 | 1,45 | 1,75 | 0,50 8,3
1983 489,8 3,00 | 2,62 | 1,17 | 1,28 | 4,70 | 1,00 | 1,70 | 3,00 | 2,84 | 1,33 | 0,60 | 0,60 9,7
1984 453.,6 0,60 | 0,60 | 0,60 | 10,0 | 1,33 | 0,57 | 1,30 | 0,99 | 0,50 | 1,18 | 2,14 | 1,08 7,9
1985 602,5 1,25 | 1,25 | 1,25 | 1,25 | 0,63 | 1,50 | 1,00 | 2,00 | 1,25 | 1,00 | 1,50 | 1,00 7,5
1986 480,8 1,20 | 1,19 | 2,10 | 2,38 | 0,80 | 1,10 | 1,30 | 0,40 | 3,50 | 2,85 | 4,50 | 1,15 9,0
1987 602,9 1,95 | 1,95 | 1,60 | 1,85 | 1,95 | 0,75 | 0,50 | 0,90 | 0,50 | 0,90 | 0,60 | 0,20 6,9
1988 630,8 0,30 | 0,65 | 1,10 | 1,30 | 1,58 | 0,42 | 2,50 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 6,8
1989 607,9 1,00 | 1,00 | 3,25 | 1,25 | 1,00 | 1,00 | 1,00 | 0,55 | 0,90 | 1,00 | 1,00 | 1,00 7,1
1990 630,0 1,76 | 1,88 | 1,06 | 4,23 | 4,43 | 2,10 | 1,14 | 2,96 | 1,38 | 0,95 | 1,14 | 1,05 12,6
1991 508,5 1,42 | 1,30 | 2,25 | 1,66 | 2,00 | 1,20 | 0,82 | 1,08 | 0,56 | 0,46 | 0,46 | 0,62 9,3
1992 490,9 1,23 | 0,62 | 0,77 | 0,56 | 2,36 | 3,30 | 3,30 | 0,83 | 1,50 | 0,67 | 1,16 | 1,67 5,9
1993 644.8 2,00 | 0,38 [ 0,32 | 0,55 | 1,26 | 0,79 | 2,04 | 2,50 | 3,40 | 2,30 | 2,20 | 0,30 7,4
1994 629,9 0,30 | 0,45 | 4,22 | 3,00 | 2,56 | 2,40 | 1,25 | 0,20 | 0,04 | 0,37 | 0,62 | 0,49 9,7
1995 462,8 0,30 | 0,50 | 0,64 | 1,00 | 3,76 | 1,26 | 2,22 | 1,50 | 0,83 | 0,31 | 2,56 | 1,20 8,3
1996 588,2 0,20 | 0,10 | 1,40 | 1,50 | 3,10 | 3,54 | 8,90 | 8,10 | 9,30 | 9,00 | 850 | 9,10 6,2
1997 577,6 8,00 | 7,23 | 6,40 | 7,38 | 6,50 | 7,45 | 6,99 | 742 | 743 | 7,51 | 7,49 | 7,58 30,8
1998 767,5 7,32 | 0,53 | 0,22 | 0,40 | 1,03 | 0,49 | 0,28 | 0,14 | 0,49 | 0,08 | 5,25 | 2,58 42,1
1999 4714 1,00 | 1,10 | 1,20 | 2,00 | 4,30 | 1,30 | 2,20 | 2,40 | 1,08 | 0,97 | 0,60 | 0,21 12,0
2000 508,4 1,33 | 0,15 | 0,20 | 0,63 | 3,81 | 3,81 | 0,45 | 0,37 | 0,35 | 1,12 | 2,65 | 1,15 7,2
2001 633,4 1,13 | 0,46 | 0,99 | 1,36 | 1,33 | 1,24 | 0,71 | 0,48 | 0,53 | 0,10 | 1,25 | 0,30 6,8
2002 475,5 0,40 | 0,35 | 1,40 | 0,68 | 1,85 | 1,94 | 1,50 | 2,10 | 2,05 | 0,28 | 0,16 | 3,75 13,4
2003 567.4 1,67 | 2,14 | 2,58 | 1,38 | 1,30 | 2,00 | 0,20 | 0,50 | 4,40 | 0,50 | 1,50 | 0,30 52
2004 713,5 0,10 | 0,20 | 0,30 | 0,80 | 0,70 | 0,70 | 0,20 | 0,10 | 0,10 | 0,40 | 0,70 | 0,80 6,5
2005 650,4 1,10 | 0,60 | 0,70 | 2,80 | 0,64 | 1,07 | 1,38 | 0,15 | 0,29 | 0,57 | 0,64 | 0,57 8,7
2006 618,1 0,82 | 0,44 | 1,53 | 0,62 | 0,35 | 0,46 | 0,17 | 0,08 | 0,38 | 1,43 | 0,79 | 0,82 3,0
2007 548.5 0,17 | 039 | 0,08 | 1,22 | 0,53 | 0,59 | 0,10 | 0,11 | 032 | 0,18 | 0,62 | 0,16 57
2008 819,1 0,44 | 0,56 | 0,54 | 0,24 | 0,40 | 0,30 | 1,05 | 0,81 | 0,90 | 0,72 | 1,62 | 1,32 4,1
2009 828,1 0,54 | 0,78 | 0,50 | 0,20 | 1,72 | 0,39 | 0,04 | 0,16 | 0,16 | 0,26 | 0,14 | 0,57 2,0
2010 670,1 0,97 |1 0,89 | 1,03 | 1,53 | 1,00 | 0,88 | 4,27 | 2,85 | 1,42 | 3,00 | 1,00 | 2,50 6,1
2011 5194 1,00 | 1,00 | 0,20 | 1,50 | 1,50 | 1,05 | 0,30 | 0,85 | 1,50 | 1,50 | 10,5 | 3,50 3.8
2012 684,7 1,30 | 0,80 | 0,90 | 0,50 | 0,11 | 0,14 | 0,10 | 0,18 | 0,11 | 1,60 | 1,10 | 0,60 11,9
Cpennee 597,9 1,44 | 1,06 | 1,39 | 1,80 | 2,01 | 1,49 | 1,72 | 1,51 | 1,63 | 1,54 | 2,16 | 1,59 9,4

