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Mpeancnosue peaakTopa nepesoaa

HenpepbIBHBIH POCT HeH HA HeTAHbIE TOIUIMBA W NPHPOJHBIA Ta3 BCICACTBHE YCHIIM-
BAIOLLIETOCH JHEPreTHUECKOTO KPH3HMCAa B 3amajHeIX cTpaHax, B ToM umcie B CIIA,
CTUMYJHPOBAJ NpOBE/IeHHE MHOTOYHCIIEHHBIX MCCIIE/IOBAHHI BO3MOXHBIX HOBBIX MC-
TOYHMKOB JHepruH. OHMM H3 TaKUX HCTOYHUKOB sBNsAeTCH OHOMAcCCa, kOTOpas IO
CBOEMY COCTaBy ModkeT ObiThb yrilepoxacoiepxameii (pacTuTeSbHbA MaTepuan, ape-
BECHafl ILeNa, ONHMIIKH, MOPCKHE BOJIOPOCIH, 3ePHO, GyMara, ynakopouHas Tapa) Wi
caxapocoJiepxaieii (caxapHas cBekJia, caxapHblii TPOCTHHK, copro). EcTecTsenHo, 4T0
3a CYeT JHEPrHH H TOMJIMB, MOJyYaeMbix U3 OHOMACCHI, HeNb3f MOJHOCTBIO Y/OBIIC-
TBOPHTb JHEPreTHYECKHE NOTPeOHOCTH NMPOMBILIIEHHO Pa3BUTHIX CTPaH, OJHAKO JdXe
Ta HeOonbluasA nong sHeprud (mopaska 6-10%), xoTopas MoxeT ObiTh NOKpHITA 32
cuer OUOMACCH, 3aciykHBaeT BHUMaHufA. OcOOEHHO BaXHOe 3HAYCHHE HMeET TOT
¢akT, 4To GMoMacca B OTJIMYHE OT MCKOMaeMbIX MCTOYHHKOB JIHEPruM —HedTH, IpH-
POJIHOTO Tra3a ¥ yIJf —NpeACTaBiseT coGoil BO30OHORIAIOUMHACA HCTOUHUK SHEDPIUM,
W NpU NPaBUIBHON OpPraHH3alMH ee BOCNIPOM3BOACTBA M cGopa 10718 SHEPTHH H TO-
NJIKB, MOJyYaEMBIX U3 6GUOMAcCh], MOXET CYIIECTBEHHO BO3pacTH. Pecypchl 6uomMaccht
B Pa3sNIUYHBIX €e BUJAX UMELOTCA NMPAaKTHMECKH BO BCEX PerHOHaX M NOYTH B KakKIOM
U3 HUX MOXeET GbITh HallaXeHO NMPOU3BOACTBO IHEPTHU U Tomnue u3 Guomaccet. dep-
MeHTanHeit 1 T OpraHu4YecKoro BEmeCTBa MOXHO Honyduth 350-500 M TonnmeHOTO
rasa ¢ TennoToii cropanus 4300-6000 xkan/um3, 4o sKBMBaneHTHO 0,6-0,8 KT yC/IOB-
HOTO TOIIMBA.

B npennaraemoii yutatemio kuure 06o6ieH B ocuoraoM onbit CHIA no mnpo-
U3BOJICTBY SHEPTHM U TOIUIMB U3 OroMaccel. B Hell ananu3upyroTcs pecypchl M TEXHH-
YECKUE XaPAKTEPUCTUKU OHOMACCH], NOJy¥aeMoil Ha 6aze celIbCKOXO3AHCTBEHHBIX OT-
X0JIOB, TOPOACKHX OTXOJOB H CTOKOB, MOPCKHX M O3epHBIX BOIXOPOCIEH, ONHMCHIBAETCA
TEXHOJIOTHSI NPOU3BOACTBA U3 GMOMACCH YHEPTUHM (3JIEKTPOJIHEPIHH M BOASHOTO mapa)
Y TOILIHB (TOIUIMBHOTO rasa, 3TaHOJjIa, TAXKENOTO KHLKOrO TOMIMBA, YIIIMCTOrO Bemie-
CTBa), @ TaKXKe ynoOpenuit 119 CENBCKOTO XO3MHCTBA U NUTATENbHBIX A00aBOK K KOp-
MY [ CKOTa MeTOAamu Trasudukanuu u (bepmel-lraunn Paccmtpaaamcﬂ npoexrm
npeHa3sHauYeHHbIX COOTBETCTBEHHO s leOBIIeTBOpeHuﬂ pamoﬁam,nmx H Jo-
KaJbHBIX NOTPeGHOCTElf B HEPIHHM, & TAKXKE BO3MOXHOCTE CO3NAHUA CTEIHABHBIX
JHepreTHYECKHX XO3MHCTB HA MaJIONpUrOHEX LA CeNbCKOTO XO3sficTBA yrolbsix
H BOZHBIX SHEPreTUYECKUX XO3SHCTB Ui .BHIPAINMBAHUA U cHCTematmyeckoro cOopa
6uoMacchl.

OcobeHHO BaXHOE 3HAauY€HHE YTHIM3alUs GuoMacchl uMeeT B CEJILCKOM XO3sil-
CTBe, IJle HA pa3jIMMHbElEe TEXHOJOTWMECKHE HYKIbI eXeroJHo pacxolyercs Goibluoe
KOJIHYeCTBO TOIUIMBA M HENPEPBIBHO PAcTyT MoTpeGnocTd B yaoOpeHusx. ITpu anas-
po6Ho#t hepMenTandu GHoMacch! Hapszly ¢ 6MOra3’oM HONy4arOT OCTATOK OpraHuye-
CKOTO BemiecTBa, npejcTaBnsatoluit cobof obe3szapaxeHHoe, TMIUCHHOE 3amaxa yao-
Openre Gonee BHLICOKOTO KayecTRa, 4eM OOBMHBIA HABO3.

B CCCP B 1986-1990 rosax niaHupyeTcs NOCTPOMTh HECKOJLKO COTEH CBHHO-
KOMIIIEKCOB C rOfI0BbIM OTKOPMOM MHOIMX MHJUIMOHOB CBUHEH M COTHM KOMILIEKCOB
KPyNTHOTO pOraToro ckoTa. Peanusaius OTXOZOB TONBKO XHBOTHOBOIYECKHX KOMILIEK-
COB 1O3BONKIA OBl ONYYaTh MHITUApAbl KyOOMeTpoB Guora’a M MUJUIMOHE! TOHH
LUEHHOTO ynoOpeHus.



6 _ Tpeaucnosde PenakTopa NepeBond

VTunusanus ropoicKux oTXonoB B CTOKOB TakkKe MOXeT JaTh 3HAYUTENHHOE 10-
TIOJHHTENbHOE KOJHYECTBO JHeprud. ITyTeM auaspobuoil (epMEHTamMM OTXOROB
B CoserckoM Coro3e MOXHO NOMYYaTh EKETOAHO 2 MIpd. KyOWMueckux METPOB
MeTaHa.

B cOOTBETCTRUM ¢ NPUHATOR DHepreTwyeckol nporpaMmoll Ha AJMTENbUBIA IE-
puon 8 Coserckom Coro3e npuzaercs OosblUoe 3HAaYeHHe YTHJIH3AUMH OHOMACCHI,
JanbHeRllIeMY Pa3BUTHIO OMO3HEPreTHKH, NPEAOTBPAILICHHIO 3ATPA3HEHUS OXPYXato-
me# cpensl, MMTCHCHDHKAIMH CENbCKOTO XO3:KCTBA IyTeM npHMeHeHds Gonee Iddex-
THBHBIX H fICIUEBLIX Y1oOpennii. B cBA3KM ¢ 3TUM npepfaraemMasl KHUTA NpeacTaBseT
HEeCOMHEeHHbIH MHUTepeC s COBETCKOrO YUTATEN, 0COOEHHO /1M CrelMaIdcTOB, 3aHH-
Maloumxcs npobreMaMH NIAHAPOBAHHA JHEPreTUKH, TEXHMONOrUM INPOM3BOACTEA
SHEPTHA U TOIUIMB U3 6HOMACChl, HCKYCCTBEHHOTO BbIpaiuBaHHs GHOMAcChl, YTHIH3A-
MM TOPOACKHX H CENMBCKOXO3AHCTBEHHBIX OTXOJOB.

A.B. YEPTKOB



Mpeaucnosue

Hauuuas ¢ ocenu 1973 r,, xorga ucroulende HedTsaHeX pecypcoB CIIIA crano peans-
HOCTB O, BEYTCA HHTEHCHBHbIE IIOHCKH HOBBIX MCTOYHUKOB 3Heprud. OZHHM U3 Takux
UCTOYHHKOB siBJiseTcs GMOMacca, U3 KOTOpo#k Moxer ObITh moNlydeHo XHIKOE M Tra-
3006pa3uoe TONIHBO.

Tfox 6uoMaccoif 0OBMHO MMEIOT B BHIY BO3OOHOBIAMOIIEECS OPraHH4ecKoe Be-
[IECTBO, TEHEPHPYEMOe PacTeHHAMH nyTeM ¢oTocuuTe3a. ITepBUMHBIM HMCTOYHHKOM
6uoMaccHl SBIIOTCS fiepeBbd, CEbCKOX034HCTBEHHbIE KYJIbTYPBL, BOHBIE PacTeHHA.
IMocne c6opa 1 nepepaboTku 6HOMAcChl B TOBapHble NPOAYKTH 00pa3ytoTCa OTXOMBI,
KOTOpEIE BMECTE ¢ TBEPABIMH TOPOACKHMH OTXOJAMH MOTYT OKa3aThCA HCTOYHHKOM
60/LIIOr0 KOJMYECTBA OPTaHWYECKOTO MAaTepHalia, NPUTOJHOTO [JIA IIOJyYeHHA J10-
NOJMMTEIbHOH IHEPTHH.

BuoMacca B KavecTBe MCTOYHHKA JHEPTHU HCIIONB3YeTCs C JPEeBHEHIUMX BpeMeH.
Jlo cux 1Op IpeBecHOE TOIJIMBO OCTaeTCAd OCHOBHBHIM MCTOYMHKOM JHEPrHU B Goib-
et yactu Mupa. B CIIA bcero muum 100 neT Ha3zanm npoBa HapaBHe ¢ YrjeM SBJA-
JICh OJHAM H3 OCHOBHBIX HCTOMHHMKOB 3Hepru. CeroxHs Ha nomo GuoMacce! npuxo-
gutes 2,1 pm MDDk oMepruM, B TO BpeMs Kak B cTpaHe mnotpebisercs
82,3 Tpma. MAx. oy 3Heprun GHoMacchl He3HaYHTelbHa IO CPaBHEHHIO ¢ JOJIEH
sueprun norpebisieMbix HedTsaHbIX Tonnue (40,1 TpiH. MJAX) HIM NPUPOLHOTO Ta3a
(21,9 tpma. MJIx), opgHako OHa CpaBHMMa ¢ joneli  aTOMHOH  3HEPruH
(2,9 Tpm. MAx). K xonuy XX Bexa KOMHUECTBO 3HEPIHH, NOJY4aEMOH B pe3yshbTaTe
nepepaboTku GruomMaccel, MoxeT BodpacTH 10 5,3-10,6 Tpna. MAx. Takum obpazom,
6uomacce, mO-BHAMMOMY, CIIENYET OTBECTH ONpPElE/ICHHY!O POJIb B IHEPreTHYECKOM
6anance cTpaHsI

B naHHOMR KHUTre aHANU3UPYIOTCS BO3MOXHOCTH UCIIONB30BaHUA OHOMacch! B kaue-
CTBE SHEPTeTHYECKOTO Chipbi. Pe3ymbTaThl MCCIeIOBaHUH, TPOBOIMMBIX B 3TOH obna-
CTH, NOKA eme He MO3BONAIOT JIeNaTh NMPOTHO3bl ¢ JOCTATOYHOHR ONpEe/IeNeHHOCTHIO,
TaK KaK OTHOlUeHHe GHoMacca/IHEPTHS He NOCTOAHHO. IT03TOMY HAacTOAmMYK KHHUTY
ClelyeT PacCMaTpHUBaTh KaK BBeJeHUE B 0OJNaCTh NOyYeHUS IHEPIMH U TOIMBA U3
6uomaccel. OCHOBHOE BHHUMAaHHE YHE/IIETCA UCTOYHHKAM OHOMAcChl H TeXHHYECKUM
U IKOHOMMMECKMM acnekTaM IIPOM3BOICTBA 3MePrud u3 Hee. KpoMe Toro, onucet-
BArOTCS COBPEMEHHbIE POU3BO/ICTBA JHEPIMH H TOIIMBA U3 OHOMACCHI NyTeM ee Ouo-
JIOTHMeCKO# U TepMOXUMIuecKod InepepaboTKH.

Mpbil 6narozapuM BCeX aBTOPOB JaHHOK KHMMIH 3a IEHHbIH BKJajJ B pellieHde
CTONs CIOXHOMH, a NMOpo# U NPOTUBOpPeuUBOH NpobaeMbl UCHIONB3OBAHUA OGHOMACCHE
KaK 3HepreTHMEecKOro chipbsi. MBI Takxke npusHaTebHbE 1-py Hencu Paynpu u oco-
Genno Mapraper Bunmugopn 3a akTuBHoe cozmeficTBHe H HOMOLIb IPH HANUCAHUH
9TOH KHHIH.

CAMHP C. COYDEP
Hopmas, wmr. OknaxoMa

OCKAP P. 34ABOPCKH
Mak Jlnan, orr. Bupmxusus



UcTouHuHM 6HOMacChl

Octatku u orxoas!
JI. Juac?, K. Foayex®

B macTofiliee BpeMs YIIEPOACOACPKALIME OTXONH ONEHMBAIOTCS KAK OIMH M3 BO3-
MOXHBIX JONOJHUTENbHEIX UCTOYHUKOB 3HepruH. ITo-BUuaMMOMY, HMEHHO HCIIOJB30-
BaHHE OCTATKOB M OTXO/08 IO3BOJMT OT/[eNbHBIM paitoHamM CHIA ynosneTBopUTH
3HAYMTENBHYO 4ACTh CBOMX NOTPeGHOCTelH B JHePIWH. B ¢BA3M ¢ 3TM BaxHOe 3HaYe-
HHMe npHobpeTaeT reorpadus HAKONJEHHS OCTATKOB M OTXOJOB.

