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IKOJIOrHYeCKasi OLEHKA U MOTEHIHAJ UCI0JIb30BAHUS COJIOMBI
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Meorcoynapoonulil cocyoapcmeennslii skonocuveckutl ynusepcumem um. A./]. Caxaposa,
benapyco

Conoma 3epHoBbIX Kyabmyp A6aAemcsa 0OHUM U3 HEPCHEKMUBHBIX UCHOYHUKOB
IHepauu, IPphexkmugnoe uUCnOIL306AHUE KOMOPO20 ONPEOENAACMCA  PAOOM
odocmoamenscme, 6 Mom uucie HeodX00UMOCHbIO IKONOZUUECK020 000CHOBAHUA.
B oannon pabome oocyrycoaromcadanancogvle mMemoovl OUEHKU NOMEHyuana
COJIOMbl KaK OUumonauea 0,11 KOHKPEmHbIX yC106Ull U Pe3yibmanbl UCCae006aHull
no 6o3odeiicmeuio Ha oKpyycarwuwyio cpedy. Ilokazano, umo évidepicKka coaomvl 6
NONeBbIX YCA0GUAX NO360J1€m 3HAUUMENbHO CHUZUMb COOEPIHCAHUue 6 Hell
KOppo3uonHo-onacHuvix nemenmos. Ilpoananuszuposan cocmae 30716Hb1X 0MX0006
odpazylouwuxca npu CHCUZAHUU COAOMbl. YCMAHOGIEHO, YIMO NPU CIOHCUBUIEHCA
NPaKmuKe celbCKOX03AUCMEEHHO20 NPOU3BOOCHIEA COOEPHCAHUE PAOA MAIHCETIX
Memanioe 6 3071 He npeesvluidem yYCMAHOBIEHHBIX 011 CMPAH e6pPONnelicKozo
C0103a HOPMAMUBOB, UM O NO360]I1€M UCNOIb306AMDb €€ 8 KAYeCmee MUHEPATbHO20
Y000penus 011 cenbCKOX03AUCH8CHHBIX KYJIbMYP.

Knwuesvie cnosa:0uodHEepreTuKa, HSKOJIOTMYECKash OIEHKA, COJIOMAa 3€pPHOBBIX
KYJBTYD, TSDKEJIbIE METAJLIbI.

BBenenue

[IpoGnema 00€CIEUEHHOCTH HHEPreTUYECKUMH pecypcaMu B OikaiieM
OyIymieM CTaHeT OJHOM W3 HauboJiee 3HAYMMBIX KakK Ha TJI00AJIbHOM, TaK M Ha
pecIyOJIMKaHCKOM YPOBHE.

Pactymme  Temmbl  mOTpeOJieHHMsT ~ MCKOMAEMBIX  HMCTOYHUKOB  DHEPIHUU
Y OTPAaHUYCHHOCTh HX 3alacoB JUKTYIOT HEOOXOJMMOCTh TOHMCKa W pa3paboTKu
METO/IOB aKTUBHOTO BHEJIPEHUS AJIbTEPHATUBHON YHEPTETUKH.

B cooTBeTcTBHMU ¢ TPOrHO30M, pa3paOOTaHHBIM MHPOBBIM DHEPTETHYECKUM
coserom (MOC), B 2050 r. moTpebienne sHepruu 1o cpaBHeHuio ¢ 2010 romom
Bo3pacteT Oosee yem B 2 paza. bonee 40 % sHeprernyeckux morpeOHOCTEN Oyaer
o0ecreunBaThCsl 3a CUET BO30OHOBIEMBIX UCTOYHUKOB dHEPTUH, B ToM unciie 32 %
COCTaBUT BKJIaj OnodHepreTuku [Ipobrema MCoNbh30BaHMs CEMbCKOXO03SIICTBEHHBIX
OTXOJIOB, M B TIEPBYIO OY€PEIb COJIOMBI 3¢PHOBBIX KYJIbTYP, Ha SHEPTeTUICCKHUE TSN
ABJISETCA JUCKYCCHOHHOW Kak Jis crpaH EC, tak m mma crpan CHI. Oto
OOyCIIOBJICHO  3HAYUTEIBHBIM  KOJMYECTBOM  aClEKTOB  3KOHOMHUYECKOTO,
HKOJIOTHYECKOTO M TEXHOJOTHMUYECKOTO XapakTepa, TPEOYIOMIMX CBOETO Pa3pelICHHUs.
B uactHOCTH, HE ompeneneHbl MOTEHIMAIbHBIE BO3MOXXHOCTH JJIS MCIOJIb30BAHUS
COJIOMbI HA MECTHOM YPOBHE MJIM B KOHKPETHBIX CYOBEKTaX X035 HUCTBOBaHUA. Tak xke
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JMICKYCCUOHHBIMU SIBJISIIOTCSI BOIIPOCHI SKOJIOTUYECKOM MEPCIEKTUBBI UCIIOIb30BaHUs
cosoMmbl. CoyioMa SBIIIETCS LEHHBIM PECYpCOM JUId arpapHoro cekropa. Owna
UCIIOBb3YETCS B KA4eCTBE KOpMa I CEJIbCKOXO3SWCTBEHHBIX >KHUBOTHBIX, Kak
cyOcTpaT MpU MPUTOTOBJICHUM OPTraHUYECKUX YAOOpPEHHH, JJi yTersieHuss OypToB
KapTodenst U CBEKJIbl IPU 3UMHEM XPAaHEHUHU B MOJIEBBIX YCIOBHUSAX U JIPYTHE IEIH.
Takum 00pa3oM, KITFOUEBBIM aCIEKTOM SIBJISIETCS OMpE/IEICHUE KOJIMYECTBA COJIOMBI,
KOTOPOE MOKET ObITh MOTEHIIMAJIbHO HCIOJIb30BAHO B KadyecTBe OUOTOIUIMBA 0e€3
yimepba ans Ipyrux MOTpeOHOCTeH M HapyIICHHsS SKOJOTHYECKOro OanaHca B
arpapHsbIX cucreMax. Kpome Toro skonorudeckas olueHka TpeOyeT yueTa BHIOpOCOB B
aTMoc(epHBIN BO3IyX, B TOM YHCIIE TAPHUKOBBIX Ta30B U BO3MOXKHOCTU YTHIIN3ALNU
30/1b. AKTyaJIbHBIM BOMPOCOMTAaK JK€ SBIIAECTCA TEXHOJOTHYECKOe OOOCHOBaHME
HCIIOJIb30BaHUs COJIOMBI. B 4WacTHOCTH coaepxaHue B OMoMacce psjia IIETOYHBIX
METaJUIOB MOXKET MPUBOAMTH K MOBBIIIEHHOMY U3HOCY 00OPYOBaHUS MIPU CKUTAHUH
COJIOMBI, a KJIFOUEBOE 3HAUEHHUE JJIsl OLEHKH 3((PEKTUBHOCTU HCHIOIb30BAHUS UMEET
€€ DHEPIreTUYECKast LICHHOCTD.