Taonuma 2. Conepxanue K,O B arMochepHbIX 0CaIKAX M €r0 HOCTYIJIEHHE HA IOBEPXHOCTH MOYBbI
10 NMepuoaaM rojaa, r. MuHCK, Ju3uMeTpUdeckas cranuusi, 1981-2012 rr.

Konnentpauus K, O, mr/n Tlocrynnenne K, O ¢ ocankamu, kr/ra

Cesonrom 1981-2012 1981-1990 | 1991-2000 | 2001-2010 1981-2012 1981-1990 | 1991-2000 | 2001-2010
Becennuii (03—05) 1,74 2,15 2,23 1,01 2,2 2,6 2,8 1.4
Jletnwuii (06—-08) 1,57 1,44 2,62 0,88 3,1 2,8 4,5 2,2
Ocennunii (09-11) 1,77 1,61 2,64 0,88 2,5 2,4 3,9 1,2
Sumuuii (12—02) 1,36 1,24 2,01 0,84 1,7 1,4 2,5 1,1
B cpeanem 3a nuzu- 1,61 1,61 2,38 0,90 9,5 9,2 13,6 5,9
METPHYECKHH TOT
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Tao6numa 3. IloctynieHne Kajausi ¢ aTMOCePHBIMH 0CAIKAMHU B Pa3IHYHbIE MO CTeNeHH YBJIA:KHEHHS TO/IbI,
1981-2002 rr., kr/ra

CreneHp yBIaKHEHUS roaa
Hoxaszarens GIH3KHE K CPEAHEMHOT0-
BJIA’)KHBIC TTeTHUM CHa603aCyHIJ'lHBLIC 3aCyUIJINBBIC O4Y€Hb 3aCyLIINBBIC

Tomst 1982, 1985, 1984, 1987, 1981, 1986, 1983, 1992, 1999, 2002

1990, 1993, 1988, 1989, 1991, 1994, 1995, 2000

1998, 2006, 1996, 2001, 1997, 2003

2008, 2009 2004, 2005, 2007, 2011,

2010 2012

KonnuectBo et 8 9 9 4 2
Konebanus 1o rogam, 3,8-12,6 3,0-30.8 2,0-42,1 6,2-9,7 6,5-7,2
Min—max
CpeaneronoBoe 3Ha4YeHuUe 8,0 9,8 12,0 7,5 6,9

W3BeCTHO, 4TO B MaXOTHBIX MOYBAX PECITYOIIMKHU MPU OJHOM U TOM K€ KOJIMYECTBE BBIMAAIONIUX
aTMoc(epHBbIX 0CaJIKOB, TEMIICPATYPHOM DPEKHUME, OJIMHAKOBOM YPOBHE IMPUMEHCHHUS MUHEPAJIbHBIX
yI00pEHUH 0] KYJIBTYPhl CEBOOOOPOTOB BEIMUYMHA HH(PHUIBTPAIIMU aTMOC(HEPHBIX OCAJKOB M MIOTEPH
AJIEMEHTOB MMUTAHUS MPH BEIMBIBAHHUY B OOJBIIEH CTETICHN N3MEHSIOTCS B 3aBUCIMOCTH OT THUIIA M Tpa-
HYJOMETPUUYECKOT0 cocTaBa mous [12, 13].

OOmuit 00beM HHOUIBTpaLUKM aTMOC(HEPHBIX OCAJKOB COCTaBIsANA B cpegHeM 3a ron (1981-—
2012 rr.): Ha ICPHOBO-TIOI30JUCTOM JISTKOCY ITTHHUCTO# mouBe (nu3. 1, 2) — 90,9 51/M%; Ha TOH kKe Jerko-
CYTJIMHHMCTOM, BBICOKOOKYJIBTYPEHHON MouBe (arposem, jiu3. 33, 34) — 83,7 a/m2; mouBooOpas3yromeit
MOPOJIC — JIECCOBHIHBIM CYTJIMHOK, B3AThIN U3 rnyounsl 1,5-3,0 m (mu3. 11, 12) — 115,2 n/m?; nerko-
CYTJIMHUCTOM, MOACTHIIAeMOM ¢ rTyOuHbI 0,75 M MOpEHHBIM cyriuHKaMm (fiu3. 3, 4) — 143,4 n/M?%; nerko-
CYTJIMHHUCTOH, moAacTraaeMoit ¢ 0,50 M peIXJIBIM meckoM (u3. 5, 6) — 126,6 1/M?; CBI3HOCYIIECUAHOIA,
nmoJicTHIaeMoi ¢ TiyOuHb! 0,7 M MOPEHHBIM CYTJIMHKOM C TIPOCIIONKOM Mmecka Ha KOHTakTe (Ju3. 7, 8)
U PBIXJIOCYMECUYaHO!, moacTHIaeMoil ¢ Tnyounsl 0,3 M peixibiMu neckamu (mu3. 9, 10) — 146,3 n/m?%;
necuanbix — 212,1 n/m%. TIpu 3TOM KOJHYECTBO MOYBEHHOTO pacTBopa u3 cios 1,0—1,5 M mepHOBO-1O1-
30JIUCTHIX MTOYB PA3HOT'0 IPAHYIOMETPUUIECKOTO COCTaBa cocTaBisio oT 14,0 % (mepHOBO-TION30MCTAS
JIETKOCYTIIMHUCTAs BBICOKOOKYJIBTYpeHHas 1mouBa, nu3. 33, 34) no 35,5 % (nmecuanas, nuz. 13—16) ot
CYMMBI BBITIABIINX aTMOC(EPHBIX 0CaIKOB 3a ToA (Tadi. 4) [14].