ITpa NpPOrHO3MPOBAHMM JIHEPTETHMECKOTO MOTEHHMANIA OCTATKOB, BKIO4ass OT-
Xofibl, CIEYET UMETh B BHAY, 4TO (1) HCTOYHHKOM 3HEPIMH MOXeT ABIATHCS JMLIL
OpTranduecKkas 4acTh OCTaTKOB. B 1aHHOM ciyuae nojipasyMeBaroTcsd He TOJBKO NMPO-
AyKTbi GHOJIOTUYECKOTO TIPOMCXOXK/IEHHS, TaK Kak IO kpajineit Mepe 70% obwero ko-
JIMYECTBA CCNIbCKOXO3AKCTBCHHBIX H ropojckux octatkoB B CIIA npencTaBnasT co-
6oit roproure MaTepuannl; (2) 4N9 NONyYeHHS FHEPIMH MOXET GHTE MCIONBL3OBAHA-
JMIUb YacThb FOPIOYMX OCTATKOB H3-32 HX HEPaBHOMEPHOTO pacupezcieHus; (3) Heo6-
XO[MMbie TOYHBIE JaHHbIE O TEMIlaX HAKOIJIEHHS CENbCKOXO3SHCTBEHHBIX W TOPOJI-
CKHX OTXONOB M HX KOJHYECTBE, KaK NMPaBUJIO, OTCYTCTBYIOT; (4) HEKOTOpBIE TOPIOYUE
OTXO/15l, IPUTO/IHBIE /1151 UCIOIB30BAHUS B KayeCTBE HCTOMHHWKOB JHEPIUH, MOTYT Ha-
xouTh Oonee 3(QeKTHBHOE NPUMEHEHHE, HATIPUMEP BOCCTAHOBJIEHHOE BOJIOKHO IR
npousBojcTBa OyMard UM HaBO3 U PACTUTENbHBIE OCTATKH ANA YAOOpEHHS MOYBM
C HENbfO YBENHYEHUS €€ IIOJI0POIHS.

1. TBEPJBIE 'OPOJACKHNE OTXOJAbI

PanponanbHOe HCIONL30BAHHE M yHajleHHE TBEPAbIX TOPOACKUX OTXOHOB,
B OCODEHHOCTH B KpPYIHBIX [OpOJAX C NMPHIOPOJAMH, ABJIAETCE OAHON U3
BaxxkHeHIIUX npobnem, CBA3AHHLIX ¢ OxpaHo#l oxpyXatoweil cpegsl OT 3a-
rpsasueHuil. K TaxuM OTXOAAM OTHOCATCS AOMAILIHKE OTXOAbl, OTXOABI JieT-
KO#t HPOMBININICHHOCTH ¥ CTPOHTENbHBIH MYyCOp.

Jlnd OmEHKH 3HEPreTHYECKHX PECypcOB H COCTaBJieHHsA MnaHoB cbopa
H JIHKBHJAIME OTXOJOB HeoOxoauMo 3HATh HX TOuHOe kosmiecTBo. IlpuBo-
AuMbIC B JIATEpAType AaHHbIC 00 OTxOmaX, Kak NPaBUJIO, ABJIAIOTCS CpPeAHH-
MH H OCHOBBIBAIOTCSl Ha peE3yJbTAaTaX HCCACAOBAHUS, NPoOBENCHHOTO Ympa-
BICHHEM 1O Oxpame oOkpyxaromeil cpeast CHIA (United States
Environmental Protection Agency —EPA) ¢ y4€TOM KOJH4eCTBAa NOCTYIIHB-

D Luis F. Diaz, Cal Recovery Systems, Inc.
2 Clarence G. Golueke, Cal Recovery Systems, Inc.



WcTounuxd 6GHoMacchl .9

[IMX K YHHITOXKEHHbIX 0TX0J0B [1]. Corjlavtio nporHo3y 3Toro. ynpasiexus,
obmee koJmdecTBO TBepAblx ropoackux orxomxoB B CIIA pocturmer
k 1986 r. 182 MuH. T, wim 2,12 kI Ba Xymy Hacenesus B cyTku (tabn 1). On-

Tabauya 1. Ouenka H nporso3 Hakomnenus TBepasix orxozoB B CIIA B nepuon
1971-1990 rr. [1]

KomecTso OTXORNOB Onenxa TIporuos
97 1973 1974 1975 1985 1990
MHIJUIHOH TOHH B Tron 121 131 131 - 123 182 204
KunorpamMM RHa [ynly Hacelre-
HHUS 1,60 1,70 1,68 1,54 212 227

HAaKO Takas OLEHKAa SBJETCA 3aBBILLEHHOMN, IOCKOJbKY JaXe PEeKopA 1o Ha-
KOMNEHHIO TBEPAbIX OTXONOB, KOTOpelil Npumamnexur r. Jloc-AHmxenecy,
cocTasyiieT npuMepHo 1,02 Kr/cyT. DTOT pe3yia»TaT MoXKHO CUMTaTh OoJiee
JIOCTOBEPHBIM, TaK KaK OH OBLJI MOJIyYeH MyTeM AciHCTBUTEILHOTO oNpenesie-
HHSl MAacChl OTXO/10B, 2 HE TOIBKO MPOCTLIM IOACYETOM KOJHMYecTsa TPaHC-
HOPTHBIX CPEACTB, HEOOXOAMMBIX A1 BbiBO3a 0TX0A0B. Ecyin nepecMoTpeTh
AporHO3bl YIIpaBieHus MO OXpaHe OKpyXkarolliel cpefbl ¢ yIeTOM JaHHBIX,
noJyueHHsIX Aas T. Jloc-AHmxeneca, To ofluee koJMIecTBO TBEPABIX TOpOX-
ckux otxomoB CIHIA Oymer, BeposaTHo, kojebaThcs B Mpeaenax
110~148 mutH. T B TOA, .

OcHOBHOM COCTAB TBEPABIX T[OPOACKHX OTXOHOB IpuBencH B Tabi. 2.
Hprmepro 809, 0TX010B OTHOCHTCA K T'OPIOYMM MaTepuajaM, U3 KOTOPBIX
65,6% umeer Ouoinormueckoe mpoucxoxacHue. K HEM otHOocATCa OyMara,
NHUILEBbE U XKUBOTHBIE OTX0Abl. CliefiyeT uMeTh B BHAY, 4TO IIPOLCHTHOE CO-
OTHOIIIEHHE OTHCIbHLIX KOMIIOHEHT K0JjieOJeTCs B 3aBUCHMOCTH HE TOJIBKO
0T BpEeMeHH roja, Ho 1 OT paifoHa, yTO COCTABNAET OCHOBHYIO NpobjeMy
IPY WCIONB30BAHAK OTXOMOB B KAueCTBE HCTOYHMKA 3HEPIHH.

Tabauya 2. CocTaB TMIOMYHBIX TBEPIBIX TOPOJICKHX OTXOHOB

\ [25]
KoMrnioHeHT™ Conepxanue, macc.%,
bymara 43,2
Meraumt 8,0
CTtekno, kepaMuka, TPYHT 10,8
ITrnacT™accsi, pe3uHa, TPAMbE 4,5
IluiueBsie ¥ XUBOTHBIE OTXOxbl 23,5
ITpouyne oTXOzBL 10,0

Hroro 100,0
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1.1. Fopioume orxommt

IIprn aHami3e OTXONOB ONPEAE/ISIOT B MEPBYIO O4EPENb HX BJIAXHOCTH,
a TaxXe COACPXaHHUE JIETYIUX BELIECTB, yriepoaa u 30kl CocTaB THNIMHBIX
TBEpAbIX TOPOMCKHX OTXOZOB npHsedAeH B Tabj. 3. Conepxanme yriepona
¥ BOAOPOZA B TBEPABIX T'OPOACKHX OTXOAAX MOXET OBbITh NOBOJIBHO BBICO-

Tabauya 3. Xumudeckuif COCTaB THAMYHBIX TBEPIBIX TOPOJCKHX OTXOZOB

[26]

AnemeHT Coaepxaxue, Onement Conepxanne,
Mace. % MAcC. %
Bnara 26,04 Asor 0,28
Yrrepon 27,23 . Xnop 0,20
Bonopoxn 385 Cepa 0,26
Kucnopoa 21,49 3ona 20,63

kuM (B maHHOM cny4yae 31,08%;). Haubosee CymecrsenHoil xapakTepucTuxoit
TakUX OTXOZOB C y4eTOM BO3MOXHOIO HX MCHOJIb30BaHHA B KayecTBe TO-
IUIHB ABNACTCA HU3kOE cozepxkaHue cepbl—0,26%;, YTO 3HAUMTEILHO HHXE,
Y€M B BLICOKOKAQYECTBEHHBIX TOIJIMBAX A1 KOTEJBHBIX H YIJIAX ¢ HH3KHM CO-
nepxanueM cepol. ConepkaHue a3oTa ¢ TOUKH 3peHus o0pa3oBaHUA ero OkK-
CHJIOB NIPH OOBMHOM CXKHUTaHHH OTXOJ0B TAKXKE HE BLI3LIBACT OnaceHuii. Boi-
cuIasi TEIJIOTA CropaHus TakHX OTXOHOB MOXKET H3MEHATLCA B Mpejeiax
9300-11 600 x[x/xr. Ecnmu Obl cpemmss TemuoTa CropaHus COCTaBjANia
10500 xJTx/xr, To B 1980 1. oTxoabl B CHIA MoOrnm oxa3aTbcs HCTOYHHKOM
1,16-1,55-10'% x{x smepruu. OnHako 3TO TEOPETHYECKH, MOCKOJbKY HE BCE
cobpanHble OTXOAbI MOTYT OBITE NpaKTHMECKW WCIONb3OBAHBL [JIA MOJyYe-
HHUsS JHEPTHH.

JlaHHBIE, MOJIYHEHHBIE ABTOPAaMH, CBUAETEILCTBYIOT O TOM, YTO 11 obec-
HedeHus PeHTAbeIbHOCTY NPEANPUATHS O NPOU3BOACTBY SHEPTHH H3 OTXO-
IOB OHO JOJIKHO nepepabaTeiBaTh He MeHee 270 T oTx0n0B B cyTxu. Haubo-
Jiee TOOXOASAIUM MECTOM JUISl pa3sMeEIeHHs MpeIpUATHS 10 NPOH3BOACTBY
SHEPTHU U3 OTXOJOB MOTYT OBITh KPYHHBIC IOPOJA ¢ HACENEHUEM YHCIICH-
HOCThIO 150-200 ThIc. wen. B Takux roponax u3 TBepAbIX TOPOJICKHX OTXO-
OB MOXKET OHITh moJyveHo npuMepHo 0,74—1,06-10!° kdx sHepruM B ToA.

1.2. TIloBbiuieHHe Ten/IOThI crOpPaHHs

B cBa3HM ¢ Pa3sHOPONHOCTBHIO TBEPABIX FOPOACKMX OTXONOB, & TaKXKe pa3HO-
ofpasueM YCIOBHE OxpyXawulel cpelbl, CONMAJBPHBIMH, TEXHHYECKHMH
H APYyTMMH OTPaHHYCHHSAMH B OOJIBINMHCTBE CIIy4aeB, Peke YeM HCIIOJb30-
BaThb TBEP/BIC FOPOACKUE OTXOALL B ka4eCTBE TOILIMBA, UX HEOOXOOuMO 00o-
ratuthb. O6oramniesne MOXET ObITh IPOU3BEACHO BPYYHYIO HJIH MEXaHHYECKH.
CoBpeMeHHbIH MexaHHueCkuit Crocob oforameHus BCEX OTXOLOB OOBMHO
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Tabsuya 4. XapaxTepuCTHKH TOIUIHB, MOJYYEHHEIX M3 OTXOROB H YIUIR :[27]

Bua TOmAHDA Bnara, 3onal, TenoTa cropanus,
% r/MAx x/(xfxr

RO OCYIIXE noCne

ocyumu
TonnMBo, NOJYYECHHOEe M3 TBEepABIX OTXOHOB:

no oborameHus 225 173 12111 15627

nocie Gboramenus 163 78 15541 18 568
Vroms BoctouHbIX paiionos CHIA 125 28 26875 —

Y Tlps Temnote crop. B AHHH H

BKJIIOYAET BO3AYIIHYIO M MarHHTHYIO cenapaiuio u rpoxoucnue. [locnenona-
TeJILHOCTh ONepanMii M BpeMsA, pacXolyeMO€ Ha kaXIylo M3 HHX, MOTYT
OBITh pa3M4HBIMH. B pe3ynbTaTe yKa3amHbIX omepammii oT mepepabaTbiBae-
MO Macchl OTXOOB OTAENAIOTCS META/UbI U CTexJIO H TakuM ofpa3oM
oboramaerca oprammieckas 4acTb. M3 jaHHbIX, NpUBENCHHBIX B Tabi. 4,
MOXHO BHJETh, TO B pe3yJibTaTe 00OTaIeHNs W OCYIIKH TEIIOTa CTOpaHus
TOILIMBA, IOJYYEHHOTO H3 OTXOMAOB, YBEHYABACTCA, MPHOIHKAACh K TEIJIOTE
CrOpaHus YyIJif, a COACPXaHHE BJjark u 3o0Jikl cumxkaerca (¢ 17,3 npo
7,8 t/Mx).

1.3. Ortcroit ropoacknx croussix Boa Y

Trnst otctogn. ITpoucxokaeHUe oTCTOS MOXKET OBITh pa3/m4HBEIM. B 3aBucu-
MOCTH OT CTereHH o6paboTxu OTCTOM TOPOACKHMX CTOMHbIX BOJ OOBMHO ae-
AST Ha YETHIPE KATErOpHH: NEPBUIHBIH, BTOPHIHBLH, TPETUMHLIR U NMEpErHuB-
muk B aHadpoOHbIx ycnoeuax. HeoGpaboTaHHbHiI mepBHYHBIE OTCTOH
COCTOMT M3 TBEPIBIX OCENAIOIIMX U3 CTO4HBIX BOA BeulecTB. OH HeCTabHIICH
M OCTeTHYECKH HENpUATEH. BTopuuHbIH OTCTOM MoOXeT OBITH aKkTHBHPO-
BaHHBIM OTCTOEM ¢ OHOGUIBTPOB OYHCTHBIX COOPYXEHHA M NPEACTABIAET
cobo¥t TBepIble BelIECTBA, BBIACIAIOUIMECT [OCNE BTOPHYHOIO OTCTOSA.
TBepable BellecTBa, CONEPKAIIMECS BO BTOPHIHOM OTCTOE, TaKXKE OTHOCH-
TeJIbHO HecTAOUIbHBL, HO He 00JlafgaroT 3CTETHMECKH HEMPHUATHBIMH CBOMH-
CTBaMH, IPHCYIHAMKE BeoGpaboTaHHOMY MEPBHYHOMY “OTCTOK CTOUHBIX BOJ.
TpeTuunblii OTCTOM eCTh pPe3yabTAT TPETHYHOTO OTCTOA CTOYHBIX BOJ,
¥ GONbIIYIO YacTh ero COCTABAAIOT HEOpraHMYeckHe BemecTBa (HanpuMep,
U3BeCTh M IiMHA), OpraHuyeckas 4acTh TPETHMHOTO OTCTOSl TAKKE OTHOCH-
TeJIbHO HecTabunpHa.