Brliensnoxkennple mpoOjeMbl paccMaTpUBAIOTCS B JAHHOM MyOJMKalMM Ha
OCHOBE 0030pa JHUTEPAaTypHBIX HCTOYHUKOB U PpE3ylbTaTOB COOCTBEHHBIX
HCCIIEIOBAHU.

Pe3yabTarhl Hccjie0BaHUA U 00CYKACHHE

AKTHUBHBIE HCCJIEIOBAaHHUS IO NPAKTUYECKOMY HCIOJIB30BAHUIO COJIOMBI B
KauecTBe BO300HOBIsIeMoro OuotommBa mnpoBoasaTcs B CIIA, Kanage m crpanax
€BPOIIEMCKOr0 COr3a, HaunHas ¢ 90-X rogoB MpONUIOro BeKa.

Cpemun ctpan EC nupepoMm nanHOro HampasiieHHs siBisiercs [lanus. Emie B
1993 r. OBUTO 3aKJIIOUEHO COTJAlIeHHE MEXAY (EpPMEPCKAM COIO30M, TPYIIIOM
DHEPreTUYECKNX KOMIIAHMM M PSAJOM HAayYHO-UCCIENOBATENBCKUX HWHCTUTYTOB C
LIEJIBIO NPOBEJICHHS UCCIIETOBAHUM 10 OLIEHKE CYIIECTBYIOLIETO W MEPCIIEKTUBHOIO
YPOBHS JOCTYITHOCTH OMOMAacChI COJIOMBI B CTpaHe Ha SHEPreTUUECKUE LEIH.

B crpaHe peanusyercs rocylapCTBEHHas dHEpreTuyeckas mporpaMma, Koropas
pa3zpaboTaHa C y4e€TOM TOT0, YTO BO300HOBJIIEMbIE MCTOYHUKU SHEPTUU JIOJKHBI
o0ecrnieunBaTh pocT Ha ypoBHE He MeHee 2 % B roj. B cooTBeTcTBUU € mporpammoii B
Hacrosiiee BpeMs 10 20 % oT oOI1ero 3HepromnoTpedieHus: CTpaHbl JOJIKHO OBIThH
MOKPBITO 32 CYET BO300OHOBIISIEMBIX HCTOYHHMKOB dSHepruu [1].ITo ykpymHEHHBIM
OLIGHKaM JUIsl TOCTHXKEHUS JaHHOM 3a/auM €KerofHo JOJDKHO HCMOoib3oBaThesl,3-
1,5 MJIH. TOHH COJIOMBI.

Taxxke ¢ LEenpl0 NOJYYEHUs TEIUIOBOW DJHEPrUM COJIOMY B EBpome akTUBHO
ucnons3yroT Asctpus, lBenus, Ounnsaaus, @paHuus U Ipyrue CTpaHsl. TemioBbie
CTaHIMU U (pepMepcKue KOTIbl, padoTatoniue Ha cojome, BHenpsitorcess B CIIA wu
Kanane. ToyHOE KOJIMUECTBO COJIOMBI HCMOJIb3yEMOM B BBIIEHA3BAHHBIX CTPAHAX Ha
HHEPreTUYECKUe eI He MyOJMKYeTCd W OYEBHMIHO OIpPEAeNIeTCs] KOHKPETHBIMU
YCJIOBHSIMH PETMOHA, B TOM YHCJIE CIIOKUBUIEHCS CEIIBCKOXO3SIMCTBEHHOM MTPAKTUKOMN
[2].