Murpanus Kajaus BHU3 110 TPOMUITIO TOYB 3aBUCUT TaKKe OT MHOTHX (DAKTOPOB: TIOYBEHHBIX (EM-
KOCTH IOTJIOIICHHU S TI0YB, T'PAHYJIOMETPHUECKOTO COCTABA), KIIMMAaTUYSCKHX; BHECEHHBIX B IMOUYBY (hopm
1 7103 KaJIMWHBIX yIOOpEHU, BO3ICTBIBAEMON KYIBTYPHI U 1p. [3].

KonnerTpanus kanus B TOYBEHHBIX PACTBOPAX W3 JIM3UMETPOB, 3aTIOTHEHHBIX JEPHOBO-TIOA30IIHU-
CTHIMU TIOYBaMHU Pa3HOT'O I'PaHYJIOMETPHYECKOTO COCTaBa, MPH OJAMHAKOBHIX J103aX BHECEHUS KaHii-
HBIX yI0OpEeHUH MoJ KyJIBTY Pl ceBO0OOPOTOB (cpenHeronosas (3a 19812012 rr.) 103a BHECEHUS KaJIUs
cocrasuia K . (na pone N P, )) pasnuyanace B 3aBUCKMOCTH OT IPaHyJIOMETPUIECKOTO COCTABA T10YB,
TIyOMHBI JTU3UMETPOB, MO CE30HAM TOa, JCCATHICTUSM W B Pa3lIMYHBIC 10 CTEIEHW YBIAXKHEHUS
rojel. [IpernMyInecTBeHHO Ha BCEX M3Y4YaeMbIX JIEPHOBO-IOJ30JIUCTHIX IMOYBAX, 32 UCKITFOYEHUEM PhIX-
JIOCYTICCUAHOM, TOACTHIIaeMOM ¢ TiyOuHbl 0,5 M pBIXJIbIM NeckoM (Ju3. 9, 10), KOHIEHTpAIHS Kalus
W3 IN3UMETPOB IIyOonHo# B 1,5 M Obina Beime (B 1,2—2,3 pasa) mo cpaBHEHUIO € TU3UMETPAMHU TITyOH-
Hoii B 1,0 M. B cpenHeM 1o ABYM JIM3MMETpaM KOHIIEHTPAITUS Kalus U3MEHsIach oT 8,5 (fu3. 5, 6) mo
22,6 (mu3. 9, 10) mr/n. [lokazaTenu cpeHUX 3HAYEHUH KOHIIEHTPAIIUU KaJIUs MO BCEM IOYBAM TaKKe
MOATBEPHKAAIOT 3TY 3aKOHOMEPHOCTH (Tabu. 5).

Ecau cpaBHMBATH KOHIICHTPAIIMIO KaJUs B MIOYBEHHBIX PACTBOPAX MO JACCATUIICTUSIM, TO CICIYET
OTMETHTB, uTO 3a mepron 1981-1990 rT. 3HaUeHUS ITOTO TOKa3aTesl OB 0oJiee BBICOKHE W B 3aBH-
CUMOCTH OT TPaHYJIOMETPUUYECKOT0 COCTaBa MOYB HAXOIUIIUChH B Tpenenax ot 8,1 Mr/m (Jerkocyriu-
HUCTAs1, MOJICTUIAeMasl PBIXJIBIM IIECKOM, JIn3. 5, 6) 10 26,5 M1/ (JIETKOCYTJIMHUCTAasi BBICOKOOKYJIBTY-
pennas (7u3. 33, 34) u peIxsocynecyaHas, HoAcTUIaeMas peIXJIbIM neckom (ju3. 9, 10)). Cpeanue xKoH-
HEHTPAINH KajJus B TOYBEHHBIX PacTBOpax M3ydaembIx mouB 3a 1981-1990 rr. coctaBunm 16,8 mr/m, 3a
1991-2000 rt. — 13,3 m 3a 2001-2010 rr. — 13,2 Mr/n. MakcuManbHBIe CpeTHAE KOHIIEHTPAIUN KaJns
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Taodonwuma 5 KoHueHTpamus Kajaus B JIN3HMETPHYECKUX PACTBOPAX U3 MAXOTHBIX MOYB
Pecnydnuxu Beaapycs (caoii mousst 1,0—1,5 m), 1981-2012 rr., mr/n

I'my6una pasmemeHus Cpennee no nusumerpam , 1,0-1,5 m
JIH3HMETPOB CreneHp yBJIaXXHEHHUS rojia
Haspanue nousbt e 1981— | 1991- | 2001- sa | 01T crnabo- sacym | ©4€HP
10M | 1,5m PEI- 11990 rr. {2000 rr. 2010 rr. Malb- | 3acyln- Y sacym-
Hee HbIE JIHBBIC
HbIE | JIMBBIE JINBBIE