Koumuectrno orcros. IlepBHunoe oCaXneHME M aKTHBHPOBaHHE OTCTOA IpPH
00brHOM 06paboTke CTOYHBIX BOJ NO3BONSAIOT OTACIHTE TBEPABE BEIeCTBA

U B nocnennee BpeMs Ha6moaeTcs TEHACHIMSA PACCMATPHBATL OTCTOH CTOYHEIX
BOL Kak OfiMH M3 BUJOB TBEPIBIX TOPOACKHX OTXOZIOB.
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B KoqmdectBe 3,6 xr/M> crounbix Box [2]. Ecou momycTuTh, 4TO HaKoIleHHe
CTOYHBIX BOJ Ha IyllIy HaceJleHus B cpenHeM cocTaBiseT 0,379 M3/cyT, To Ha
Hacenenue B | MUIH. 4eoBek OyleT HPUXOMUTBCH 98 T CYXOTO OTCTOS, a
B macmrTabe CIHIA-864 muH. T B TOI

Ho ocymku otcTo# conepxuT Oosbiioe konauuecTBo Biard. Tak, Hampu-
Mep, OTCTOH, NocTynaroumit 3 ocanuTedbHOro OacceiiHa, COOEPKHUT OKOJIO
95% Banaru. Iocye HexoTOpO# cTabUIM3ALME OTCTON, KOTOPAsh NOCTHIAETCS
nyTem ero cOpaxxuBaHUS, COAEPKAHHE TBEPIbIX BEIIECTB coCTaBiseT 30%,.
CorsacHo peaybubiM ouenkaMm, CIHIA MoryT umeTh exeroaso 28,2 MIH. T
otctos ¢ 70% Bnarn. OmHAaKo 3TO KOJMMECTBO JOJDKHO PpE3KO BO3pACTH
BesencTeue npunaTud PenepaibHpIM ynpaienueM no Oopbbe ¢ 3arps3me-
HueM BoAb 3axosa P.L. 92-500, xoTophi#l mpeanuchiBaeT BTOPHIHYIO 0Opa-
GOTKy CTOYHHIX BoJ MO Bcel cTpame. IIpH 3TOM HAKOIJIEHHE TBEPAbIX Be-
IIECTB JOJDKHO BO3pacTu B 2-5 pas.

XapaxTepicTHka oTcTos. [0/ CoNep)aHUS OPraHUYeCKO YacTH OTCTOS IO-
POACKUX CTOUHBIX BOA Kosebnercs oT 50%, B meperHHBINEM OTCTOE A0 HpPH-
MepHo 707, B HeoOpaboTaHHOM oTcToe. B cilydasx THIHYHBIX OTCTOEB CO-
Aepxanue asora (N) pocturaer 2%, dochopa (B Bune P,0,)—4%, xanusa (s
sune K,0)-0,5%,. Otmewarorca takxke cienpt anementos Cd, Cu, Ni, Zn,
Cr, Hg u Pb.

Hcnonn3oBanne otcrod. DuHeprocofepxkanue ueobpaboTaAHHOTO OTCTOS pas-
HO npuMepHo 16284 xJIx/kr cyxoro BelecTBa. DTO O3HA4aET, 4TO MPH CO-
BPEMEHHBIX TEMMNAX HAKONJCHHSA OTCTOA TOPOACKHX CTOYHHIX BON K3 HHX
MOXHO TOJNYYHTb npuMepno 1,41 10'% k% /rox.

OnHako MPaKkTHYECKOE UCHOJB3OBAHME OTCTOS B KAYECTBE TOIJIMBA Bbi-
3bLIBAET CYIIECTBEHHBIE 3aTpynHeHHdA. I J1aBHasi TPYIHOCTH COCTOMUT B TOM,
MTO BBICOKOE BIAroCOIEPXKAHHE HE NO3BOJAET HKCHONB30BATH OTCTON Oe3
OCYIIKH, Ha KOTOPYIO pacxolyeTcs (pakTHYECKH BCA BBIAEIAEMAs B mpoIecce
€r0 TOPEHUA JHEPrud, HE rOBOPA yXKe O 3aTparax, CBA3AHHBX ¢ cobmone-
HHEM yCTAHOBJICHHBIX HOPM II0 IpPEAOTBPAIICHHIO 3arpsA3HEHHSA OKpYXaro-
IEH cpeabl

OnnuM u3 Haubosee 3pPeKTUBHBIX METOAOB MOJYYEHHS JHEPTHH H3 OT-
CTOSL TOPONCKHX CTOMHBIX BOJ, NO-BUAKMOMY, SIBJISIETCSA ITPOM3BOACTBO METa-
Ha MyTeM aHa’poOHOro MNeperHuBaHud OTCToA. ONHAKO CYIIECTBYHONME
YCTaHOBKK [JI TAakoro mponecca nubo He QyHkiponupyor, Mubo skcnya-
THPYIOTCA IJIaBHBIM 00pa3oM /i 4acTHIHOH 0OpaboTKH OTCTOS M yMeHb-
mennst ero obsema. [Ipu sTOoM nHIL HA HEKOTOPHIX YCTAHOBKAX MOJy-
YaeMBlif Ta3 HCIOJB3YeTCs UM MOJOrpeBa NEeperHuBaTeiel, B TO BpeMs Kax
OoNbluas YacTh METAHA TEPACTCS.

Uro, KacaeTcs HPaKTUYECKOM 3HAYUMOCTH OTCTOS MOCTE XHMHYECKOM
006paboTKH CTOYHBIX BOA HA TPETHYHOM 3Tale KaK BO3MOXHOIO MCTOMHHKA
9HEPTHH, B HACTOAMICE BPEMS H3-3a HaJIMYHA B HHUX HErOPIOYUX COCIUHEHHI
BO3MOXKHOCTE €r0 HUCHOJNb30BAHUA [ HPOH3BOACTBA JHEPrUH BbI3BIBAET
COMHEHHS. o
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Hcnofb30BaHUE OTCTOA TOPOACKMX CTOYHLIX BOA B CEJILCKOM Xo3fiicTBe
TpebyeT 3HAYMTENHHO MEHBILIMX YKOHOMHMYECKHX M IHEPreTHYeCKHX 3aTpaT.
Ho B 3TOM ciydae HeoOXoauMo OBITh YBEpEHHBIM, YTO [O CBOEMy COCTaBY
oTcTOl MOXeT OBITh npHMEHEeH B KauecTBe yAOOpeHHS MOYBBI.

2. OTXOJAbl XUBOTHOBOACTBA

OTx0aH KHBOTHOBOACTBA NpH OecCTOMIOBOM CONSpKAHHH CKOTa HE MHpel-
CTABIIAIOT MHTEpECa ¢ TOYKH 3PEHHA HMX HCIOJb30BaHHA I NOJIyYEHHS
3HepruH: KOJMYECTBO XMBOTHbIX Ha E€IMHHMIY IUIOM@ALH HACTOJIBKO MAjo,
a pacceMBaHHE OTXOAOB KHBOTHOBOJACTBA HACTOJBLKO BEJIMKO, MTO NOCTaBKa
HoCJIeOHUX HA IpeNIpUATHA 1O [POM3BOJACTBY JHEPrUH OKa3bIBAETCA IKOHO-
MHMECKH U IHEPTEeTHYECKH HEOIpPaB/aHHOM.

CoBepleHHO HHas CHTyauHs CKJIa[blBaeTcs IPU COAEPKaHUH KHBOTHBIX
B 3aKpHITHIX MOMELICHHSAX, TAKHX, KAK CKOTOOTKOPMOYHBIE XO3fi#icTBa Ipo-
MBIILJIEHHOTO THIIA. B 3TOM cJlydae KOJIMYECTBO OTXOZOB, cOOMpaeMbIx
¢ eOMHHIKI IUIOWAM, CYWIECTBEHHO BO3PAcTaeT, a pacxolbkl Ha mx cbop
¥ [JOCTaBKy 3HAYUTEIHHO COKpALIAaroTCS.

2.1. Ko/myecTso M KavyecTBO 0OTX00B

OcHoBHY!O 10J10 noroyosbs ckoTa B CHIA cocTaBifrOT XHBOTHBIE, Ipex-
Ha3HAYEHHbIE 11 [POM3BOACTBA MSCO-MOJIOUHBIX IPOAYKTOB. Takue Xu-
BOTHbIE JAlOT IpuMepHo 180 MUIH. T cyxo#f Macchl HaBo3a exerogso. o
nausbniM EPA [3] wa 1973 r., ocHoBHBIE KuBOTHOBOmIECKHE depMbl cobpau
okojio 40 MJH. T cyxoif Macchl HaBo3a. Corsacno Gosiee Mo3aHell oueHKe,
B 3aKpBITBIX NOMELIEHHAX MOXeT OnTh cobpano 10,5 MJH. T cyxoil Macchl
HaBo3a, C y4yeToM Bcex OOCTOATENBLCTB MOXKHO MOJAraTh, 4TO IIPHMEPHO
50-80% ot 40,5 MyH. T, T.e. 20324 MJH. T CyXo#l Macchl HaBO3a, MOXET
6bTh cobpano IkoHOMHMUYECKH ONpaBiaHHBIMHA crocobamu.

KonudecTBa HaBo3a OT KaXOro BHAA XHBOTHHX H €ro COCTaB 3aBHCHT
OT pauMOHa NHUTAHUA U NPOJOJDKATEILHOCTH COAEPXAHHA KHBOTHBHIX B 3a-
KpHTHX nomemenusx (tabn. 5). Comepkanue Bjard B Hapo3e konebieTcs
B npeaejgax 60-85%,. OTHOCHUTEABHO BLICOKOE COACpXKAHHE BJIArH OrpaHHYH-
BaeT TEXHOJOTMMECKHE BO3MOXHOCTH IIOJIydeHHA 3Hepruu M3 Haposza. Co-
[JACHO UMEKOIMMCH JaHHBIM, TEIJIOTa CrOPaHHA HABO3a B CPCAHEM paBHA
17450 xIx/kr cyxo# Macchi.

2.2. Hcnoim3osanHe OTX0/10B

Onnum u3 Haubonee >¢pexTHBHBX cocoboB 06paGOTKH OTXOMOB XKUBOTHO-
BOAcTBa fABJAETCH aHa’pobuas (epmentanus WM Guorazmbuxammsy). Ipu

! HekoTOpbie KpYNMHBIE CKOTOOTKOpMOYHBlE XO3fHCTBA MPOMHILLICHHOTO THAA
ILITaHCh OcymecTBUTs OHOrasupHkanuo HE TONBLKO ¢ HENbI0 MPOM3BOICTBA 3HEP-
THH, HO TAaKXe /A obecnedeHHs CAHHTAPHO-NPOPHIIAKTHIECKHX YCIOBUH NpH HOATO-
TOBKe OTXOA0B /11 nepepaboTKH.



14 ' Yacts 1

Tabauya 5. KomriecTBO M COCTAB HABO33, NMOJMYYAEMOTO OT

KupoTaoe Macca 8- O6G1eM Haposa, Moxpas Macca
BoTHOTO, KT M>/cyT 3a, KT/CyT

1. MscHo#i ckot 500 0,028-0,037 21.1-36,6

2. MonouHblik
CKOT 500 0,031-0,036 30,2-35,0

3. Jlomamm 500 0,025 28,0

4. CsuHbpH 100 0,0056-0,0078 54-7,6

5. Osunt 50 0,002-0,003 1,9-3,0

6. Jomaumsas 25 0,00014-0,00017 0,14-0,17
NTHHA

9TOM HCHOJIL3YETC HE TOJBKO MNOJyYaeMblii MeTaH, HO M OCTaTKH (epMeH-
TauuH (eperHHBaHNA), KOTOPHIE HAXOMAT IPHMEHEHNE B KaueCTBe OpraHuve-
CKHX ynoOpeHmit WM KOopMma s CKOTa.

DdpexTHBHOCTD IPOU3BOACTBA MeTaHa (hepMeHTanuMeld 3aBUCUT OT KOMH-
YeCcTBa HEPA3NOKUBLIErOCcs yrjecpPOACOAECPKAIIETO BEMIECTBA B OTCTOE: YEM
CTapee Hapo3, TEM BHINE CTENEHb ero MpeBapPUTELHOTO PAa3IOKEHU U TEM
MEHpIIIE HEPA3JOXKHBIIETOCH BEUIECTBa, KOTOPOE MOXKET OHTL NepeBeAcHO
B MeTaH. TexHoJIOTHA NPOM3BOIACTBA METAHA 3ABHCHT OT COAEPXKaHHs B OT-
CTOC MHEPTHBIX BEILECTB: 4eM HX GONbIlE, TeM MEHbIlle BHIXOJ METaHa Ha
enuHuny Maccel oTxonoB. [Ipu OHorasupukauum OTXON0B KBAYHLIX K-
BOTHBIX BMECTO OkuzaeMoro Bbixoga 0,26-0,30 M* MeTaHa/kI OpraHHMYECKHX
BEWECTB NoMyyaeTcs Beero nuub 0,13-0,15 M® Merana/kr oprammdeckux Be-
IIECTB BCJAEACTBHE NOTEPH YaCTH yrjepOACOIEPKAILEro BEHIECTBA B NPOLEC-
ce mepeBapHBAHKS MUIIM.

Ans ocyluecTBiaeHus (DEpMEHTALMH HABO3a CKOTOOTKOPMOYHBIE XO3flii-
CTBa NOJKHBE ObITh 060pyZOBaHM CHenKANLHHEM OOpa3’oM—B IOMELICHHH,
TZE HaXOOHUTCA CKOT, NOJUKEeH OBITh LIENEBOi MOJ, a MOJ IIEJAMH JOJDKHBI
OLTH YCTaHOBJIEHB! KOPHITA, B KOTOpble OyneT cBaiauBaThcs HaBo3. KopriTa
JOJKHBL OBITh OCHAIEHB! CKPENIEPHBIMY HOXaMH, ¢ IOMOIIBIO KOTOPBIX Ha-
BO3 cOpachiBacTca M3 KOpbiTa B cOOpHbIe BhIrpeOHble sMbL B BHIrpeGHOl
fIME HaBO3 MpeBpamacTCsA B MyJbily, KOTOpas HampaBifeTcs Ha ¢epmenta-
TIHOHHYIO YCTaHOBKy, T.€. B MEPErHHBATEb.

B CKOTOOTKOPMOYHBIX XO3siCTBaX, B KOTOPBIX OTCYTCTBYIOT TaKHe CH-
cTempl, OHOTasupuKkamuio HaBO3a NPOBOAHTH HE PEKOMEHAYEICH, TaK Kak
mofas nombiTka OuorasHHKaLUMH OTXONOB, COOPAHHBIX ¢ TPA3HEIX MOJIOB
CKOTOOTKOPMOYHBIX XO3fiCTB, MPUBOIUT K NOTEpPAM, 4 HE K BHIUTPLIILY
IHEPIHH.