OueBHIHO, YTO TMOTEHIMAIbHBI O0BEM HCIONB30BAHUS COJOMBI JOJKEH
OTIpE/IEIATHCS HAa OCHOBE pacyeTa OanaHca ee MPUMEHEHHUs Ha OCHOBHBIE LIEJIH, YTO
MOKET OBITh TIOKa3aHo Ha nmpumepe Pecrybnuku benapycs.



B Pecniybnuke bemapych miomans mamHu, 3aHATON MOJ O3UMBIMU U SIPOBBIMU
3€pHOBBIMH KYJIbTYPaMH, 32 MOCIEIHUE NECATUIIETHS TIOCTEIIEHHO YBEJINYMBAETCS U
coctaBisieT okoso 2500 Teicau rekTapoB. BajoBoil cOOp 3€pHOBBIX KYJIBTYp IpH
cpeaHelt ypoxkaitHoct 33-35 11/Ta cocTaBiseT 0K0I0 7,5-8MIIH T, YTO COOTBETCTBYET
ypoxaitHocTi cojiombl Ha ypoBHe 10-10,5 MIIH T mpu yCIOBUM COOTHOIICHHMS
YPOXKaHHOCTH 3epHa K cosiome 43:57 a1 CpeTHEepOCIIbIX TEHOTUIIOB [5].

O4eBUHO, YTO OCHOBHON OOBEM COJIOMBI MCHOJB3YETCS B >KMBOTHOBOJCTBE B
KauecTBe MOJACTWIKH JUIsl TPOM3BOACTBA OpraHMYecKuX ynoopenuid. Ilpu
CYLIECTBYIOLIEH B CTpaHE CTPYKType IOCEBHBIX IUIONIaaed g oOecrnedeHus
o6e3muduimTHOTO OanaHca rymyca HEOOXOIUMO €XEroJAHO BHOCUTH He MeHee 43
MJIH. T OPTaHUKH Ha MaxOTHbIE 3eMJH U3 pacuera 9,4 T Ha ra. Takum oOpa3oM, Ha
2009 r. 0oO0beMbl TPOU3BOACTBA M BHECEHHUS OpPraHUYECKHX yIoOpeHuil Obuin
OJMM3KUMU K onTHUMaibHbIM (Tadi. 1). ITo pacderam mjist MOTyYeHHS MOACTHIOYHOTO
HaBO3a Ha OJIHY YacCTh SKCKPEMEHTOB HEOOXOAMMO J1aTh okouo 0,25 yactell CONOMBI.
OTO 03HAYaET, 4TO IIPU YCIOBUU HCIIOIB30BAHUA IS MOJYUYEHUS OPTaHUKHU TOJIBKO
COJIOMHCTOTO cyOcTpara, HEOOXOAUMO €ro €KEroJHoe KOJM4ecTBO 0koso 10 MIH. T,
4YTO OJIM3KO K MAaKCHUMAaJbHOMY BBIXOAY IpPH CIIOXKMBIIEHCS 3a MOCJIEIHUE TOJbl
ypokaiiHOCTH. BMmecTe c TeM i HNPUTrOTOBJIEHUS OpPraHUYECKUX YyAO0OpeHuil B
KAa4eCcTBE IMOACTWIKM HCIOJIB3YETCS HE TOJBKO COJIOMAa 3€PHOBBIX KYJIbTYp, HO U
Top(, onmiky, TucTOBOM onaa. Camblil TydIIUN 110 KaYECTBY HaBO3 MOJIy4aeTcs Ipu
CoJIep KaHUM CKOTa Ha rIy0oKo# nojacTuike. [Ipu 3ToM UCIONIB3YIOT KaK COJIOMY, TaK
1 TOp(OKpOIIKYy B cOOTHOIIEHUH Topd:comoma = 2:1; 1:1 nmm 4:1 [3].

Tabmuma 1
JIMHAMUKA NPUMEHEHNsI OPraHUuYeCKUX y100peHuii B arpo3KocucTeMax
2000 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

[Tox cenbCKOXO039MCTBEHHBIE KYJIBTYPbI, MHOTOJIETHAE HACAKICHMUS,
CEHOKOCHI ¥ TaCTOMIIIA, B 3AIIUILEHHOM TPyHTE

OpraHnuueckue
ynoOpenust — Bcero, miH | 35,9 | 28,2 | 28,4 | 29,0 | 348 | 38,1 | 42,3
T

B pacuere Ha 1 ra
CEJIBCKOXO3IMCTBEHHBIX 4.7 3,9 3,8 3,9 4.6 5,0 5,6
3eMe€lb, T

N3 0611ero KoJM4ecTBa BHECEHO MO/ CENTbCKOX035UCTBEHHBIE KYIbTYPHI

Opranuueckue
ynobpenwus — Bcero, v | 35,2 | 27,5 | 27,7 | 28,3 | 34,0 | 37,3 | 41,3
T