JlepHOBO-TIO30/IMCTAs JIETKOCyTIuHuCTas, | 8,5 | 13,1 | 10,8 | 144 | 10,1 | 9,2 | 141 | 9,5 8,7 | 134 | 7,7
Pa3BHUBAIOIIAACSA Ha MOIIHOM JIECCOBHIHOM
CyIJIMHKE, 3. 1, 2

JlepHOBO-TIO30JIMCTAs JIETKOCYTIAMHUCTasA, | 16,2 | 25,7 | 20,9 | 26,5 | 25,6 | 12,8 | 17,4 | 18,6 | 22,0 | 35,5 | 11,5
pa3BUBAIOIIAsCS Ha MOI[HOM JIECCOBUIHOM
CYTJIUHKE (BBICOKOOKYJIBTYpPEHHAS),

3. 33, 34

[TouBoobpa3syromas nopoaa (eccopunusii | 8,3 | 19,1 | 13,7 | 22,5 | 11,1 | 9,0 | 151 | 12,4 | 12,5 | 20,1 | 7,0
CYTJIMHOK ¢ riy6unsl 1,5-3,0 m), nu3. 11,12

JepHOBO-TION30JIMCTAs CyTIIMHKCTAs, pa3- | 10,7 | 10,5 | 10,6 | 17,7 | 6,6 85 | 11,2 | 9,2 73 | 23,5 | 3,6
BHBAIOIIASCS HA JIETKOM JIECCOBUIHOM CY-
[JIMHKE, OACTUIIaeMOM ¢ riyounsl 0,75 m
MOPEHHBIM CYIJIMHKOM, J113. 3, 4

JlepHOBO-TIaNIeBO-TIOA30IUCTAs CYTJIMHU- 7.5 9,5 8,5 8,1 70 | 10,3 | 12,0 | 6.9 7.5 8,7 5,0
cTas, pa3BUBAIOIIASACS HA JIETKOM JIECCO-
BH/IHOM CYTJIMHKE, TIOACTHIIAEMOM C IIIy-
Oounbl 0,5 M PBIXJIBIM [IECKOM, JIU3. 5, 6

JlepHOBO-TIO30JIMCTas CyTIecUaHas, pas- 72 | 143 | 10,7 | 14,0 | 8,1 10,6 | 13,2 | 10,1 | 9,0 | 13,9 | 5,3
BUBAIOIASCS HA CYTIECH CBSA3HOM, TOACTHU-
nmaeMoit ¢ TiryOouHEI 0,45 M IpocToiKoi
MecKa Ha KOHTaKTe, a ¢ rryoussl 0,70 M
MOPEHHBIM CYTJIIMHKOM, Ju3. 7, 8

JlepHOBO-TIO/A30/IMCTAs! CyliecyaHasi, pas3- 28,2 | 17,1 | 22,6 | 26,5 | 23,3 | 17,1 | 20,5 | 23,8 | 21,1 | 31,1 | 16,3
BHBAIOIIASCS HA CYNIECH PBIXJION, CMEHSI-
eMoii ¢ rryouHsl 0,3 M CBS3HBIM MIECKOM,
a ¢ ryouHbl 0,5 M PBIXJIBIM MIECKOM,
3. 9, 10

JlepHoBO-IOA30MMCTasA Iecyanas, paspusa- | 18,7 | 22,7 | 20,7 | 12,4 | 18,8 | 27,0 | 20,9 | 19,0 | 21,3 | 22,1 | 21,8
IOILASICST HAa CBSI3HOM IIECKE, CMEHSEMOM
¢ riry6uHsI 0,25 M PBIXJIBIM TIECKOM,

3. 13-16
CpenHue 3HaYCHUS 12,9 | 15,8 | 14,4 | 16,8 | 13,3 | 13,2 | 15,2 | 13,1 | 13,1 | 20,7 | 9,8
HCP 0,84 1 0,96 | 0,90 | 1,16 | 0,84 | 0,87 | 0,93 | 0,81 | 0,81 | 1,27 | 0,60

05

HaOI0aUCh B 3aCYLUIMBBIC MO CTeNeHH yBiakHeHus (20,7 mMr/a) u Bo Binaxkssle (15,2 MI/1) rojbl.
B onTumasbHbIe ¥ ¢1a003aCyIIMBBIC TOJbI ATOT MOKa3areiab cocTaBui 13,1 Mr/ia, B oueHb 3acCyIlIn-
BBIC — 9,8 MT/1T (cM. TabI. 5).