3. PACTUTEJBHBIE OCTATKU

OcraTKH JaHHOTO BH/Ia COCTOAT B OCHOBHOM H3 HEJUIONO3K (Yrlepoaconep-
Kameit) 1 MOTyT OHITH OTHOCHTESIHHO JIETKO MOATOTOBJEHB! IJIA NPOU3BOA-
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Pa3THYHEIX XHBOTHHX [4-8]

Cocras nasoda, %

Baara JNerywe xommo- N P K

HERTH
85 9,33 0,47-0,70 0,09-0,25 0,14-0,28
85 7,98 0,38-0,53 0,06-0,1 0,13-0,3
60 14,3 0,86 0,13
80 7,02 0,59-0,83 0,2-0,6 0,24
70 21,5 1,0-1,9 03 0,78
82 16,8 0,86 0,13 0,43

cTBa M3 HuX 3Hepruu. [loTeHmHaNbHRE BO3MOXKHOCTH IPOU3BOACTBA DHED-
THH H3 DacTHUTCIbHHX OCTATKOB MOXHO OUEHHTL HAa OCHOBE HEKOTODMIX
rapaMeTpoB, Hanbonee BaXHBIMH H3 KOTOPbIX SBJIANOTCA KOJMYECTBO H CO-
CTaB OCTATKOB, MX TEPPUTOPHAIILHOE pa3MellcHue, Ce30HROCTh cbopa ypo-
Kas. He Menee Baxuoe 3Ha4EHHE NPU 3TOM UMEIOT CONMAIILHBIE, [IOJIHTHYE-
CKHe, IpaBOBLIE M 2KOJIOTHMECKHE (DaKTOPhl, OT KOTODPHIX IIPAKTHYECKH
3aBHCHT XHM3HECNOCOOHOCTb NMPOEKTA UCHOb3OBaHHA PaCTHUTEIbHBIX OCTAT-
KOB, & TaKXKe KOHKypeHTOCHOCOOHOCTE npyrux obnacreil HpOMBIILICHHOCTH
H CeAbCKOTO xO34iiCTBA MO NPUMEHEHHIO PAaCTHTeNbHBIX ocTaTkoB. [loTen-
IUaJIbHO KOHKYPEHTOCHOCOOHOCTE onpenesMEeTCs TEM, 4TO OCTATKH MOTyT
ObITh UCIIOJIB30BAHBL KaK ChIpbe [UIf NpOU3BOACTBA OyMarn nGO 1S MOBbI-
IICHHA TJIONOPOJHA MOYBHI, IOCKOJBKY OHH YJy4IIalOT TpaHyJIOMeTpHYe-
CKHii COCTaB NOYBL ¥ yBeJIHYHBAIOT €€ BJATOYACPKUBAIOLIYIO CIIOCOGHOCTD,
Kpome 1oro, Gnarozaps pa3noxeHHIO OPraHHYECcKOro BeuieCTBa B MOYBE No-
BHIIIAETCA 3DPEKTUBHOCTb ACHCTBHA XxHMHYECKHX ynoOpeHwmit.

3.1. THnbl ocTarkoB

B 3aBHCHMOCTH OT TOYO, OCTAalOTCS JIM OCTaTKH moclle cGopa ypoxas B no-
yBe WM cOOMpaloTcAd M yAAJMIOTCA ¢ MOJIA BMECTE ¢ ypOXKAeM, OHU NENATCA
Ha fBe ocHOopHble rpynnsl. K nepsoii rpynne OTHOCHTCA MINEHHYHAs M KyKy-
py3Has cOJIOMa, a KO BTOpOH — MAKMHA, PHCOBas meJyXa H QpykToBas KOXy-
pa. [lepBast rpynna B CBOK OYepeIb MOAPA3NENACTCA HA OCTATKH, KOTOPBIE
OCTAIOTCS HA MOBEPXHOCTH MOYBH ¥ B noyse. [loarpynmoit BTOpolt rpynisl
ABJIAIOTCH HecheloOHbIE xOpHH. ClienyeT OTMETHTb, YTO OCTaTKH BTOpOH
rPyIbl COCTABAAIOT OOJBLIYIO 4acTh OTXOMOB, HOCTYNAMOUMX HA mepepa-
OaTbiBaOIME NpeIpHATHA.

3.2. Koan4ecTBo 0CTATKOB

Cornacno aamubiM pabor [10, 11], KomriecTBO exerogHo cobyupaeMbix cy-
XX pacTHTeNbHHxX OCTaTKOB konebnercs B npenenax 306-378 mum. T.
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YuutbiBasi 5KOHOMHYECKHE M SHepreTHYecKMe GaKkTOpBL M NMPOH3BOIACTBA
IHEPrUM MOXeT OBITh HCoJib30BaHO OT 90 mo 243 MJH. T CYXHX OCTATKOB
10, 12].

Bo3MOXHOCTh HCHOB30BaHHA PACTHTEJBHBIX OCTATKOB JJIA MPOM3BOA-
CTBA JHEPIHH 3aBUCHT OT XapakTepa mpeobiaanaroweii KyabTypbl, KOTOPOi
3aceuBarOTCA GoJbINde IWIOUIAAH, H OT KOJMYECTBA OCTATKOB, KOTOPHIE MO-
TyT ObiTh cofpanbl ¢ enwHHUB NoceBHol mwiomanu. [lonesbie KyabTypht
naoT 6onbllle pacTATENLHBIX OCTaTKOB, YEM OBOWIHbIE. B rpy6om mpubu-
KEHHH KOJHYeCcTBO COOMpAEMBIX paCTUTENLHBIX OCTATKOB [ JAHHOM Celb-
CKOXO35ICTBEHHOM KyJIbTYPEl MOXHO ONPENCHHTb MYyTEM YMHOXEHHSI MacChl
JaHHOH KyAabTyphl Ha XaPakTEepHYO [AJI9 HEC JOJIO OcTaTKa (W KodPpodu-
LIHEHT), XOTOpas npencrabiseT coboit oTHomeHne Cyxoifl MacChl Ha3eMHBIX
OCTAaTKOB K Macce COOpaHHOTO ¢ 1mojeBoii BAAXHOCTHIO ypoxad. Huxe npu-
BOAATCHA KOIPPUIMERTHI 718 IECTH OCHOBHBIX CEJIbCKOXO3ACTBCHHDIX KYJib-
Typ: coeBuie 606b1—0,55-2,60; kykypy3a—0,55-1,20; xaonok-1,20-3,0; mie-
Huna—0,47-1,75; caxapsas cBekna—-0,07-0,20 u caxapHblit TpocT-
Huk —0,13-0,25 [6]. UncneHHble 3HaueHHA KOIPPHUUEHTOB 3aBUCAT HE TOJb-
KO OT BUJA KyNLTYDHL, HO H OT YCJIOBHI ee BhIpaimBauus, cnocobos c6opa
ypoxas, a Taloke OT METOAO0B ompenciacHus koapduuuenta. Kak npasuo,
4eM BHIIIE BBIXOJ NPOAYKUHH ¢ eqHHALB ILIOMmanu, TeM Gojaplle noad pac-
THTEJIbHLIX OCTATKOB.

3.3. KauectBo OCTAaTKOB

OCHOBHBIME XapakTepUCTUKAMH PaCTHTEILHBIX OCTATKOB, KOTOPhE MO CBOE-
My COCTaBy AOCTATOMHO OMHOPOMHBI, ABIAOTCA pa3Mep YACTHL, IIIOTHOCTb,
conepxanue BIarw u 30jbl. OCTaTKH 3€PHOBBIX KyJbTyp, 32 HCKIIIOYEHHEM,
BO3MOXHO, pHCa, OTHOCATCA K OTHOCHTEJLHO CYXMM KyJbTypaM: comepxka-
HHME BJIATM B HUX CoCcTaBisAeT mpumMepHo 159, Temnora cropaHus pacTH-
TEJIbHBIX OCTaTKOB OOJIBIIMHCTBA 3THX KyJbTyp KojeblieTcd B npenenax
11 500-18 600 x[x/kr. B HacTosmeM pasnese cpenHee 3Ha4YEeHHE TEIIOTHI
CrOpaHHf PacTUTEJbLHBIX OCTATKOB NpHHATO paBHbIM 16300 xJlx/kr.

Hcxons U3 OLEHOYHBIX KOJMMECTB CelIbCKOXO3AHCTBEHHBIX KYJNbTYp, CO-
6upaembix B CLUA, u ux cpenneii Temnotsl croparus (16300 k/Ix/kr), obmee
coepKaHHe IHEPTHH, KOTOPOE MOXET ObiTh IOJyYeHO M3 PACTHTENbHBIX
ocratkos, coctaBur 1,5-4,0-10'° x[Ix/ron. Ha a1y ouenky 6yayT Bausth
U TaKue TOKa3aTeNd, Kak COAEpKAHWE BjarW B ocTaTKaX, a TaKkKe TpPaHC-
HopTHBIH (akTop U 3)PeKTHBHOCTL MPOLECccOB NMepepabOTKH CeNTbCKOXO35ii-
CTBEHHLIX OCTATKOB.

3.4. Ce3onHocTs 00pa3oBaHHA OCTATKOB

Ce3oHHOCTE 00pa3oBaHud PACTHTEJLHBIX OCTATKOB H, CNEJOBATEIbHO, HX
HaJIMYHE OUPENENAIOTCS BPEMEHEM CO3pPEeBaHus ypoxkasf M 3aBHCAT IJIABHBIM
o0pa3oM OT BHAA CENIbCKOXO3MHCTBEHHON KyIbTyphi, I€OTpPAUIECcKOro Mo~
JIOWEHHA MecTa €e BHpaulMBaHus i xnmmata. [lostoMy TouHoe ompenerne-
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HUME BPEMEHH CO3peBaHUA KYJIbTYP MMeeT OY€Hb BaXHOE 3HAYEHUE IS ILia-
HUPOBAHUS uX nepepaboTKH K HCHOJL30BAHHA.

CesoHHocTe 00pa3oBaBHA pacTHTENBHBIX OCTATKOB ABJAETCA OTpHuA-
TeJIbHBIM (PaKTOpOM, Tak Kak, 4ToObl 06ECHeYHTL PABHOMEPHOE UCTIOJIL30Ba-
HUE OTXONOB B TEYEHHUE BCETO IrO/ia, MPHUXOJUTCA COOPYKAThb AJid HUX XpPaHU-
auia. XpaHeHHe CENbCKOXO3ANCTBEHHbIX KYJIBLTYP B CBOXO O4Epe]b CBA3AHO
¢ 3aMATHEM ONpENCNEHHbIX MJOLAAeH U NOTPYy304HO-PA3rPy304HBIMU pabo-
tamu. KpoMe Toro, xpanenue nomkno 6bITh OPraEA30BaEO TaKuM 06pasom,
4TOOEI COXpaHseMble OTXOAb! He TIOPTHIIHCh U JOCTYN K HuM Onut obecneden
B TEYEHHE BCETO roa.

3.5. PasMmeuende octarkoB

Ipu oueHKE IKOHOMHYECKOH 1eeco00pa3sHOCTH MPOU3BOACTBA IHEPTHU M3
OCTATKOB JIAHHOI CE/IbCKOXO3ANCTBERHON KYJIbTYPH pEIIAIOUIUMH SBJSIOTCS
clienyroine GakTopsl: (1) cOCpenOTOYECHHE CEIbCKOXO3AMCTBEHHBIX OCTATKOB
B JAHHOM pajioHe H (2) BO3MOXHOCTb INepepaboTkM ux BOIH3M 3TOrO
paiona.

Cnenyer uMeTb B BHIOY, YTO pacCTOSHUS ONPENENAOT MOTpeOHOCTH
B TPAHCIIOPTHBIX CPeNCTBaX, a XapaKTep TEPPUTOPUH —JIETKOocTh cOopa ceb-
CKOXO3HCTBEHHBIX OCTAaTKOB.

4. TIPOMBIMJIEHHBIE OTXO/bl

[NoTeHnMaILHLIME HCTOYHEKAMH SHEPriAl MOIYT OBITH OCTATKH TOJBKO Op-
FaHUYECKOTO XapaKTepa, MOITOMY ¢ TOYKH 3PEHHA BO3MOXHOIO HMCIOJb30Ba-
BHS NPOMBIIJIEHHBIX OTXOJOB JIA NOJIyYEHUs IHEpIuH HauboJbINi HHTe-
pec NpeacTaBIMOT OTXOAB MHUIEBOH MpoMbllLeHHOCTH. [1pi mpou3ssoacTee
pa3NuuHbIX MHINEBLIX MPOAYKTOB 06pa3ytoTcsa pa3jimdHble oTXoAbl. Tak, Ha-
npuMep, B 0Tx0Jax (PPyKTOB COAEPKUTCA 3HAYUTENIbHOE KOJIMYECTBO caxapa
U MEKTHHA, B OTX0;aX HPOAOBOJILCTBEHHOIO 3€PHA —KpaxMall H LeJUIoNo3a.
[pu >1oM B 0TXO0naX PPYKTOB conepxuTcsa OoJbinte KIETYATKH, YEM B OTXO-
Jax 3epHa, a B OTXONAX MACHON MPOMBIMJIEHHOCTH COAEPKHUTCA [OPA3N0
OoJbllte NMPOTEHHA, YEM BO (PYKTOBLIX H OBOLUHBIX OTXOAAX.

B cB3u ¢ TeM 4TO NPOAYKTH! NMHLUEBOH HPOMBILIICHHOCTH TPaHCHOPTH-
PYIOTCS M IPY3sTCA MPEUMYINECTBEHHO ¢ OONBIUMM COACpKaHHEM BIAlH,
3HayuTesIbHAS 4acThb TBEPALIX KOMIIOHEHT CMECH HAXOJHTCS B PacTBOPEH-
HOM ¥ BO B3BEIIeHHOM cocTosinud, [loaToMy nnf xapakTepUCTHKU (u3Hue-
CKOro COCTOSIHUs HHIIEBLIX OTXOUoB Haubojee NOIXOASIHM TEPMUHOM
ABJIAETCA cycnensus. B nepepabaThiBacMBIX OBOLIaX COfEPXKaHNE TBEPABIX
OTXO/0B, HE OTHOCSINHUXCS K B3BELICHHLIM TBEPABIM BeleCTBaM, konebeTcs
B npenenax oT 100 Kr/T npd KOHCEPBHPOBAKUH NMOMMIOP A0 670 Kr/T npu
KOHCEpBUPOBaHuy OOBIKHOBEHHON MiM KpymsoluloaHOH Tuikebt [13] u ot
150 kr/T mpy KOHCepBUPOBAHHK BHMIHM 1O 450 KI/T IpH KOHCEPBUPOBAHHH
nocessoro ananaca [14]. B 1974 r. upu nepepaborke 11 110750 T ceMu Bu-
0B PpykToB 1 maoxos 6u1I0 MoJyueno 4244760 T TBepPABX OTXO/AO0B, a NPH

2-89
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nepepabotke 10675390 T oBomeit (14 pasmauneix BuaoB)-3038450 T
TBepbIX OTX0H0B [13, 14]

Hanu4aue 6oybIIOro koJM4ecTBa BJald B OTXOAax MUINEBOH NpOMBIII-
JICHHOCTH CYHIECTBEHHO OTPaHHYMBAET BO3MOXHOCTL HOJIYYCHUA U3 HUX Tel-
JIOBOM HEPIUH NYTEM HPAMOTO CxuraHus otxonos. [loaToMy Haubosee ne-
JNecooOpa3Ho, BEPOATHO, UX HCHOJB30BATL JJIS HOJyYeHHs MeTaHa. OjHako
BO3HUKAWILKE HPH ITOM TPAHCHOPTHHIE M 3KOHOMHYECKHE TPYAHOCTH,
a TaKXKe CHJIbHAsi KOHKYPEHTOCIOCODHOCTH CO CTOPOHBI CEJILCKOrO XO3Mii-
CTBAa, HOCKOJILKY OHO MOXET HCHOJIL30BATh MUIIEBHIE OTXOAbl B KauecTBE
KOpMa 1Jis XUBOTHBIX, IPUBOOAT K TOMY, YTO OTXOAbI NUINEBOR IIPOMBILL-
JICHHOCTU HE€ NpeacTaBIAIOT 6oubioro HUHTEpECA AJI1 IPOU3IBOACTBA JHEP-
rid HA NYTEM NpEeBpaCHUs B METaH, HA KaKkuM-Jnbo uHbiM cnocobom. Uc-
KJIFOYCHHE COCTAaBIAKOT JIMIIbL jBAa BUAA MUMICBHIX OTXOA0B: (1) oTxombl
ceMsiH OOBLIKHOBEHHBIX W T'OJIOIJIOAHLIX [IEPCHKOB, CJIUB, abpUKOCOB, MACIIUH
U BUILEH, IIEJyXy MUHIAJIA ¥ Pa3jIdiHBIX OPEXOB U (2) OTXOABI caxapHOro
TpocTHrKa. B mT. Kammgopuus 6uuio cobpano okono 136000 T otxonos ce-
MsH u meiyxu. B 1967 r. 8 3ToM mitate Oblsia coopyxena dpabpuka no npo-
U3BOJICTBY TOIUIMBHBIX OpUKETOB M3 OTXOHOB CeMsH U LUETYXH.