B pacuere Ha 1 ra
MaXOTHBIX 3€MENb, T

70 | 62 | 63 63 | 75 | 81 | 89




Takum 00pa3oM, MOXXKHO MPEANOJIOKUTh, YTO €CIU [JIi TPUTOTOBIICHUS
KOMITOCTa B KadecTBe yno0penus ucnonb3yercs 50% topda u 50 % conomsbl ee
roJioBasi MOTPEOHOCTh COCTAaBUT OKOJO S5 MiH. T. OmnpeneneHHas 4acThb COJIOMBI
TaKXe UCIOIb3YyETCs Ha APYTUE LEIU, HATPpUMED:

- Ha xopm srcusomnvim. 110 CBOEH KaJTOPUUHOCTH WM SHEPTOEMKOCTH COJIOMA U
3epHO MPUOIM3UTENBHO OJMHAKOBHI (1 Kr cyxoro BemiecTBa paBed 18,4 MJIx), HO
KO2(PUITMEHTHI MCTIOIB30BaHUSI SHEPTHHM COJOMBI B 5-6 pa3 HIDKE, YeM 3€pHa, B
CBSI3M, C YE€M B JXMBOTHOBOJCTBE OHA HCHOJIB3YETCSI HE KAaK OCHOBHOW, a Kak
JOTIOJTHUTENBHBIA WM JTaXKe PE3epBHBIA KOpMOBOU pecypc. Hanbonee nenHoil Ha
KOpPM SIBJISIETCSI COJIOMA SIPOBBIX 3€PHOBBIX; MPOCSHAs, OBCsHAs, stumMeHHas. Kpome
TOTO, COJIOMa C TIOCEBOB, 0OpaOOTaHHBIX MECTUIUIAAMH, HAa KOPM >KHBOTHBIM, HE
HCMOJIB3YETCS.

- Mna npouszsoocmeennvix yeneii.HeoOXoauMo TIIaHUPOBATH HCIIOIB30BAHUE
ONPENICICHHOTO KOJIMYECTBA COJIOMBI JUIsl MPOM3BOACTBEHHBIX HYXKJ B arpapHOM
cexktope (YKpbiTue OypTOB, yTeruieHue ¢epM, W3TOTOBJIICHHE KUPIUYEH, camaHa U
T.1.). Ciemyer OTMETHTb, YTO C AaKTUBHBIM BHEAPCHHEM HWHHOBAI[MOHHBIX
TEXHOJIOTUIA M CTPOUTEIHCTBOMKAPTO(EE U OBOIIEXPAHWIHIL KOJIUYECTBO COJIOMBI
MCIIOJIB3YEeMOM JIJIsl ATHUX 11eJieil OyeT HEYKIIOHHO CHUXKATbhCS.

- [Ipamoe sHecenue na nous 6 kavecmee y0ooperus. 1lpu 3anaxvuBaHUU COJIOMBI
KaK OpPraHUYeCKOro yAOOpeHHs] M €€ TMOCIEAyIoled MUHEpaIu3alud B IOYBE
BBICBOOOXKIAIOTCS TOYTH BCE HEOOXOIMMBIE PACTCHUSIM IUTATENIbHBIC BEIECTBA,
BKJIIO4Yasi Makpo M MHUKpPO3JeMeHThl. (OIHAKO 3TOT TIPUEM HE SBISIETCA
TEXHOJIOTUYHBIM, TaK KakK TpeOyeT MpeABapUTEIbHOIO0 U3MEIBUYCHUSI COJIOMBI, U K
TOMY XK€ €€ MUHEpaIu3alus CHUKACT KOJUYECTBO JIOCTYIMHOTO a30Ta B MOYBE, YTO
o0ycnaBIMBaeT  JIOMOJHUTEIbHOE  BHECEHHWE  MUHEPAIBHBIX  YJIO0OpECHUH.
CrnenoBaresibHO, JaHHOE HANpPaBJICHUE UCIIOIb30BaHUSI COJIOMBI TaK K€ SIBISETCS B
JIOCTATOYHOW CTENIEHU OTPAHUYCHHBIM.

O4eBUHO, YTO OMPENEIUTh PACUECTHBIM MYTeM OOBEMCOJIOMBI,KOTOPHIN OyaeT
WCIIOJb30BaHHA BBINICYKA3aHHbIE L€ MPAKTUYECKH HEBO3MOXKHO, TaK Kak OH
3aBUCUT OT psAJla KOHKPETHBIX (DaKTOPOB, M OTO KOJHUYECTBO SIBISETCA
HecTaOWIbHBIM.O/THa U3 TPOOJEM 3aKII0YaeTCs B TOM, YTO TOYHBIA y4ET MAacCChI
COJIOMBl B CEJIbCKOXO3SMCTBEHHBIX MNPEANPUITUSAX HEe mpoBoauTcs. IloaTomy
OPUEHTUPOBOYHO, B COOTBETCTBUU C MPAKTHUKOW psija BHIOOPOYHBIX XO3SIMCTB Ha
KOpM, YKpBITHE U MpsIMOE BHeceHHe ucnoiib3yerca ot 20 no 25% ot Bcero oobema
MIPOM3BOJICTBA COJIOMBI.