OT konmuuecTBa MPOCOYMBIIEHCS BOABI uepe3 cioi moussl 1,0—1,5 M M KOHUEHTpalui 31€MEHTOB
B ITOYBEHHBIX PacTBOpaxX HAIPSAMYIO 3aBHCAT NMOTEPU KAJIUSI IIPU BHIMBIBAHUH C HUCXOASIIMMH TOKaMHU
BJiaru (Kr/ra). MHOrojeTHUE JU3UMETPUUECKUE NCCIIEJOBAaHMS TIOKa3bIBAIOT, YTO IIOTEPH KaJlus B OKPY-
JKAIOIIYIO CPey U3MEHSINCH TAKXKe B 3aBUCUMOCTH OT THIIA U IPaHYJIOMETPUUYECKOT0 COCTaBa JEPHOBO-
MOA30IUCTHIX MoYB. OTMEYeHa 3aKOHOMEPHOCTD, UTO 3a repuox 1981-2012 rT. ¢ yBenuueHreM rTyOuHbI
cios mu3umMetpa (1,5 M) morepu Kanus Opu BIMBIBAHMM yBEJIMYMBAJINCh HA BCEX MCCIENYEMBIX JAEp-
HOBO-TIOA30JIMCTHIX NouBax (B 1,2-2,9 pasa) mo cpaBHeHUIO ¢ rmyOuHOM nmuznmeTpoB 1,0 M, 9TO cBHE-
TEJIBCTBYET O BBHICOKOW MHUTPAIIMOHHON CIIOCOOHOCTH Kajus BHU3 MO MPOQHIIIO 1MOYB. MUHUMAIbHbIE
MoTepy Kanus (B CpeIHeM IO ABYM JIM3UMETpaM) ObLIM U3 IEPHOBO-NOA30IUCTON JIETKOCYTIIMHUCTOH,
pa3BUBAIOIIEHCS HA MOIIHBIX JIECCOBUAHBIX CYTJIMHKAX Mo4yBe (Jiu3. 1, 2), KOTOpble cocTaBuiIu 6,7 Kr/Ta.
Janee u3 1epHOBO-TIOA30IUCTHIX JISTKOCYJIMHUCTBIX, TIOACTHIAEMBIX MOPEHHBIM CYTITMHKOM (JIn3. 3, 4)
WJTU PBIXJIBIM TIECKOM (JTU3. 5, 6) — 7,7—8,5 Kr/ra; Ha moYBo0Opa3yoliei Iopojie 1 JePHOBO-TIOI30JIUCTOM
JIETKOCYTIIMHUCTOHN BBICOKOOKYJIBTYpEHHOMU mouBe (u3. 11, 12, 33, 34) — 11,7-12,6 kr/ra; cBs3HOCYyIECYa-
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HBIX, TIOJICTUIIAeMBIX MOPEHHBIMU CyTIHHKamMu (u3. 7, 8) — 10,4 kr/ra. [loTepu kanus U3 AepHOBO-IIO/-
30JIUCTOM PBIXJIOCYTIECYAHOM ITOYBBI 3HAUYNTENBHO BhIIe (28,7 Kr/ra, T. €. B 2,8 pasa) mo cpaBHEHUIO CO
CBSI3HOCYTIECUaHOM MOYBOH. MakcHMallbHbIE TIOTEPH Kalusl IPH BHIMBIBAHUN OTMEYAIOTCS U3 IEPHOBO-
MO/I30JIUCTON TecyaHoi mouBskl (40,8 Kr/ra), 4To cleayeT YUYUTHIBATh CeIbCKOX03IUCTBEHHBIM IPOU3BO-
JTUTENSIM IPU BHECEHNUH KaJIMHHBIX YI0OPEHUH 107 CeNbCKOXO03SIMCTBEHHbBIE KYIBTYPHI (TadlI. 6).

[Norepu xanus npu BeIMbIBaHHH B cpeqHeM 3a 1981-1990 rr. (konmdecTBO aTMOC(HEPHBIX 0CaJIKOB
coctaBmwiio 575 mm) u3 ciost 1,0—1,5 M JIepHOBO-ITO30JIMCTHIX MOYB cocTaBuiIM 13,1 Kr (M3 phIXiiocy-
necyaHbIX U necuanbix — 20,1-24,4 kr/ra); cooTBeTCTBEHHO, 3a 1991-2000 rr. (565 Mm) — 16,2 (30,0—
37,8 kr/ra) u 3a 2001-2010 rr. (652 mMm) — 18,6 xr/ra (35,6—58,8 kr/ra). Campble OoJbIIHME MOTEPU Ka-
TSl IPH BBIMBIBAHUH OBIJIM BO BJIa)KHBIC TI0 CTENCHU YBJIQXKHEHUS TOJbl — UX BEITUYMHA M3MEHSLIACH
oT 8,9 (merkocyrnuHucTas, n3. 1, 2) mo 45,4 (necuanas, nmu3. 13—16) kr/ra, a B cpelHEM TIO BCEM I10-
yBaM OHa coctaBuia 18,9 kr/ra. Jlanee, B 3acylnUIUBbIC TOABI — OT 5,8 (JIErKOCYTIUHUCTAS, Jin3. 1, 2) 110
37,5 (mecuanas, mu3. 13—16) kr/ra, a B cpeaHeM 1o Bcem nousam — 17,3 kr/ra. CriexyeT OTMETUTD, YTO
B Pa3iMUHBIC TI0 CTETICHH YBJIAKHEHHSI TOAbl BEIMYMHA MOTEPh KaJlMs IPU BHIMBIBAHUH Oblja OYCHb
BBICOKOM Ha TIECYaHBIX M PHIXJIOCYIIECYAHBIX ITOYBAX (CM. TabII. 6).