Bonbmioe BHEMAaHHE ynemseTcs SHEPTETHIECKOMY MOTEHNUaly OTXOAOB
caxapHoro Tpocthuka [11], moyydarolMxcs Hpu M3BJIEYEHHH caxapa, KO-
TOpHIE COCTaBJIAIOT HpuMepHO 30%, Macchl caMOTO CaxapHOIO TPOCTHHKA.
KonmuecTBo cyxux oTx0j10B cobiipaemoro B CIIA caxapHoro TpocTHHka co-
cTaBjseT 1,1 M. T B roj, 1 60/bias 4acTh UX CKOHIEHTPUPOBaHA B HITa-
tax Jlynsnana, Muccucunn u ®aopuja [11]. 3HauaTensHble pecypesl 0TXO-
IOOB caxapHOoro TtpocTHHka HMetoTcss B Ilyspro-Puko u Ha [@amaiickux
octpoBax. O Ka4yecTBE OTXO[OB CAXApHOIO TPOCTHHKA MOXHO CYAUTH MO
AaHebIM Tabs. 6. Ilo copepkaHMIO yriepoaa, BOAOPOZA U KHC/IOpoga OT-
XO[Bl CaXapHOTO TPOCTHHKA IOJOOHBI OPTaHHYECKOMY BEIeCTBY DPACTEHHI].
Ecnu ponycTuTh, 4TO TEMIOTA CrOpaHust OTXOAOB CAXapHOTO TPOCTHHKA CO-
cTapnsAeT 18 930 kJIK/KI, TO IHEProEMKOCTb OTXOAOB, COBUPAEMBIX B KOHTH-
HEHTANBHOH 4acTu CTpaHH, 6ygeT paBHa 4,54.10'3 xJ]x/roa.

Tabauya 6. XMMHYECKHI1 COCTaB OTXOAOB
CaxapHOro TPOCTHHKA '

Jnement Conepxanne, %,
Yrepox 46,2
Bonopox 6,4
Kncnopon 459

3018 15

Biara S0

ITpumewanue. Buicman 1enioTa cropanus 18930
xIx/kr; HM3wWAn TemnoTa cropands 17490 xlbx/ar.
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B nacTofiuee Bpems Ha ["aBaiickux oCTpOBax 3a CeT CKMIAHHA OTXOZOB
caxapHOro TPOCTHHKA NOJIy4aloT NPUMEpHO 139/ Beel ek TPOIHEPTHH, TPO-
m3ponuMOd B mTaTe. Ha octpose IaBau (caMoM GoJbiiom OCTpOBE U3
rpynnsl ['aBaiickux OCTPOBOB) JOMA 371eKTPOIHEPTHH, POH3BOMMON Ha OC-
HOBE CE/IbCKOXO3AHCTBEHHLIX OTXOmOB, AocturaeT 50%. Tlocne nycka Ha
octpore Kayam anextpocTanmuu Moumoctsio 21650 kBT cymecTsyomasn
MOUHOCTb JIEK TPOCTAHNME YBEJIMYUTCA Ha 20%, YTO NO3BOJMT B CBOIO Oye-
pens wWT. FaBafickux ocTpoBoB 3koHOMuTHL 15900 M® Hedr B rop [15].

5. TIPOAYKTHBI JIECA

Aposa 6 ocHOBHLIM BuoM TonauBa B CHIA no Tex mop, noka B KOHHE
XIX Bexka Ha CMEHy MM He NPMIIM UCKONAEMBIE TOIUIMBA —BHAYAJIE B BH[E
yrjis, a 3aTeM HedTu U npupopHoro rasa. IlossneHde HOBBIX BUIOB TOI-
JIuBa, UCTOILCHUE JIECOB, 4 TAKXKe MOCTOSAHHOE yBeNudeHHe NoTpebHoCTel
B JIECOTEXHUYECKOM CBHIPLE JUIst IPOM3BOICTBA Oymark, CTPOUTENLHLIX U ApY-
IMX MaTEpHANOB MPHBENIH K PE3KOMY COKPAINCHHIO HCNOJL3OBAHUS NPOAYK-
TOB Jieca B kauecTse TorumBa. OMHAKO npu HeGIArOMNPUATHOM HONOKEHUN
¢ NOCTaBKOl 3HepTuH B ONpe[eNieHHLIX PafOHAaxX poJib NPOAYKTOB Jeca AJIs
NpOU3BOACTBA TENJIOBON O3Hepruym MOXKET BHOBbL BO3pacTd. IlpumepHas
CTPYKTypa pacxomosaHus npoaykTos jeca B CIIIA npencTtaBneHa B Tabn. 7.

Tabsuya 7. CTPYKTYpa pacxonoBandsi mMpONYKTOB neca [21]

Hadmauenne 06. %
JlecomaTepranb 570 .
IlpouszproacTBo Gymaru 28,0
JipeBecnoe TONIHBO 40
OTx0aHl NpH 3aroTOBKE H TPAHCTIOPTHPOBKE Jieca 11,0
Hroro 100,0

CornacHo 3TuM maHHBIM, 85% cpy6jeHHOTO jeca pacxopyercs ais Npo-
M3BOCTBA JlecomaTepuasioB u 6yMaru u To/bko 4%, —B KaueCTBe TOMIMBA.
Ocransaele 119 npuxogaTcs Ha OTXOALI NMPK 3arOTOBKE U TPAHCIOPTHPOB-
K€, IpUIEM B OJHUX CJIy4asiX MX IPHXOIUTCA YyHalATh, B APYTHX OHH MOTYT
OLITL UCIIONIL30OBAHLEI B KAYECTBE MCTOYHUKOB 3HEPTUM MU CLIPbA A pas-
AMMHLIX TEXHOJOTMYECKUX NPOWMECCOB, HANpUMeEp OJI NPOU3BOACTBA IOCOK
M3 [IpeBeCHBIX CTPYKKH M OIMHUIIOK.

Orxonbl, HakanJMBaeMbie B [Ipolecce JIEcO3aroTOBOK M JIEcorniepepaboT-
K, MOXHO pa3feiuTh Ha jABe 00blme rpynnbl: OTXOAB Jieca U NMPON3BOI-
CTBEHHBIE OTXOMHBL.

IMepsrie 06pa3yioTCs HENOCPEACTBEHHO B JIECY M BKJIOYAKOT ONABILHE
BeTBH, HOrUOIIMe AepeBbsi, OCTATKH OT CTOPEBIINX ACPEBLEB M OTXOHI, BO3-
HUKaONMe B rpomecce OTOPAKOBKH, 3aTOTOBKH U TPaHCIOPTHPOBKH. Peaimh-
2'
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Has OlleHKa oOIIero KOJMHueCTBa OTXOJA0B Jleca OTCyTcTByeT. Haubombinee
KOJIHYECTBO OTXOJOB NPHUXOJUTCS Ha OTOPAKOBKY (B, TOM 4YMCjie HMOTMOIIMX
M TEPECTOSBIUUX [EepeBbEB), a4 TaKkKE€ HA 3arOTOBKY H TPAHCHOPTHPOBKY.
C TOUYKH 3pEHUS IHEPIOPECYPCOB MMEHHO 3TH OTXOnAb NPEACTaBIfIOT Ha-
uOONBIINI HHTEPEC.

OCHOBHOE KOJIMYECTBO HPOM3BOACTBEHHBIX OTX00B 00pa3syercs B IpoO-
Iecce NEPepaboTKH JiecOMATepHAJIOB M IPHUIOTOBJIEHHA IIyJIbIbl AJIA IIPO-
u3BOACTBA OyMaru.

5.1. Otxoapl Jieca HPH 3aroTOBKE H TPAHCHOPTHPOBKeE

Komu4ecTBO OTXO0B B BH/E CIOMAHHBIX JEPEBLEB, a TAKKEe KPOHBLI BETBEH
U KODHH JEpeBbEB, OOpa3yroluxcs mpH JieCO3aroTOBKAX, 3aBHCHT OT TIO-
ponbl Jieca, ero reorpaduueckoro MecTOHAXOXICHHS, METOIOB 3arOTOBKH,
XapakTepa MeCTHOCTH U Jpyrux (axTopos. I1o OneHKaM Ha CerOAHSILHHH
JIeHb, KOJIMMECTBO OTXOJOB KoJebiieTcss OT 9 no 89 T cyxol Macce Ha 1 ra
[16], uto B cpennem mo cTpare coctasnsieT 20 T/ra [17]. Ecim ucxoauts u3
c6opa 20 T/ra OTXOHOB, TO HUX OOmIEee KOJIHYECTBO IHPH JieCO3arOTOBKaxX
B MacliTabe Bcell CTpaHB COCTaBAT HA CyXyl0 MacCy MIPUMEPHO
180 M. T/ron, npuyeM u3 Hux 100 MJIH. T OyJeT NPUXOAUTLCS HA ITHHU
u KOpHeByto cucteMy [12]. Takum 06pa3oM, JErko AOCTYNHBIMA MOXHO
CYUTATh BCETO JHUIL 80 MIH. T.

OTx0nH pu feco3arOTOBKAX MPEUMYIUECTBCHEO COCTOST M3 jPCBECHHBY
M IEJUTIONO3b, H UX OCHOBHBIMU COCTABIISIOMIUMH 3JEMEHTAMHE SIBIISOTCS
yraepoa, kuciopox u Bomopon. Ha pomo yriepona HpuxoamTcess OKOJO
50 mace.%, xuciopona—40 macc.%, u Bogopoaa-5 macc.%,. Temnora cropa-
HHUsl OTXOJOB JIECO3arOTOBOK paBHa HMPUMEPHO 18 610 x/IX/kr cyxoi macchl.
KonuaecTBO 3061 OTXOJOB 3aBHCUT OT MeTo1a ux chopa Ilnu Burmomyernn
HEKOTOPLIX Omepallii B OTXO/b! MONafatoT MUHEPAILHBIE 3arPI3HEHNS B BU-
Je KaMHel, I'psi3d U IIeCKa, YTO IPUBOJUT K PE3KOMY yBEIIMMEHUIO CONEpKa-
Hust 30061 OObMHO B gpeBecuse comepiutces 1,09 307m, a B xOope—o0T 2 110
10% [18]

CyMMapHOe KOJITMECTBO JHEPTHH, KOTOPAs MOXET OHITh IOJyueHa MyTEM
CKUTaHHs OTXOJOB, 00pa3yIolMxcs MpH 3arOTOBKE JIECA, COCTABMSET NpH-
MepHo 1,3-10'% k/Ix/ron, 4T0 COOTBETCTBYCT HEJAaBHO OHYOIUKOBAHHbLIM
nanHRM [11].

5.2. Otxoabl NPH NPOHIBOACTBE JIECOMATEPHAIOB

B 1970 r. oTxonnl HPOMBIMIJICHHOCTH MO HPOHM3BOACTBY JIECOMATePHATIOB
u daHepyl cocTaBHIM 68 MIH. T. cyxoit Maccht [20, 21]. CornacHo maHHBIM,
[IPUBEJEHHBIM B TabJl. 8, OkoJIo 18 MIH. T CyXOM Macchl, T.e. okojo 27%, oT-
X0[0B, OBIJIO U3PACXOJOBAHO B KAyeCTBE MCTOUHHKA JHEPTHM, B TO BPEMs
Kak 367, OCTaBaJUCh HEHCHONb3OBAHHLIME; IPH 3TOM 3JHEPIOCOAEPKAHHE
18 MJIH. T OTXOJOB COCTaBINANO OKojo 3,4-10'%* xIx.

ITpou3BOACTBEHHBIE OTXOMBl, 0Opa3sylolMecs B mpollecce NepepaboTku
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Tabauya 8. CTpykTypa pacnpeseneHuss OTXOXOB neconepepaéamna}omeﬁ MPOMBIII-
neauocta CIIIA B 1970 1.

Pacnpencnenre IIpogyxTsi JNeca, Hsnenus H3 apesecHOH Macchl H Gyma-
MJH. T ra, MJIH. T CyXOoH Macchl
Cuipre ans nepepaborku 25 0
Tonmso 18 40"
Heucno/m30BaHHAA 44CTh 24 0
Hroro 67 40

1) B TOM YKCIE OKONO 5 MJH. T KOpbL # 35 MIH. T TBEPAIX MATEPHANOB M3 UEPHOIO LUEJOYHOTO PACTBODA.

OPEBECHHB ¥ HCHOJb3yeMble B KA4ecTBE HCTOYHHKA JSHEPTUM, COCTONAT
[JIABHBLIM 00Pa30M H3 KOpHl U ropobUIs. XUMIMEcKuil cocTaB ¥ TEIJIOTA Cro-
paHusl TOIUIMBA M3 JPEBECHHE], KOPbI M rOpObUls mpuBefeHs B Tabna. 9. Co-
TJAaCHO JAHHBIM 3TOM TaG/MILI, OCHOBHBIMHE 3JIEMEHTAMHU OTXOJOB SIBJIStOT~
¢ yIOJaepol, KHUCIIOpOA ¥ BOJOPOL, Ha JOJO KOTODHIX HPUXOIUTCS
cooTeeTcTBeHHO 50, 40 1 6%, MX cyXxo#l Macchl; TEIIOTAa CTOPAHUS OTXOMOB
konebnetcs ot 19420 mo 22300 xIx/kr.