[IpencraBieHHbIE pacyeThl B JOCTATOYHOW CTETIEHU COOTBETCTBYIOT SKCIEPTHBIX
AMITUPUYECKUM OIEHKAMIIPOBEICHHBIM JJISl Pa3IMYHBIX PETMOHOB. Tak, MO JaHHBIM,
MOJYyYEHHBIM B PE3YyJIbTATE CHEHHATBHOIO aHKETUPOBAHUSA PYKOBOJSIIETO COCTaBa
arapHbIX TpeanpusiTuii u3 psna obnacteit bemapycu, B cpegnem 19,0-27,5 %
COJIOMBI B XO3sTiCTBaxX 3((HEKTHBHO HE HMCIOJB3YETCS WM CKUTACTCS Ha T0JIe BO
BpeMs yOopku win BecHOU. ClenyeT OTMETHTh, UYTO JJIS XO3IiMCTB MOTHUIIEBCKON U
ButeOckoii obnacTeli cpegHee 3HaUeHUE U3IIUIIKOBCOIOMBI cocTaBseT 25,3—27,5 %,
B TO BpeMs Kak /i ['omenbckoit oomactu — 19,0 % [4].



C y4eroM BBIIIEU3JOKEHHOIO MOXHO 3aKJIIOYUTh, YTO MOTEHIUAIBHOE
KOJIMYECTBO COJIOMBI, KOTOPYIO MOKHO HCIIOJIb30BaTh B KaUeCTBE BO30OHOBIISIEMOIO
ouororuinBa 6e3 ymiepba A Apyrux norpedHocrer, coctanisieT okoyio 20 % ot ee
oOmero o0beMa Mpou3BojcTBa B perroHe. B macmrabax PecnyOnuku benapychs,
HaIrpuMep, 3TO COCTABIISIET OKOJO 2 MJH. T., YTO MpUMepHO 3KkBHUBaieHTHO 0,6-0,7
MJIH.TOHH YCJOBHOTO TOIUIMBAa TpH cpenHed BiaxkHocTu 14 %. Takum oGpaszowm,
cojioMa Kak pecypc OHOTOIUIMBA,HECOMHEHHO,MPEACTABISICT HWHTEPEC, KaK B
MacmTabax KOHKPETHOTO XO03SIICTBA, TaK U PETUOHA B LIEJIOM.

Kak yxe OblIO OTMEUEHO paHee, COJIoMa COACPKHUT Pl COCTUHEHHM, KOTOpPhIE
HE TOJBKO 3aTPydHSIOT €€ TEXHOJOIMYECKOE HCIIOIb30BAHUE, HO W OKa3bIBAIOT
3HAYUTEIPHOE HEraTUBHOE BO3JCHCTBHE Ha OKpyXkarollylo cpexy. OcoOeHHO
OTIACHBIMHU SIBJISTIOTCSI COCMHEHMSI CEephl, CBUHIIA, XJIopa, pyouaus. VX moBbIIeHHOE
COJIEP’KAHHE BBI3BIBACT 3alNIAKOBBIBAHUE TPYO KOTJIA MIPHU COKUTAHUU U YCKOPEHHYIO
KOPPO3HUI0 METANIMYECKUX MTOBEPXHOCTEN. [109TOMY Ba)KHBIM SBISIETCS OIPEACICHUE
UX KOJIMYECTBA U MTOUCK CIIOCOOOB YMEHBIIEHUS X COAEPKAHUS B ChIPbHE.

OpHUM W3 METONOB CHIKECHMS COJIEpXkKAHUA psAda XUMUYECKHUX 3IIEMEHTOB
ABJISIETCSI BBIJEP/KUBAHUE COJIOMBI B IOJIEBBIX YCIOBUAX B TEUEHHUE ONPEIEIECHHOIO
BpPEMEHH T0CIe YOOPKH, YTO TaK XE BIUAET Ha €€ BJIAXKHOCTh U CTEIIEHb YBSIIaHUS.

Ot00p 00pa3LoB AJii UCCIEIOBaHMS BIAXXHOCTU M XHMHYECKOTO COCTaBa
COJIOMBI B HAIllIUX 3KCIEPUMEHTaX MPOU3BOJAMIICA B 2 3Tara — B CEHTSIOpe U OKTAOpe ¢
npoMexxyTkoM B 30 nHell. bbimm  oToOpaHbl 00pasibl piKaHOW, SYMEHHOM,
MIIEHUYHOW COJOMBI M TpUTHKale. B Xxome mnpoBeneHus J1a0OpaTOPHBIX
MCCJIEIOBAaHUM OblIa YCTAHOBJIEHA 4YETKas 3aBUCMMOCTh HM3MEHEHHMsS BIIaKHOCTH
COJIOMBI OT TEpPHOJIa €€ SKCIO3UIMU B TMOJEBBIX YCIOBUsX. B wacTHoCcTH, 3a
O3HAYEHHBIA MEPUOJ UMEJIO0 MECTO YBEJIWYECHUE BIAXKHOCTU COJIOMBI 10 25-45% B
3aBUCUMOCTH OT KyJbTypbl (Puc.l). OnTtumanbHblii Avana3zoH BIIAKHOCTH, IS
CKUTaHMSI COJIOMBI Ha TETUIOBBIX CTaHIMIX cocTaBisieT 10-25 %.
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MweHnua AumeHb  TpuTuKane Poxb JleH