Ta6nuuma 6. Ilorepu Kajaus NpH BEIMBIBAHUY C TU3HMeTPHYECKUMH BOAaMH M3 cJiosl,1,0—1,5 M maxoTHBIX
noys Pecnny0.iuku Beaapycs, 1981-2012 rr., kr/ra

I'my6una pasmemenus Cpennee no nusumerpam, 1,0-1,5 m
JH3UMCTPOB CreneHp yBIaKHEHUS roa
Haspaitue noussi oo | 1981 | 1991 | 2000 7 T o T enago- | onens
1L,0M | 1,5m | P 11990 rr.|2000 rr. 2010 rr. Manb- | 3acym- Y sacym-
HEE HBIC JINBBIC
HBIC JIUBBIC JIUBBIC

1. lepHOBO-1I0/130/1MCTas! JIETKOCYTIIUHU- 47 8,7 6,7 7,6 6,6 6,5 8.9 7,1 5,5 5,8 3,7
CTast, Pa3BUBAIOIIASICSI HA MOIIHOM JIECCO-
BUJHOM CYTJIMHKE, Tu3. 1, 2

2. JlepHOBO-TIOA30JIMCTAS JIETKOCYTIIUHU- 10,9 | 14,4 | 12,6 | 11,0 | 16,3 | 11,7 | 158 | 11,7 | 94 | 19,1 | 5,7
CTasi, Pa3BUBAIOIIASICSI HA MOIIHOM JIECCO-
BU/IHOM CYTJIHHKE (BBICOKOOKYJIBTY PEH-
Has), 3. 33, 34

3. [TouBooOpa3yromas moposa (JIeCCOBU/I- 6,1 174 | 11,7 | 16,1 | 13,1 | 7,2 | 14,5 | 12,1 | 9,1 15,2 | 3,7
HBIH CyTTHHOK ¢ TyouHsI 1,5-3,0 m),
nu3. 11, 12

4. JIepHOBO-110/130JIUCTasl CYTJIMHUCTAS, 6,0 9.4 1,7 9,8 7,7 6,3 9,0 7.8 6,5 9,5 4,6
Pa3BHUBAOIIASCS HA JIETKOM JIECCOBUIHOM
CYTJIHMHKE, HOACTUIIAEMOM C TI1yOHHBI
0,75 M MOpPEHHBIM CYTJIMHKOM, Ju3. 3, 4

5. lepHOBO-TIasieBO-moA30IMCTas cyruHn- | 6,6 | 10,5 | 8,5 5,8 74 | 124 | 109 | 94 6,6 72 6,6
CTasi, Pa3BHBAIOIIASICS HA JIETKOM JIECCO-
BUJTHOM CYTJIMHKE, TOJCTUIIAEMOM C TITy-
OounbI 0,5 M PBIXJIBIM ITECKOM, JIU3. 5, 6

6. JlepHOBO-NIOA30UCTAS CyniecyaHas, 6,5 | 143 | 10,4 | 10,1 | 11,0 | 99 | 124 | 9,9 9,1 11,9 | 7.5
Pa3BUBAIOILIAACS HA CYIIECH CBSA3HOM, MOA-
cTmiaeMoi ¢ rimyounst 0,45 M mpocioiikoit
TecKa Ha KOHTaKTe, a ¢ rryouHsl 0,70 M
MOPEHHBIM CYTJINHKOM, JTH3. 7, 8

7. JlepHOBO-TI0A30IMCTAs CyTIecUaHasi, pas- 25,8 | 31,6 | 28,7 | 20,1 | 30,0 | 35,6 | 34,5 | 27,9 | 24,2 | 32,4 | 22,3
BUBAIOIIASICS HA CYTIECH PHIXJIOH, CMEHSIEMO
¢ rmy6uns 0,3 M CBS3HBIM IIECKOM, a C TIIYy-
6unbI 0,5 M PBIXJIBIM ITECKOM, J113. 9, 10

8. JlepHOBO-1I0/130/1MCTasl IECUaHasl, pas- 33,3 | 48,3 | 40,8 | 24,4 | 37,8 | 58,8 | 454 | 42,6 | 359 | 37,5 | 42,7
BHUBAIONIASACSA HA CBA3HOM IIECKE, CMEHS-
eMoM ¢ riyOuHbI 0,25 M PBIXJIBIM TTIECKOM,

3. 13-16
CpenHue 3HaYCHHS 12,5 | 19,3 | 15,9 | 13,1 | 16,2 | 18,6 | 18,9 | 16,1 | 13,3 | 17,3 | 12,1
HCP 0,81 | 1,18 | 1,03 | 0,90 | 1,02 | 1,22 | 1,16 | 0,99 | 0,82 | 1,07 | 0,74
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B tabn. 7 Ha otnenbHBIX mouBax (cio# 1,0—1,5 M) mpuBeneHbI SKCIIepUMEHTaIbHbIe JaHHBIC T10 T10-
TepsIM KaJIis 10 CE30HaM T'oJla U MPOIEHT WHQIIBTPAIIMOHHBIX ITOYBCHHBIX PACTBOPOB OT CYMMBI BBI-
najarImx aTMocHepHbIX 0CAIKOB. DTH MOKAa3aTeIM ObLIIM CaMble BHICOKHE B BECEHHUM (MapT, arpeib,
Mail) epros, a Takke B 3UMHHUH (1eKaOpb, sTHBaph M (eBpasb — MOCIeNYIOMIEro roja), Koraa novsa
HE 3aHsATa CEeNbCKOXO3SHCTBEHHBIMHU KyIbTypaMu. [Ipu 3TOM camble BRICOKHE TIOTEPU Kaus ObLIA Ha
JIEPHOBO-TIOA30JIMCTHIX PHIXJIOCYTIECYaHBIX U TIECUaHBIX To4BaX. [I[puBefieHHbIE TaHHBIE TIOKA3BIBAIOT,
YTO BHECEHUE KU C OCEHU Ha MOYBAX JIETKOTO TPAHYJIOMETPHICCKOTO COCTaBa HEIEeIeco00pa3Ho 1Mo
SKOHOMHYECKUM U HKOJIOTHUYCCKUM MPUUNHAM.