ConepxaHue BjlaTH B APEeBECHHE U JPEBECHOM KOpe KOJeGIeTCs B 3HAYH-
TeJIbHbIX HPEAeNax. ITO OOBACHAETCS HE TOJIbLKO HAJMYHEM CBS3AHHOH BOAM
B ITOpHCTOH CTPYKTYpe, HO U BIIMSHAEM HA COAEPXaHHe BOALI BPEMEHH Iroja,
a TAKKe reorpaduieckoro pasMelleHns pactenuii. Coaepxanue Biaru 3aBi-
CHT TaKke OT cnocoGOB XpaHEHHs] W TPAHCIOPTUPOBKH ApeBecHHB. Tak, Ha-
HpUMED, TIPH TPAHCHOPTHPOBKE JIECOMATEPHAJIOB 10 BOJE COAEPKAHHE Bia-
I B HMX MOxeT goctudb 80%; [19, 22]. Kax npasuio, conepxaHue Biark
B ropGbisle cocTaBnseT okojo 50%.

Tabauya 9. XuMuveckHii COCTAaB TOIUNIMB Ha CYXYI0 MAcCy M3 JPEBECHHbI, KODbI
¥ ropbbina [28]

Juement Hpesecuta N Kopa Fop6rum
KeaToM MHUXTH
COCHBI ny6osan COCHOBas
.
Vraepox 52,6 49,7 534 52,3
Kucnopox 40,1 393 379 40,5
Bonopoa 7,0 54 56 6,3
Asot H 0,2 0,1 H
Cepa D 0,1 0,1 D
3om1a 1,3t 53 29 038
Tennora cropanus, 22300 19420 20950 21 000
xx/xr

1 JlanHBle OTCYTCTBYIOT.
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B nacTosimee Bpema 377 cyxoif Macchl OTXOHOB, 00pa3ylOLMXCS B IIPO-
necce nepepaboTKi APeBECHHBI, HCTIOIBL3YE1Cs Il IPOU3BOACTBA qPeBECHON
Maccel B Oymaru; 27%, pacxogyeTcs B KauecTBE TOILIMBA. Y BeJMYEHHE IO-
TPeOHOCTH Kak B Chiphe, TAK M B HCTOYHHMKAX SHEPIHM, HECOMHEHHO, IPHBC-
IOeT K CHIDKCHHIO KOJIMMECTBA HEHCNOJIb3YEMBIX OTXOMOB.

5.3. Ortxoam apeBecHoli Maccht n Gymaru

B 1972 r. npomeiunendocts CIIA npoussena 37 MiH. T Cyxoil ApeBecHO#M
Maccel M 0Kos0 49,5 MUH.T (cyxoif) OymaxHOH M KapTOHHOH NPOXYKIHM.
OO0mee XOMMYECTBO HEOOXOAUMOTO ChIPb COCTABW/IO TIPUMEPHO 76 MJH. T
cyxoif Macchl, H3 KOTOpBIX 0k0JI0 62% (47 MJH. T) MOCTYNHAO B BHAE KpPy-
riska u 38% (29 man. 1) B Buge oTxomoB [23]. Kak cienyer u3 taGu 8, npu
nepepaboTke 76 MJIH. T chipba 00pasyercs oxoyi0 40 MIH. T OTXOOB Ha Cy-
XYKO Maccy; OTXOIBl cOCTOAIM H3 34,6 MUIH. T TBEpABIX BEMECTB, MOJY-
4EeHHBIX M3 OTXOAAIETO YEPHOTO MMIEJOYHOTO PacTBOpa, M 54 MJH. T KOpBL

C ToYKM 3peHHs NOJIYYCHUS NONOJHMTENBHBIX UCTOYHUKOB JHEPIUU HaM-
6ombumii MHTepec mNpeACTaBISIOT [Ba BUAA OTX0A0B, oOpa3zyrommxcs
B IIpo1ecce MPOM3BOACTBA IPeBeCHOH Macchl ¥ Oymaru,—xopa ¥ OTXOASmMiA
menoyHod pactsop. Kopa nmpeactasmnsieT cob0i HapyxHBIA C/IOH APEBECHHBI
U CIMPAETCA ¢ MOMOIIbIO MaumHbl. OTXOAAmmMHA YepHBIi meaoTHOoH pacTBOp
npeacraBifeT coboit KHAKOCTb, KOTOpas HaKalJMBAETCA B MPOLECce TIOATO-
TOBKM JPEBECHOM MAacChl M XapaKTepu3yeTcs BBICOKOH KOHIEHTpauued pac-
TBOPEHHBIX B HEHl OpraHMYeckuX COeUHEHMI.

YepHsiil mes104Ho# pacTBop oOpa3yeTcs B Iponecce IIEJIOYHONR U CepHO-

Tabauya 10. Xamudecknii COCTAB M TeIJIOTA CrOPaHHMs TBEPAIX BEILIECTB
4epHOTO HIENIOYHOTO pacTBopa [24]

OmemeHT | ; Conepxanne, %
Vrnepon 42,6
Kucnopon 31,7
Bonopon 3,6
Hartpuit 18,3
Cepa 3,6
MuHepabHble OKCHOB 0,2
Hrtoro 100,0
Tensora cropanus Cyxoro BemeCTBa 15400 xdx/kr

KHCTIOTHOI 006paboTky ApeBECUHBL M COASPXKHUT OKoso 98%, mie104u, BBEACH-
HOA B DPOLECC pacimenieHys Le/UII0NIo3bi ¥ pacTBOPeHHs JIMTHMHA NpU Bbi-
nenesun cBobBogHON kjeTyaTkH, M okono 23% Teepawx BemecTs. PacTsop
OT/IMYAeTCa OTHOCUTENBHO BBLICOKOM KOHUEHTpauuei kapboHaTa Harpus.
Jinsa pereHepamuy INeJo4¥ YEpHBIA pacTBOP BHINAPHBAIOT, B PE3YNIbTATE ye-
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rO colepkanue TBEPABIX BEIIECTB Bo3pacTaeT ¢ 23 mo 45-70% [24]. Cocras
| TelI0Ta CTOpaHus TBEPABIX BEIIECTB YEPHOTO IIEJIOYHOTO pacTBOpa IpH-
peaensl B Tabu 10. Kak BUAHO M3 TabGumupi, TBEpAbIE BEImECTBA pacTBOpa
conepXxat okouso 439, yraepoaa. OMHOBpEMEHHO B HHMX COAEPXUTCS ONpene-
J€HHOE KOJIMYECTBO 3arpsi3HEHMHM, 4TO MOXET BBI3BAThH 3aTPYIHCHMs, CBS-
3aHHBIE ¢ JKCmjyaTauuedl pereHepanuoHHOro obOpyHOBAHUA.

M3 2,7-10'° x[Ix oHepruy, H3PacXOAOBAHHOH IIPOMBIILIEHHOCTHIO
B 1972Tr. Ha NpPOM3BOACTBO OpeBecHOM Maccel u Oymary, 35%, wm
0,945- 103 xJIx, GBIJI0 TOJYYEHO CRUTAHHEM KOPHI M OPraHUYECKOTo 0CaaKa
YEPHOTO ILEJTOYHOTO PacTBOPA.
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OTx0AabI cenbCcKOro xo3aicrea
M neca

I1. Puccep?

Haumnas ¢ 50-X TONOB BEAETCS MHTCHCHMBHOE M3YHEHUE BO3MOXHOCTEH npOM3BOACTRA
TomuB U3 Giomacckt [1]. Vxke ceifuac HEKOTOpHIE BHABI NMPOMBILITIEHHOCTH HCIIONb-
3yroT OGuoMaccy B HeGonbLIMX MacluTabax B KauecTBe MCTOMHKKA 3Hepruu. Tak, ye-
NelHO IIPOLIIA UCTILITAHMA Ta3u(pUKALMOHHASA YCTAHOBKA IJIS MpPOM3BOJICTBA ra3a
¢ HW3KOH TEIIOTOH cropanms u3 opexoBoii cxopnymst (pupma Diamond-Sunsweet,
Stockton, wt. Kamidopuus). Onenoynas cTOMMOCTh MOJIydaeMOrO ra3a paBHa IpH-
mepro 1 mon. 3a 10° JIx, 410 cOCTAaBNsET MEHEE NOJIOBUHBI CTOUMOCTH NPHPOIHOTO
rasa, CKMUragMoro Ha opexosoii ¢aGpuke [2]. ®upma Andersons, 3kCnopTupyromas
3€pHO, WCTOJB3YEeT B KAYECTBE TONJIMBA CTEPKHW KYKYpY3HbIX nouatkos [3] npm
JTOM OHA rapaETHPYeT KPYrJIOTOAMYHYIO MOCTABKY TAKOrO TOIJIMBA M Npeljaraer
¢depMepam OoJiec BHICOKME LIEHBI BO BHECE30HHBIH nepnojs. OXHOBPEMEHHO MONHH-
MAaeTcs BOMPOC O CO3NAHMM YHCTO JHEPreTMYECKUX INpeIpusTHil HA «OCHOBE 6MO-
MACChi», IIPE/IHA3HAYCH HBIX CIIENUALHO JUIS peLIeHuA TOUIMBHBIX mpoGiem [14]. Co-
[NacHO CYIIECTBYIOIIWM OICHKAM, Ha ¢epMax Mpu cesooOopote U YNIOTHEHHOH
MOCaKe BHICOKOYPOXKAiiHbIX TIOPOJT IEPEBbEB, TAKUX, KAK TOMOJbL M 3BKayunT, Ha 107,
HEHCTOL3YEMBIX B HACTOALLEE BPEMsl JIECHBIX MACCHBOB M MACTOMILIHBIX Yroaui MoX-
HO nomy4aTh exeromHo 4,75-10'® Ik temnosoii sneprim [15]. IMpou3ssoncteo Gomb-
IIEro KOJIMMEeCTBA 3Hepruu u3 OGMOMAcCHl CBS3AHO C PELICHHEM HEKOTODBIX TeXHHYE-
ckux npobGieM, B TOM HHcIE € TpoGiIeMOH TPEROTBPALICHAS 3arpA3HCHAS
OKpyXarole# cpenbl.

OTXOZBI CENHLCKOr0 XO35HCTBA U Jieca, TOPOACKUE OTXOMbl, HABO3 XUBOTHBIX MO-
TYT OKa3aTbCsl HONOJIHUTCIIbLHBIMA HCTOYHMKAMH 3HEPIHM M HCIOJIb3OBATBCA B Kaue-
CTBE CBIPbS [UIS IIPOM3BONCTBA XMAKOrOo M razoo0pa3HoOro TOMJIMBA.

" B paboTax, IOCBALIEHHBIX HCCICHOBAHMIO PECYPCOB ChiPbs, IIOJIY4AEMOr0 U3 GHo-
MACChl, MPUBOAATCS JISTANbHBIC CBEACHMS, BKJIIOYAs JAHHBIE 0 pecypcax OTXOLOB MO
kaxzomy wraty CIIA [6] n pe3ylbTaThl HCCIeNOBAHM NOTEHINANLHEIX BOSMOKHO-
cTeit cbopa 6uoMacch B JecoBoadeckux depMax [S]. OnHako B NMUTEpaType HenocTa-
TOYHO OCBELLCHBI IPOGIIEMb], CBA3AHHBIC C KAYECTBOM Chipbi. ABTODBI HacTOSLIEH pa-
60TH NONBITATIACL BOCMOJIHUTHL 3TOT MpoOen M B IOCTYNHOM ¢GopMe H3JIOKHTH
BOTIPOCHI, KacaloLMecs COBPEMEHHBIX PECYPCOB OTXOLOB CEIILCKOIO XO3s#cTBA U Jleca.
Kpome Toro, B paboTe garoTcs ONpPENEICHHE M OLECHKA NOTCHLUHAJBHBIX PECYPCOB
6roMaccel, KOTOpas MOKET ObITh MOJIYYEHA U3 OTXOOB JIECA U CENLCKOTO XO3SHCTBA,
d TaKkXe IMPOM3BOJMTCA OLEHKA OOILIero KonudecTBA 3HEPruM, KOTOpas MOXET OBITh
nojlyyeHa M3 MMeErouuxcs pecypcoB O6uomMaccel B MacluTabGe IITATOB, PErHMOHOB
1 crpansl. [Ipy 310M 3nHaYeHHe KaXJOro BHAA OTXONOB KAK MCTOMHMKA 3HEPIUM Ole-
HHBAETCH C YYETOM CTOMMOCTH NPOM3BONCTBA SHEPIMM M TPAHCIOPTHHIX PACXOIOB.

1. METOIbI AHAJIMI3A
PacTuTenbubiM OTXOMOM siBAsieTCs JHOGOM MaTepHaJ, OCTaloIIUMCS moclie
M3Bjleuenns KeaTeabHoN Yactu pacTenus. OTXonbl Jieca BKIIOYAIOT JIpeBe-

" Paul G. Risser, Illinois Natural History Survey.
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OnpegelleHne MOTEHUUANBHEIX PeCypcoB GUOMacchl BuIpallMBaeMEIX B Hac-
TOSIIEC BPeMsA CeNIbCKOXO3MUCTBEHHLIX KYJbTYP H JIECHBIX pacTeHuit

Onpepenenne NMOTCHIUAJILHMX PECYPCOB PaCTHTeNBbHOM 6uOMAacCH KaXmoro

BHOA

KosddunueHT 0OTXOA0B
SHeproeMKocThb
INoTerunanbHHE BOIMOXKHOCTH H JOCTYNHOE B HACTOALIEE BpPEMs KOJNH-

YeCTBO OTXOOB

MuHepanbabie ¥ GHOXMMHYECKME KOMITOHEHTHI

CoaepxaHue LELIIOI030], JTUTHAHA M TIPOTEHHA
Conepxanue Biaru
Conepxanue 30Jbl

Cmeaprle BO3MOXKHOCTH NPOM3BOACTBA 3HEPrHHM 1O PErHOHaM H CTpaHe

Cxema reorpadu4eckoro pacnpeAeneHHss H Ce30HHOH HOCTYOHOCTH Ouo-

Maccepl.

Puc. 1. AnanuTHyeckas cxemMa NONYYeHUS OAHHBIX, HEOOXOQMMBIX MU MPOTHO3UPO-
BaHMSA MOTCHIUATIBHLIX pecypcoB OHOMAacCHI.