Puc.1. — lunamuka u3MeHEHHUsI BIAKHOCTH COJIOMBIB %o.
O‘-IGBI/II[HO, qTo B pAJAC CIIydacB Ha6J'IIOI[aCTC5I IIPCBLIMICHNC ONTUMAJILHOM JJIA
COJIOMBI BJIaXXHOCTH, qTo B CBOIO oucpcab IMPpUBCACT K CHUKXCHUIO
3 PEKTUBHOCTUIIONYUYECHUST dSHEpruu. Ho K HECOMHEHHOMY TOJIOKUTEILHOMY



(dakTOpy ClemyeT OTHECTH 3HAYUTEIbHOE CHIDKCHHE CONEPIKaHHUS IIETOYHBIX
METAJJIOB M COCAMHEHHWHA XJopa B COJOME BCIEIACTBHE WX BbIMBbIBaHHS. Kak
pe3yibTaT 3TO YMEHBINAET OMACHOCTh KOPPO3UHM  TOIUIMBHBIX  arperaTos,
o0Opa3oBaHusl 1IJIAKOB, M CHIDKAET MOTEHIIMaIbHbIE BHIOPOCHI B aTMOChEDY.

PC3YJ]I>TaTI>I HU3MEPCHUA 110 OTACIIBHBIM OJICMCHTAM IPCACTABICHBI HA PUC. 2u3.
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Puc. 2. — Conepxanue cepsl B 30J1€ COIOMBI(S, MKI/T)
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AumeHb Poxb NeH MweHnua Tputukane

Puc. 3. — Coznepskanue xsopa B 30ie coiombl (Cl, Mxr/T)

MOXXHO  KOHCTAaTMpOBaTh, YTO €CJIM ONTUMAJIbHAs  BIAXKHOCTb  JUIS
HCIIOIL30BAaHUS COJOMBI B KaueCTBE OMOTOIUIMBA coOcCTaBisgeT He Oomee 25%, TO
nepuog, 30 qHEW SBISETCS CIUIIKOM JJIUTEIbHBIM. ONTUMAIBHBIA CPOK BBIACPKKH
COJIOMBI B TI0JIe HEOOXOJIUMO PETYIUPOBaTh B 3aBUCHMOCTH OT METO/IOB €€ YOOpKH,
MHTEHCUBHOCTH OCAJIKOB U BIQXKHOCTH CHIPbSI.

XUMHUYECKUNA COCTaB HEMOCPEICTBEHHO BIUSET Ha CTPYKTYpy BBIOPOCOB
B aTMOC(epHBII BO3AyX. DTOT TOKa3aTellb TAK)KE HE SBISETCS CTAOWIBLHBIM, B TOM
YUCIIE U ISl TPAIMIIMOHHOTO UCKOMAEMOr0 TOIUIMBA. Y CPETHEHHBIE OPUEHTUPOBOYHBIE

JaHHBIC 110 BBI6pOC3M COTJIACHO JIUTCPATYPHBIM MCTOYHUKAM IIPCACTABIICHEI B Ta6JII/II_Ie
2.



Tabauna 2

BriOpocsl B aTMOC(epHBIi BO3AYX IIPU MCIIOJIb30BAHNH PA3JIHYHBIX
HCTOYHUKOB TOIJIMBA

Bridpocs Ha 1 Conoma [peBecuna Yrone las
T TOILJIMBA, KT

Juoxcun cepor | 0,05-0,1 0,05-0,1 8-10 —

Oxkcunsl a3oTa 8-10 8-10 50-60 25

Oxenn 15-20 15-20 50-70 220

yriepojaa

Caxa 15-20 10-15 150-200 -

Takum 00pa3om, cosloMa Kak TOILIMBO C TOYKH 3PEHHSI SKOJOTHYHOCTH YCTYIAeT
PUPOTHOMY Ta3y, HAXOAUTCS MPHOIU3UTEIHLHO HA OJHOM YPOBHE C JIPEBECHHOHN U
3HAYUTEIHHO MPEBOCXOAUT Yroyib. HECOMHEHHOE MPEUMYIIIECTBO COJIOMBI B TOM, YTO
OHa SIBIISICTCS. HEUTPAILHBIM TOTLTUBOM 10 OTHOIIICHHIO K TTAPHUKOBBIM Ta3aM.

BbICOKHIA TIPOILIEHT COJCpPKAHUS Psijia DICMEHTOB MHTAHHS, OCOOCHHO Kajws,
TEOPETUYECKU TI03BOJISICT HCIIOJIB30BaTh 301y, OOpa3yIOUIyIOCS IPH CXKUTaHUU
COJIOMBI, B  KauecTBe  YAOOpPEHUS  JUIi  TOBBIMICHUS  YPOXKAWHOCTH
CEITbCKOXO3MCTBEHHBIX KYIbTYp. Takoe NMPUMEHEHHE BO3MOXHO, €CIH IO PSIY
APYTHX MapamMeTpoB, OCOOCHHO COJIEPKAHUIO TSDKENIBIX METAJIOB, 30JIa COJIOMBI HE
MPEBBIIIACT OMPEICICHHBIX HOPMATHBOB. B 4acCTHOCTH MOKHO OPHEHTHPOBATHCS Ha
HOPMAaTHUBEI, ycTaHOBIeHHBIE 171t cTpaH EC (Tabu. 3).