Tao6nunoma 7. Ilorepu kanaus Npu BEIMBIBAHUH M3 MAXOTHBIX 1ePHOBO-MO30IUCTHIX IMOYB
Pecny6auxu Beaapycs no cesonam roaa, r. MuHek, Ju3nMeTpuyeckasi crannus, 1981-2012 rr., kr/ra

J1epHOBO-TI0A30JIUCTHIC TIOYBbI
JIETKOCYTITHHUCTBIC CBSI3HOCYIIECYAHBIES PBIXJIOCY TIeCUaHBIe necyaHple
Ceson roza, (3. 1,2) (mu3. 1, 2) (m3. 9, 10) (n3. 13-16)
MecAB! % uHbHUIBTpa- % uHOHUIBT- % uHOUIb- % uHbHUIBTpa-
Ta OT CyMMBI floTepH, para OT CyMMBbI floTepH, TpaTa OT CyM- floTepH, Ta OT CyMMBI froTepH,
Kr/ra Kr/ra Kr/ra Kr/ra
0CaJIKOB 0CaJIKOB MBI 0Ca/IKOB 0CaJIKOB
Becennuii (03—05) 43,0 6,0 58,9 8,0 58,0 17,1 75,8 20,1
Jletnwuit (06-08) 3,7 0,8 5,1 1,1 11,5 3,0 54 2,3
Ocennuit (09-11) 7,8 1,2 12,3 1,9 24,6 3,5 6,0 1,8
Sumunii (12—-02) 13,1 1,7 23,5 3,1 41,8 9,3 54,9 19,7
Cymma 3a au3ume- - 9,7 - 14,0 - 32,9 - 43,9
TPHYECKHIi roa
BoIiBoabI

1. IocrymneHue kanusi ¢ aTMOCPEPHBIMHU OCAAKAMU 3aBUCUT OT KOJIMYECTBA BHIMIAJAIONINX OCAJ-
KOB, pa3jny4aeTcs 10 TOAaM HCCIeIOBaHUi, Ce30HaM rojia U B pa3lINYHbIC 110 CTENEeHH YBIaKHEHUS
ronel. CpenaeromoBas kKoHeHTpanus (3a 1981-2012 rr.) K B arMmocepHBIX 0cankax B CPeIHEM COCTa-
Buiia 1,61 mr/n (mpu MuaumanbaoM 3HadeHun — 0,37 (2007 r.) u makcumanbaoM — 7,28 (1997 r.) mr/n), 3a
1981-1990 rr. — 1,61, 1991-2000 rr. — 2,38 u 2001-2010 rr. — 0,90 Mr/1. MakcUMyMBbI IO COAEPIKAHUIO
Kaus B aTMOc(hepHBIX 0caakoB HaOmtomanuck B ocennuit (1,77 mr/n) u Becennnii (1,74 mr/m), nanee,
netuuit (1,57 mr/m) u 3umani (1,36 M1/71) IEPHOABL.

2. CpennerozoBoe (3a 32 rozma) nocrynienne K, O ¢ armocdepnbiMu ocankamu cocTaBuio 9,4 kr/ra
(min — 2,0 (2009 1), max — 42,1 (1998 1) kr/ra; 3a 1981-1990 rr. — 9,2, 19912000 rr. — 13,6 u 3a 2001-
2010 rt. — 5,9 kr/ra.; 6osee BRICOKOE MOCTYIUICHHE KaJIisl C OCaJKaMH HaOJIIOIAI0Ch B C1a003aCyIIIHBhIC
TI0 CTeTeHH yBIakHeHusI Tonbl (12,0 kr/ra) i B OHM3KHE K CPETHEMHOTOJISTHUM (OITTHMAJTBHEIE) — 9,8 Kr/Ta.

3. Ilpu omHOM | TOM K€ KOJIMYECTBE BBHIMAAAIONIUX aTMOCPEPHBIX 0CAJIKOB, OJMHAKOBOM YPOBHE
NPUMEHEHNUS] MUHEPAJILHBIX YI00pPEHUH O KyJIbTYphl ceBo060poToB (K, . Ha done N P, ) Bennunna
KOHIIEHTPALMK KaJlus B MHPUIbTpaTax JU3UMETPUUYECKHX BOI B cpenHeM 3a 1981-2012 rr. u3meHs-
Jach OT 8,5 MI/J (IepHOBO-TIANIEBO-TIOI30JTHCTAs JETKOCYTITMHUCTAS, TIOACTHIIaeMast PhIXJIBIM ITECKOM)
o 22,6 Mr/m (AepHOBO-TIOA30JIMCTAST PHIXJIOCYTIeCUaHasi, moAcTIIaeMasl ¢ TIyOouHsl 0,5 M PBIXIIBIM
neckoM). Ha Bcex M3ydaeMbIX JepHOBO-MOA3OIUCTHIX MOYBAX, 32 MCKJIIOYEHHEM PBIXJIOCYECUaHOM,
MOJICTUIIAEMOM ¢ TiyOuHbl 0,5 M PBIXJIBIM TIECKOM, KOHIIGHTPAIUS KaJlus U3 JTU3UMETPOB TI1yOWHOM
B 1,5 M Opna Beime (15,8 mr/m), vem u3 auznmerpoB riryouHoi B 1,0 M (12,9 mr/m); 3a nepuon 1981—
1990 rr. 3HaueHus 3TOro mokasareis coctasisian 16,8 mr/a, 1991-2000 rr. — 13,3 u 2001-2010 rr. —
13,2 mr/n. MakcumabHble CPEIHUE KOHIICHTPAI[UU KaJiis HAOJIFOJIaUCh B 3aCyIIJIUBBIC 110 CTCIICHU
yBiakHeHus roabl (20,7 mr/m) u Bo Binaxkusle (15,2 mr/m). B onTumanbhbie u cnab03acyIuIMBBIC TOIBI
ATOT IMOKa3aTeNb cocTaBui 13,1 MI/II, B O4eHB 3aCyIUIUBBIC — 9,8 MT/.