Tabauya 1. UcTodauKH OTXOAOB

Cenbckoxo3fiicTeRnas Brg neca
KyJabTypa

Muenuna Copro Hyrnacus OOGpe3KH CocHBI

Kyxypyasa Puc Cocra rubkas Tcyra 3anagHas

Coesric 606 Caxaphubi#t TpocT- CocHA LIMPOKO- CepeGpHcTas nuxTa

HUK XBoHHAaA

Ogec Xnonok Tyiis KpacHslii kenp 3anman-
HBIil

Kaprodens Apaxuc CexBoiis BEMHO- Pasznuunble gepesba

3¢JICHAN ¢ KPacHOBATOH [pe-

BCCUHOM

SAumenb Poxb

CaxapHas cpekia

IToceBunie TpaBhl
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cHHY H Kopy, KoTopbie 00pa3yloTcs nocne NepBUYHOIl 00paboTKH NepeBLEB
IUTA TIOJTyYeHUsl CTaHJapTHHIX JeCoMaTtepuanoB. CelbCKOXO3SHCTBEHHBIE OT-
XO[nI NPEACTABIAIOT co00i 4acTh CeJIbCKOXO3AMCTBEHHBIX KyILTYp, KOTOpas
oCTaeTcd Ha Ione Hocie cdopa ypoxas, codupaeMoro B npolecce CopTUpOB-
KM, OYHCTKH H IOATOTOBKH K Nepepabotke. Ilpn Bcnallike rpyHTa CejibCKOXO-
38liCTBEHHBIE TMOJIEBble OTXOALI OOBMHO OCTalOTCs B HEM (0e3 kakux-1ndo
JOLOJHMTENILHBIX 3aTpaT), a OTXoabl, cobupaeMele Ha Ckiamax, mmbo mpo-
JaloTCs B Ka4eCTBE KopMa i cKoTa, JUG0 YHHYTOXAIOTCH.

Ha puc. | Hoka3zaHa HCIONB30BAaHHAs CX€Ma HCCIICAOBAHHH.

BriGop pacTeHuit qis aHanu3a (tabun. 1) NpoU3BOAMTCA Ha OCHOBaHMH pe-
3ynbTaTOB NPEABIAYIUMX HCCIENOBAaHMH TEXHOJOTMH HX OMOIpeBpallleHHH
WM C Y9eTOM BO3MOXHOCTH CHENHAIBLHOTO HX BHIPAIMBAHHASA AJIS MCIIOJH30~
BAHUA B KAYECTBE CLIPbS C NEJIBIO NMPOH3BOACTBA dHepruM. (CeHo uaM nact-
OuuIHAas TpaBa HE pacCMaTpUBAINCH, MOCKOIBKY BEChb MX ypoxaii oObMHO
cobupaeTcs ¥ MCHOJL3yeTcs.)

OTX0ABI CENbCKOXO3AMCTBECHHBIX KyNMbTyp HOACYATHIBANMCE ¢ yYETOM
ko3bdUnMEHTa NOCTYNHOCTH (Tabun. 2):

VpoxaitHocts X Koopdumment or-

XOIOB = Obiee KOJIIECTBO OTXOM0B
O0mee  KOJHYECTBO  OTXOIOB X

x KoaddwmumeHT noctymHocTH (B

%) = JIOCTyIIHOE KOJIHYECTBO OTXOIOB
YpoxaliHOCTh = O0mM#l BBIXOA
Kosdhduumenr orxomos = VIenbHbI OLEHOUYHBIA MOKa3aTelb,

KOTOPBIF YMHOXAETCA Ha BBIXOJ
CEILCKOXO3ANCTBEHHOM KYJILTYDBI,
4TOOBl  NOJYYMTb  KOJIHYECTBO
00pa3yromuxcs OTXOMOB
OO1ee KOJMUECTBO OTXOIOB = Bce cobpaHHBIE OTXOHBI CEJILCKOXO-
3SMCTBEHHOM KyJNBLTYpHI, BKIOYas
CTEONEBYI0 U KOPHEBYIO CHCTEMBI
Kosd¢puuuent moctrynnocru = Jlons obmMx OTXOHOB B 9, OT CO-
6paHHOrO HJIH NpeAnoaaraeMoro
ypoxas (1ab.. 2)

+ Ce3oHHOE pacnpene/ieHMe OTXOMOB OTOOPaHHBIX BUIOB CE/ILCKOXO3SH-
CTBEHHBIX KYJIbTYp ONPEAEIANIOCh YMHOXKEHHEM TepAeMBIX OTXOOB Ha Ipo-
HEHT Ce30HHOM MOCTyIMHOCTH [6] B kaxaoM keaprane roga. Ilpu pacvueTax
HCNoSb30BasINCE AaHHble CTaH(OpACKOro HCC/IEq0BATENLCKOTO WHCTUTYTA
[6].

Bo3MOXHOCTL MCIONBL30BAHUA CENLCKOXO3SCTBEHHBIX OTXOMOB B Kaue-
CTBE ChIpha 15 MIPOM3BO/JACTBA JHEPrHY B KAaKOH-TO CTENEHM 3aBUCHT OT HX
Ce30HHO# gocTynmHocTH. Ce30HHYIO MOCTYIHOCTE CENbCKOXO3AlCTBEHHBIX OT-
X010B HEOOXOAMMO YUMTHIBATh, IIOCKOJBKY [JIMTEILHOE XpaHEHUE HTUX Tpo-
Mo3nxux HpooyKTOB ¢ Majoil IUIOTHOCTBIO CTOMT [JOpPOro M INPUBOAUT
K yXynlIeHWro MX kauyecTma. JlaHHBIE pacyera CE30HHOH JOCTYNHOCTH OTXO-
OOB s CoeBbIXx 6060B mpuBemeHsl B Tadu 3.
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Tabauya 2. OctaTounble kKo3GGHUIMERTE, JOCTYIHOCTH M JOJNS OTXOMOB, HCIOJIb-
3yeMble TIpHU ONpenesieHUH KOJMYeCTBa CelbCKOXO3sCTBEHHBIX OTXOMOB KaK JHEpre-
THYCCKOT O ChIpbs

CenuckoXo3SHCTBEHHAS Koapd T Koapd T OTXofM X HCHIORL3O-
KyIhTypa 0TX0Z0B JOCTYIIHOCTH, BAHHUIO, ¥,
%

Mwenuna 2,53 85 99
Kyxkypy3sa 1,10 90 45
Coesole 606BL 2,14 80 100
Osec 3,01 85 75
Kaprogem 1,40 90 100
Sumerb 2,50 85 99
Caxappasi cBeKIIA 0,52 90 100
MsKoTh caxapHO# CBeKIsl 0,07 100 0
3epHO copro 1,57 90 40
Pucosas coyoma 1,43 90 100
PucoBas menyxa 0,18 100 20
Caxapsslif TPOCTHHK 0,43 50 100
OTx0nbl CaXapHOTO TPOCTHHUKA 0,38 100 0
Xomox 2,45 60 100
Apaxucosble cTebmm 1,48 95 90
Poxs 2,50 85 99

IToceBHble Tpasbl 4,44 60 97

Ipumexanue. OTXOML K HCNOJIL30BAHHIO = JIOJIA 0TX0ZOB B %, COOP KOTOPBIX BO3MOXKEH N0 HyJeBoil W
OTpHNATENLHON CTOHMOCTH H KOTopble He HCTIOJIL3YIOTCH MM JUIA KaKOH ApyTol HenH (OCTaBICHHLIX B MOJE U BO3-
BpAlliCHHBIX B IOYBY).

Tabauya 3. OTxomsl coesbix 60608 B pasiuynble ce30HBI

Wrar, NPOH3BOAAMIE CeMtbC- HocTynuocts, %
KOX03SHCTBEHHYIO KYJILTYPY

SIupapnb Anpess — Hions -~ Ox16pb —

Mapt UIOHb ceHTabph nekabpb
Hyuro-Hopx 0 0 0 100
Hero-Mxepcu 0 0 0 100
Ilexcu mBanus 0 0 0 100
Henassp 0 0 0 100
Mbpunenn 0 0 0 100
Muunran 0 0 0 100
Buckoucusn 0 0 0 100
MunnecoTta 0 0 50 50
Oraiio 0 0 50 50
Wupuana 0 0 50 50
Wumnoiic 0 0 50 50
AlioBa 0 0 0 100
Muccypu 0 0 50 50
Cepepnas [daxora 0 0 0 100
KOxHasg JlakoTta 0 0 0 100
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Tabauya 3 (npodoaxcenue).

Hitat, TPOH3BONSMIKH Celibe- Hoctynsocts, %
X0X03ACTBCHHYIO KYIbTYpY
SluBaps Anpen, - Hions - Oxrabpp—
Mapr HIOHb CeHTA6PL nexaGpp
Hebpacka 0 0 0 100
Kan3zac 0 0 SO 50
Buprunus 0 0 0 100
3anaanas Bupruuus O 0 0 100
CesepHas Kapomua 0 0 0 100
KenTykku 0 0 0 100
Tenneccu 0 0 0 100
Cesepras Kapomuuna 0 0 0 100
JAxoprxus 0 0 0 100
®dnopuna 0 0 0 100
AnabGama 0 0 0 100
Muccucunu 0 0 0 100
ApkaHn3ac 0 0 0 100
Jlyuznana 0 0 0 100
Oxmaxoma 0 0 50 50
Texac 0 0 0 100

2. XUMMWYECKAS XAPAKTEPMCTUKA OTXOJIOB
CEJbBCKOI'O XO3SIMICTBA U JIECA

VpoBenb 3arpsi3sHeHUS OKpyXKaromed cpelbl NMPH CKUTAaHHM COOTBETCTBYIO-
IIETO TOMXKBA 3aBUCUT OT COJACPKaHMS B HEM a30Ta M cepbl. CorjlacHo He-
MHOTOYHCJICHHBIM [aHHBIM, B JIEPEBbAX CONEPXUTCH MeHee 1,5, a3oTa u me-
mee 0,19, ceput (tabn 4). B pasmuuHbIX BHIaxX CEIbLCKOXO3HCTBEHHBIX
KYyJIbTYp coaepxaHue a3ota koaebdaercs ot 0,4%, B mennue ao 4,5% B puce.
UTo kacaercs coJepXaHus CEPhl, TO B pice 0HO MeHble 0,29, a B NIIEHHUE
meubilie 0,16%, T.€. MEHbllIE, 4€M a30Ta M cepb! B yrue. Pactenud, kak npa-
BAJIO, COIEPXAT NPUMEDPHO OJMHAaKOBbIE KOJIMYECTBa cephl M (ocdopa [8].
Hanubie 0 cogepxaHny NMUTATEILHBIX BEMIECTB KOJIEOIIOTCS B JOBOJILHO LLIH-
POKUX Mpefesiax. ITO CBA3AHO, NO-BHAUMOMY, C HCHOJIb30BAHHEM DE3YJIbTa-
TOB, NOJIYYCHHLIX B Pa3jIMYHbIX JiabopaTopusx, a Takxke ¢ T€M, YTO KOHIICH-
Tpanuus MMTATEJbHBIX BEIECTB 3aBUCHT OT 4acTH pacTeHus, B KOTOpOil OHM
onpefeastoTcd, BO3pacTa U YcOBuil BuipammBadusg. CoJepKaHue KaJbiud,
tocdopa, kasus »n Marang (Tabi. 5), O4€BMAHO, HE NOCTMIAET TAKMX KOJH-
YECTB, KOTOPbIE MOTJIH Obl OTPHIATENILHO CKA3aThCH HA IIPOLECCEe MPOU3BON-
CTBA 3HEPIrHM; MOJIYYaEMas K€ 30712 MOXeT ObITH HCIONBL30BAHA B KAYECTBE
yno6perns [9]. EcTtecTBenHo, nmpon3soacTso >Heprumn Oyner addexrnBHee
Tpy MeHbILEM KOJIMYECTBE B ChIPbe BJaru M 30Jsl [5]. B nepeBbax Biara co-
CTaBnsleT npUMepHo 55%, a 3o1a—okono 2,5% M MeHbure (Tabn 6). BMmecrte
C TEM B CEJIbCKOXO3ANCTBEHHBIX KYJIbTYpax COACPKAHUE Bjarl 4acTo npeBbl-
liaer 55%, oco6eHHO B MACHCTOH 4acTH, a TAIOKE B JIACTBE, HANpuMep, Kap-



* Tabauya 4. PesynbTaThl XMMH4ECKOrO aHaJIH3a HEKOTODPHIX BH/IOB JIECHBIX NOPOA

Cripse Komnonenrtsr, ¥, x cyxoit macce
Asor Cepa Boaopoa Vraepon Kucropoa 3ona Kaabmmit Kauit
ApesecuHa Kopa Apese- KO- JpeBe- KOpa JPEBECHMHA KOpa Japese- KOpa Jpese- Kkopa
cHHa pa CHHa CHHA cHHa

Ayrnacus  (Pseudotsuga

menziesii) 0,01 0,01 — — 63 58 523 51,2 405 392 08 37 — -

CocHa rubkas (Pinus

taeda) 0,01 (o) — — — 63{0) 56 518(0) 563 41,3(o) 377 05(0) — — —

CocHa mmMpoxoxsoiiHas

(P. palustris) 0,01{0) — — — 630) 55 518() 564 41,3(0) 374 05(0) - — -

Cocna Onnmora (P. .

elliorti) 0,01(0) - 04 — 630) 54 518(0) 562 41,3(0) 373 05(0) — — —

Cocna exosasx (P. echi-

C"ala) © ?’?al;(—?sci[ @ o ? 1 04 — 630) 56 518(0) 572 413000 361  05(0) b — -
‘ocHa HKHOBCHHAN |, ,56[12])(m ,03-0,04 [12] (m) - - — — — — — _ — 0,14-031 {12 0,15953{12
{crape 80-100 ster) 0,65[12] (mz) 0,02 (ms) - — - = — — — — — 023(12] (Em)] ® 026{12] (Em)] ®
(P. silvestris) 01512} (mx) Creamt [12)(n) () — — — — — — — — 0,09[12] (1) 0,02{12] (nx)

Tcz'rta nr;lulllm)u (Tsuga 0,1 2] 00 0,1 — 58 62 504 530 414 393 22 1 — —

eterophyllal 1,48 [12])(n) — —_ —_ —_ p— — _— —_

[Monts otvoupernas (a) 59,5 [12] (m) 0,38 [12](m) 047{12)(m)

{Abies concolor) - — — = — — — — — — — — —

TMuxra penuxas (4. -
grandis) — 1,46[12] ) —- - — — 628[12](m — - — — Hrmu 091[12] Mo 046[12]

Tyiis (Thuja plicata) —_
CekBoii BesrO3E/ICHA
(Sequoia supervirens) 0,1 — — — 59 — 535 — 403 — 02 — — -

Ipumeqanue. TIpuBORUMBIE NaHHLIE OTHOCSTCR K ADEBECHHE WAH KOp€, k2K YKa3aHO B COOTBECTCTBYIOMAX rpadax, 3a HCKIIONCHRCM CIIYYACS, CHCUHAALAO OGOHAYCHAHX B
cxobkax: (1) - HCIEL (0)— ONHIKK, (MB)-MONOALIE BETBH, (1K)~ necomMaTepHaILl M KOpa.