TaOmuma 3.

IIpenenbHo JONMyCcTHMASI KOHIEHTPALUSA TSKeJIbIX METAJLIOB (MKI/T CyXoil
30J1b1) IJISl €BPONEHCKUX CTPaH

2 cd | Pb | Ni | Cr Zn Cu
CrtpaHna
Janus 0.8 120 30 100 4000 1000
ABcTpus 10 500 100 500 2000 500
[IBetitapus 3 100 90 100 600 150
Ounnan s 17,5 150 150 300 4500 700
[IBerus 30 300 70 100 7000 400




OTU HOPMATHUBBI MOTYT OBITH B34Thl 32 OCHOBY M Uil Poccun u benopyccun. B
HAIIUX JKCIEPUMEHTaX COACPKAHUE TSDKEIIBIX METAIUIOB B 30JI€ COJIOMBI 3€PHOBBIX
KyJbTYp, KaK MpPaBWJIO, HE MPEBBINIAT0 BBIIICYKa3aHHBIX HOPMATUBOB (TaOi. 4).
HckmoueHueM  ABIIIETCS  HEKOTOPOE  INPEBBIIICHHE  MPEACNIBHBIX  YPOBHEM
YCTaHOBJICHHBIX JJI [JlaHuM 110 KaAMUIO JUI sS]MMEHS U NIIeHULbl. ClelyeT OTMETHUT,
YTO AK€ MPH MPEBHIIICHUN HOPMATHBOB 30J1a MOKET OBITh UCIIOJB30BaHA Ha JAPYTHE
1eay, JMOO HCHOJb30BaHA B KAauecTBE YAOOpEHUs M KyJbTyp, KOTOpbIE HE
UCIIOJIB3YIOTCA JUISl TPOJOBOJBCTBEHHBIX IL€JIEH, HampuMep ObICTPOpacTyIIHe
DHEPIreTUYECKUE IPEBECHBIE UBA UM TOIIOJb.

Tabnuua 4.

CpenHee coaeps:kaHue THKeJbIX METAJJIOB B 30Ji¢ COJIOMBI C/X KYJbTYP,
MKI/T (3kcnepuMenThbl 2011-2012 ser)

DJIeMEeHT KynbTypa
Poxpb SlumeHb IImenumna Tputukane

Huak 83,2 147,7 61,5 85,7
Menp 18,2 34,2 20,2 16,2
Xpom 9,2 41,7 8,7 15,3
Huxenb 1,3 10,9 7,3 31,7
CBuHelg 3,8 16,5 4.6 7,0
Kaamuit 0,1 2,8 1,1 0,2

3akioueHue

[To pe3ynbpTaTaM HAIIUX UCCIETOBAHUN MOXKHO CIIETIaTh CJIEIYIONINE BBIBOIbI

1. TloTeHMan HMCHOJIB30BAHMS COJIOMBI B KauecTBE OMOTOIUIMBA B arpapHOM
CeKTope orpenensercs psaoM ¢paktopoB. CreayeT YyUUThIBaTh, YTO COJIOMAa MOXKET
UCIIONIB30BAaThCA U1l PA3jMYHbIX L€, HO OJHMM M3 BAXKHEUIIHNX acCIEKTOB
ABJISIETCS TOJJIEP KAHKUE TUIOJOPOAMS ITOYB 33 CUET BO3BpPATa BBIHOCUMBIX C YPOKAEM
AJIEMEHTOB UTAHUS PACTEHUI. DTO MOXKET OCYLIECTBIATHCA KaK HA OCHOBE IPSIMOTO
NPUMEHEHUST WM 3alallkd COJIOMBbI, YTO HMEET psAJd HEJAOCTAaTKOB, TaK U
INPUTOTOBJICHUSI M BHECEHHUS COJOMEHHO-HABO3HBIX WJIM  COJIOMEHHO-TOp(O-
HABO3HBIX cyOcTpaToB. TOYHOE KOJMYECTBO COJIOMBI, KOTOPOE MOKET OBITh
MCIIOJIb30BAaHO HA JHEpreTudeckue Leau 0e3 ymepOa Juisi arpodKOCUCTEM JIOJIKHO
OBITh PacCUMTaHO OaJlaHCOBBIM METOJIOM HUCXO[s M3 KOHKPETHBIX MOTPEOHOCTEW U
YCIIOBUM CEIbCKOXO3SIMCTBEHHOTO mnpeanpusTus. Hamm pacyeTsl M SKCIEpPTHBIE



OIICHKH, MOJyYE€HHbIE HA OCHOBE aHKETHUPOBAHMUS, TOKA3BIBAIOT, YTO 3TO KOJIUYECTBO
cocTaBuT He MeHee 20% OT BCero yposkasi COJIOMBI.