4. B 3aBHCUMOCTH OT TPaHYJIOMETPHYECKOTO COCTaBa JIEPHOBO-MIOJ30JIMUCTHIX MOYB €KETOIHO T10-
TEPH Kajus NpH BbIMbIBaHUM U3 ciiost 1,0—1,5 M cocrasisitor ot 6,7 mo 40,8 kr/ra. [Ipu 3TOM MUHU-
MaJIibHbIE TOTEPH KaJus ObLIIN U3 JEPHOBO-IIOA30IUCTOH JIeTrKOCY TTIMHICTOM, pa3BUBAOILEHCS HA MOIL-
HBIX JIECCOBUIHBIX CYyTIIMHKAX Mo4Be (6,7 Kr/ra); najee, u3 AepHOBO-TIOA30JIUCTBIX JISTKOCYJIMHUCTHIX,
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MOACTUIIAEMbIX MOPEHHBIM CYTJIMHKOM HJIM PBIXJBIM MEcKoM — 7,7-8,5 Kr/ra; u3 mouBooOpa3yromei
TIOPOJIBI U JIEPHOBO-TIOJ30JIUCTOH JIETKOCYTJIMHUCTON BBICOKOOKYIIBTYPEHHOM mouBsl — 11,7-12,6 xr/Ta;
CBSI3BHOCYTIECYAHBIX, TIOJICTUIIAEMBIX MOPEHHBIMU CyriMHKaMu, — 10,4 Kr/ra; phIXJIOCyTeCYaHou, Mmoj-
CTHJIAEMOH PBIXJIBIMU TecKaMu, — 28,7 Kr/ra. MakcuMabpHble TOTEPH KaJKsi IPH BEIMBIBAHUU OTMeva-
JIUCh U3 JIEPHOBO-IIOI30JIMCTOM recyanoi moussl — 40,8 kr/ra.

5. TloTepu kanus npu BeIMbIBaHUU B cpenHeM 3a 1981-1990 rr. u3 cnos 1,0—1,5 M nepHoBo-noa3o-
JIUCTHIX TIOYB cocTaBuiu 13,1 Kr (M3 peIxiyiocymnecdansix U necuyanbix — 20,1-24,4 xr/ra); COOTBETCTBEH-
HO, 3a 1991-2000 rr. — 16,2 kr/ra (30,0-37,8 kr/ra) u 2001-2010 rr. — 18,6 kr/ra (35,6—58,8 kr/ra). Cambie
OoJblIMe NOTEpU Kajusl MPH BRIMBIBAHUM HAOJIOAAUCH BO BJIa)KHBIE TI0 CTENEHH YBIIAXKHEHUS TOJIBI
(ot 8,9 Kr/ra (JIerkoCyrIMHUCTAsI, Pa3BUBAIOILASCS HAa MOLIHBIX JJECCOBUIHBIX CYTTIMHKaX) 10 45,4 Kr/ra
(mmecuaHas), a B CpeaHEM I10 BCeM rmouBaM — 18,9 kr/ra), nanee, B 3aCyUIHBEIC TOIHI (OT 5,8 Kr/Ta (JIerko-
cyrnuHHCcTas) 10 37,5 kr/ra (mecyanas) ¥ B CpEJHEM I10 BceM rmouBaM — 17,3 kr/ra).

6. YCTaHOBIJICHO, YTO Ha BCEX UCCIICNYEMbIX IEPHOBO-TIOI30JIUCTHIX MOYBAX C YBEIMUCHHEM I1yOU-
HBI ci1os1 TuzuMeTpa (1,5 M) moTepu Kanus NpH BEIMBIBAaHUU yBennuuBaiotes (B 1,2-2,9 pasa) mo cpas-
HEHUIO ¢ TIyOUHOM Mr3uMeTpoB 1,0 M, 9TO CBUAETENBCTBYET O BRICOKOH MUTPAIIMOHHON CIIOCOOHOCTH
KaJIMsl BHU3 TI0 TPODUITIO TIOYB.

7. TloTepu Kanus Npu BEIMBIBAHUHU U3 BCEX JEPHOBO-IMO30JIUCTHIX ITOUYB CaMble BHICOKHE B BECEH-
HUH (MapT, anpenb, Mail) U 3UMHHH (1eKaOpb, sTHBaph U (eBpab — MOCIEAYIOMETO T0/1a) IEPHOIBI.
ITpu 3TOM camble BBICOKME NOTEPH Kajus OTMEYAJIUCh U3 JCPHOBO-NOA30IMCTHIX PHIXJIOCYIECUAHbBIX
U IIECUaHBIX [I0YB, YTO CBUAETEIBCTBYET O HELEIECOO0Pa3HOCTH BHECEHHUS KaJMsl C OCCHU Ha I0YBaX
JIETKOT'O TPaHyJIOMETPUUYECKOT0 COCTaBa.
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