2. OCHOBHOM TEXHOJIOTHYECKOU MPOOIEMON MPU CKUTAHUH COJOMBI SIBJIICTCS
BBICOKOE COJIep)KaHhe B OWomacce psjia 2JIEMEHTOB (ILEJOYHBbIE METaJlIbl, cepa,
XpOM) KOTOpbI€ TPHUBOASAT K TIOBBIIIEHHOW KOPPO3MOHHOM OMACHOCTH H
COOTBETCTBEHHO YCKOPEHHOMY H3HOCY OO0OpYJIO0BaHMS. ITOT HETaTUBHBIA (DaKTOp
MOXKET OBbITh MHUHUMM3UPOBAH 3a CYET JOMOJHHUTECIHHOW BBIICPKKH COJOMBI B
MOJICBBIX YCJIOBUSIX B TEUEHHE OIPEICICHHOTO BpeMeHHu. [Ipm 3ToM HEoO0Xoammo
YYHUTHIBATh, YTO B TAKOM CJIy4ae BO3PACTAET BJIIAKHOCTh OMOMACCHI M CHUKACTCS €€
sHepreTudeckas 3pdexTuBHOCTh. [103TOMY Bpemsi BBIACPKUBAHHS COJOMBI B TOJIC
JTOJDKHO 3aBHUCETh OT KOHKPETHBIX TOTOAHBIX YCIOBUA W  TEXHUYECKUX
BO3MOXXHOCTEH AHEPreTUYECKUX YCTAHOBOK. YJelbHas TEIUIOTa CTOPaHUs COJIOMBI
MpHU BIQKHOCTH OuoMacchl 10 15% npuban3uTenbHO COOTBETCTBYET ApeBecune (14-
16 MJI>X/KT) 1 3HQUUTEIIBHO CHIDKACTCS TIPH BIAXKHOCTH 0KOJI0 25 % (8-11 MJIx/KT).

3. Ilpu cxxuraHuu COJIOMBI BBIOPOCH B aTMOC(EPHBIN BO3IyX COSAMHEHUM a30Ta,
Cephbl WM CaXXH 3HAYUTEJIPHO HIIKE MPU CPaBHEHHH, HAIPUMEP ¢ KAMEHHBIM YTJIEM.
Kpome Toro oOpasyrormuecs Ipu CKUTAaHUM TApPHUKOBBIC Tasbl, MPEXKJE BCETO
JTUOKCHJT YTJIepoJia HE YYUTHIBAIOTCS B 0OIIEeM OajaHCe perdoHa Tak KakK cojoma
SIBJISIETCS BO30OHOBJISIEMBIM OMOTOILIMBOM. 30J1a COJIOMBI COJCPKUT PSJT DJIEMEHTOB
HEOOXOJIUMBIX PACTCHUSM, B TOM YHCIIEe Kajaui, ¢hochop, IMHK, MEIb U MOXKET OBITh
HCIIOJIb30BaHa B KQYECTBE YJOOPEHUS CEIbCKOXO03SUCTBEHHBIX KYJIbTYp OCOOCHHO Ha
KUCIBIX ToyBax. Coaepxanue TSHKEIBIX METAIOB B 30J1€ 32 PEJIKUM HUCKITIOUEHUEM B
HaITUX DKCIIEPUMEHTAX HE TMPEBBIIANI0 YCTAHOBJICHHBIX JJII CTPaH €BPOIEHCKOTO
COI03a HOPMaTHUBOB.

4. C y4eToM BBIIIEU3IOAKEHHOIO MOXKHO KOHCTaTUPOBaTh, YTO HCIOJIb30BAHUE
COJIOMBI B KayeCTBE BO300HOBISEMOro OMOTOILUIMBA HE OKa3bIBACT 3HAYHUTEIIHHOTO
HETaTMBHOTO BO3JCHCTBUS Ha OKpyXxarwiryto cpeay. Coioma, HECOMHEHHO,
MPEJCTABIICT HHTEPEC KaK »JHEPreTHYSCKHl pecypc, a d(PQPeKTUBHOCTH ee
MPUMCHCHUSL OMPENCIIeTCS TEXHHYECKUMH BO3MOXKHOCTIMH W MOXKET OBITh
MTOBBIIIIEHA TTPH UCIIOJIB30BAaHUHN CIICIIUATBHBIX TEXHOJOTHUECCKUX TIPHUEMOB.
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Environmental and potential assessment of straw of cereal crops
using as a biofuel

AlehRodzkin
aleh.rodzkin@iseu.by

International Sakharov Environmental University, Belarus

Straw of cereal crops is a perspective source of renewable energy. Effective using
of straw defined by several factors, one of them is environmental assessment. The
article cover balance methods of straw potential assessment and some results of
environmental impact assessment. It was defined that straw storing in the field
cause decreasing of corrosion elements in biomass. The contents of ash created at
the result of straw firing have been detected. It was determined that in accordance
with existing agricultural practice contents of heavy metals in ash not exceed
standards for EU countries. Environmental assessment showed that straw may be
used as mineral fertilizer for agricultural crops.
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