Tabsuya 5. Pe3ynbTaThl XMMHYECKOIO aHAJM3A MHHEPANbHBIX BELICCTB, COACPXKALIMXCA B HEKOTOPWIX BUAAX CENLCKOXOIANCTBEHHBIX
KyABTYD

Komnouentsl, % K Cyxol macce

Cuipbe
Asor Cepa Kanbowuit dochop Kanuit Maruuit
HICHHNA . — — 0,028 [14 0,96 [14] 0,48[14] 0,118 [14}
" 3epl:io — — 0,051&0,3721 [15]  0,0259-0,0389 [15] = 0,00016-0,00019 15]
crebu 2,11 [13] — —_ — — —
035 [16] — —_ — — —
XOpHH 0,82 [13] — —_ - _ -
: 0,89 [17] — - - — -
conoma 0,5 [17] 0,03-0,16 [8] —_ — — L —
aucTRa ‘ 1,13 [16] —_ — — — —
BEpXyLUKA 1,64 [16] — —_ — — -
Kyxypy3a
crebnn 2,04 [13] — — — —_ —
Osec
CeMeHa 2,36 [13} — 0,09 [18] 042 [18] — —
conoma 1,1 [7] — — _— —_ —_
BCE pacTeHHe 225 [13] — — — —_ —
T b
Kapxmn — — - 0,17-0,184 [17} 0,185-2,84 [17] —
SAamenn
3pHO - — 087 [18] 045 [18] 0,16-027 [19] -
conoma —_ —_ — 0,05-0,67 [18] 093-2,78 [19] —_
Copro
ccHO — _ 0,56 [20] 031 [20] 1,54 [20]} 04 [20]
Prc
3epHO 3,45-449 [21] 0,152-0,197 [21] — 0,308-0,352 [21] 2,51-3,05 (21} —
nmcTea 3,33-396 [21] 0,075-0,103 [21] — 0,169-0,176 [21] 0,675-0,898[21] —
Apaxuc
ceHo 1,696 [22] —_ —_ —_ — —
opexn — — 0,0048 [12] 0,0137 [12] 00687 [12] 00157 [12]
Poxe

3epHo — - 007 [14] 038 [14] 052 [14] 013 [14]




Tabauya 5 (npodosncenue).

Cripbe Komnoneutni, % x cyxolt macce
Asor Cepa Kanbuuit Pochop Kanmit Marnuit
CemenHbIE TpaBb! — — 041 [20] 023 {20] 2,2 [20] 0,25 [20]
Tumogeenka — — 0,3t [20] 0,19 [20] 1,66 [20] 0,17 [20]
O HBETEHHs 1,648 {20] — — —_ — —
paHHee LBeTEHHE 1,088 {20] — — — — -
HOJIHOE HBETEHHE 0,992 [20] — — — — —
OJHOJIETHSS, B CPEA-
HeM 0,925 [20] — _ — — —_
JNBYXJICTHASL, B CpeA-
HEM 1,28 [20] — — — — —
f0CAE  TOBTOPHOTO
cbopa ypoxas, B
cpeaHeM 2,496 [20] — _— — — —
Exa cbopxas, ceno 3,728 [20] — 045 [20] 0,32 [20] 2,1 [20] 0,32 [20]
MATAAK JyroBo# |
ceHo 1,312 2,5 [20 0,39 [20 0,
ONHONETHHI, B CpEHEM 1,952 [20] [20] — L ]-_ 27 [20] — 172 [2_0] 021 [20] —
ABYXAeTHHH, B cpemHeM 1,968 [20] — — — — —
nocae nosropxoro cbopa
YpOXas, B CpemHeM 2,88 [20] — — — — —
Oscsinnna kpacHas, ToxkHas, ce-
HO — — 0,23 [20 0,19 [20 1,6 [20 021 [20
gnzmmua KpacHasi, CeHO — — 0,40 EZO% 024 EZO% 1,8 E20:]| 0:%6 EZO}
BCSIHMIA BLICOKAS, CEHO -— —_ 0,30 [20
OJHOMETHAR, B CPEIHEM 1,84 [20] — (0] — 024 [20] — 20 [2(2 032 0] -
ABYXJCTHAS, B CPEOHEM 1,664 [20] — — — — —
nocae nosTOpHOro cbopa
ypoXkas, B CpemHem 2,832 [20] — - — — —
Inesen, ceno — — 0,46-0,49 [20] 025-0,32 {20] 1,96-2,0 [20] 021-0,34 [20]

L Tabauya 6. CocraB M IHEProCcOJAEPXAHHE HEKOTOPBIX
o

BUIOB JIECHRIX mopox®

Copepxanue B %, x Cyxoit macce

Conepmaswe  Jlerysne pevtectpa'’ Cosawnntii yr- 3ona" Uenno- Jarame  Marmmii [23)” ®ochop® Sneproconep-
Cripse sAary, % x nepon [2]" nosafre- 2} KAHHE, K}lx/l;r
caexei d Muien- cyxoft maccer®
ntonosa!!
ACpe-  xOpa  BEpCsO  XOpa Aepemo  xopa Acpeso  xopa REPCBO  XOpa
B0

HyrnacHa (Pseudotsuga 43,0 86,2 706(c) 137 272(0 01 22(c) —_ — 20678 22772 — —
menziesii} _ —  T3HM — 25308 1,2(m) — —

Cocua rubxas (Pinus taeda) 510 500 — 657 — 339 04 — — 20004 21772 — —

Cocna wHpoxoxBofiHasa (P. — — — 670 — 323 0,7 — — 20004 21772 — —_
palustris)

Cocua Dnnnora (P. elliont) 610 530 — 659 — 334 0.7 » » 20004 21772 — —

Cocua exopas (P. echinatd) — — — 65,5 -_ 338 0,7 -—_ — 20004 21772 — —

CocHa obbikHOBEHHAA — @ — @ —  — - — — » — —  0,08-009(u) 0,03-0,12(n)
{crapwe 80-100 ner) (P — - — — — — — — - - —  0,08(ms) 0,06 (MB)
silvestris) — —_ — - — — — — —_ - —_ 0,01 (srx) caeasl (nx)

Tcyra 3amapmas (Tsuga 560 — 848 743 152 240 02 17 — — 19562 21865 0,13(m) 0,12(n)
heterophylla) —

IMuxta ognonpernas (dbies — — 844 749 151 226 05 25 — — 19097 — — —
concolor) )

Muxta senauxas (A. grandis) — — 844 734 15,1 240 05 26 — — 20136 — 016(m 0,11 (m

Tyiis (Thuja plicata) —  — 770 867 210 13,1 20 02 ~ — — 20446 — —

Cexsoltst Beunosenenan (Se- — — 835 713 161 279 04 08 — - - — — —

quoia sempervirens)

' FlpHBOnMMBIE NaHHbE OTHOCSTCA K APCBECHHE HIM KODE, KaK yka3aHO B COOTBETCTBYIOMMX rpagdax, 3a
() — MrJIbl, {(MB)- MOMOABIE BeTBY: {JIK)— IECOMATEPHANM ¥ KOpa, (C)- cTapad, (M)- Mononas
2 Comepxanne uemmonoisl B Pinus elliottic 6e3 wrn-42,5; B perssx - 369; 8 crebasx~51,1; xope-23,7; xop

HCRIIIONEHHEM clydaes, ClELMajbHO 0GO3HAYEHHBIX B CKOGKax:

-44,6. Conep FeMHUEUIIONO03B B Pinus sylvestris:

6es Hrn-22.3; B Bepxymke -31,2; B BeTBaAx - 33,7; crefiax— 26,8; xope -24,9: xopuix—25.6.

3 Copepxanne nHruHHa B Pinus sylvestris: 6e3 urn—373; B Bepmune—32,5;

B BeTBAx —35,1; crebnax~27,8; xope—49,9; xopHsx-31,3.
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Tabsuya 7. CocTaB U HEPrOCOJepKAHHE HEKOTOPHIX BMAOB CENLCKOXO3AHCTBEHHBIX KYIbTYD
Crippe Conepxanue Kowmnouentsl, % x cyxo#t macce Sueproconep-
Bnary, % K che- xanue, 10° Ix/T
HeH Macce 3ona Henntonosza JIuraus Chipoii IpoTeHH CYxOH maccst
Morennna 28,0 [71V 14,0 [7] — — — 15,8
oTpybu — 4,35 [14] — — - _
3epio - 2,02 [14]) — — 16,1-19 [23] —
MyKa - 0,59 [14] — — 9,84-10,73 [15] —
conoma — - 10,5 [20] — 3,9 [22] —
CeHO — — — — 6,1 [22] —
Kygypysa 47,0 7] 10,0 [7] 42-88 [20] - 158
ILUIACTHHKY JAHCTHER 71,3 [20] — 20,6-23,2 [20] — — —
CTEONH JHCTHEB 67,0 [20] — _ _ _ _
crBoR 748 [20] — 22,0 [20] - 12,75 [13]9 _
Osec 10,0 [7] 150 [7] — — 1521-19.93 [25] —
— 3,22 [18] 14,06 [18]Y 158
Kaprodens 89,0 [7] 10,0 [7] — _ _ 158
knybens — — 4,2-435 [7] . - 158
ey 0 i, — 125 [20] — 158
Amers 9.0 [7] 150 [7] — - 9,8-143 [19]
3epuo — 2,1-29 [19] - _ - .
KJleTHaTRa 298 [18] 4,460 [13] o . -
(:::oma — — — — 2,3-7,4 [19] —
pacTeHve — — . o 0
CaxapHas cBekna 14,0 (18] 158
CymeHast 80,0 [7] 20,0 [7] . _ _ 158
MSIKOCTh 70 [7] 7,0 [7] o o _ 158
Copro 60,0 [7] 16,0 [7] — — - 158
Puc — 138
- coaoma 20,0 [7] 18,0 [7] — — 16:5
* enyxa B 4,0 7] 220 [7] — — —
oTpybu — 8,2-9,4 [24] — — ;Z:,;«l;f [24] _
cemeHa — 9,1 [24] - ~ 2‘,5&[28]06 1] —
BCE PACTCHHE — — s 8
CaxapHblii TPOCTHHK
C’;[HCHblﬁ 600 [7] 160 [T] — — — 158
nocie IOBTOpHOro cbopa
ypoXas, B CpelHeM — — — — 15,6 [20] —
Exa c6opuas (cexo) 11,4 {20] 6,8 [20] — — 7,7 [20] —
Mernuk nyroBo#
oo 114 [20] 6,8 [20] 12,6-15,5 [20] 8,2 [20] —
MHCTEA — — — 4,55 [20] — —
crebens — — — 5,7 [20] — —
OfMHONETHHHA, B CPEIHEM — — — — 12,2 [20] —
IBYXNETHHY, B CpeaHeM — — — — 12,3 [20] —
nocne rnosropHoro cbopa
ypoXas, B CpeaHeM — — — — 18,0 [20] —
Oscsmua
OBCSHMIA KPACHA% — — — — — —
OBCSHHLA BEJHKAs 71,5 [20] — — — — —
[MACTHHEA IUCTLeB MeTenku 754 [20] — 17,0-24,0 [20] — — —
— — 27,0 [20] — — —
orxons 50,0 [7] 250 [7] — — — lg,g
Xnomox 50,0 [7] 190 [7] — — — 15,
PACTHTCIBHBIC OCTATKH, m 1
OYMILIEHHBbIE OT CEMSH 8,0 [7 10,0 —_ —_ — —
Apaxucosoe CeHo 20,0 [7] 90 [7] — — 10,6 [26] 158
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Todes, caxapHOH CBeksbl M CaXapHOTO TpocTHUKA (Taba. 7). B yrne conep-
KaHHE BJIATH MOXeT pocrurats 30% [10].

Conepxkanue 30/bl B CEJIbCKOXO3AMCTBEHHBIX KYJbTypax kosebnercs or
4% B puce mo npumepro 20°% B caxapHoM TpocTHUKe. B pazmyneix Bumax
IEPEBLEB A30T4, CEPRI, BJIATH ¥ 30J1bI MEHBIIIE, YEM B CEIbCKOXO3SACTBEHHEIX
KYJbTYpax, ogHako Gjaromaps BEICOKOMY COAEPXAHUIO JIMTHUHA JPEBECHHA
oT/myaeTcs DoBIIMM HeprocoaepKanueM [11].

3. OHEHKA OTXO/IOB CEJbCKOXO3SAMICTBEHHbLIX
KVYJIbTYP M JIECA

3.1. Pernonaabnoe pacnpejesieHde

Ha ocHoBanuM QaHHBIX IO M3YYSHWIO 3aTOTOBOK JieCa B FOTO-BOCTOYHBIX CO-
cuoBbix Jecax CIIA ocraercs okoso 80%; Guomaccet [27]. Dueprus ro-
JOBBIX OTXOMOB, OOpa3yloIMXCcs Ha AepeBooOPabaTHIBAIOIIMX 33BOJAX
CIIA, coctasisier Bonee 74-10'° Ik, uTo sxBuBanentso 17,7 mmH. M3 He-
¢y, wm npuMepro 1,2-2,0% rogosoro norpebienus nedtd B crpane [28].
Tem He Menee B natu pervonax CIHIA (puc. 2) oburee Konu4ecTBO OTXOA0B
CEJbCKOXO3SHCTBEHHBIX KYJAbTYp (Tabu. 8) Gosiee 4eM B IlecTh pa3 NPEBH-
IAeT KOJMYECTBO OTXOAO0B Jeca (Tabs. 9). M3 16 cenbckoXo3siicTBEHHBIX
pacTeHWii, BRIOPAHHBIX [ OIEHKY, MILEHMIA, KYKypy3a U coeBbie 60OBI
aaroT 35%, MOCTYIHBEIX OTXOMOB.

B 1O %€ BpeMs IO 3HEPTOCOMEPKAHWIO OTXOMBI IIIECHUUbI, KYKYPy3bl

Puc. 2. Kapra xoutunentansnoil sactn CIIA, pasaeneHRol Ha PETHOHBI, IPURSATHIE
B HACTOsAHUIEM HCCIICOBaHHMU.
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Yacrs 1

Tabauya 8. PernoHanmbHbie W 0OUME IO CTPaHE PecyPChl OTXOAOB 16 OCHOBHBIX Cellb-

CKOXO3MHCTBEHHBIX KYJBTYD

CenbcxoX03ficTREHHAS KyAbTYpa PerHOHANbHRIE OTXO/B, MAK. T HA CYXYIO Maccy Beero no

1 mw in v v crpase
IMmennna 33,6 53,1 17,9 20 17,2 123,7
Kykypysa 1,46 339 18 48 39,7 81,6
Coesnle 6061 0,0 237 80 11,5 34,9 78,2
OBec 0,9 10,3 0,7 0,45 58 18,2
Kaprodem 109 1,8 0,18 0,6 4,7 18,2
Sumenn 10,3 59 0,27 0,18 1,08 17,4
CaxapHas cBeKJa 82 30 0,18 0,0 1,08 12,4
Copro, 3epHO 0,7 4,1 5.8 0,18 0,09 10,9
PucoBas conoma 1,7 0,09 53 0,36 0,0 7.4
CaxapHblil TPOCTHHK 0,0 0,0 1,5 1,9 0,0 3,4
Xomnok 08 0,09 1,2 0,6 0,0 2,7
Apaxuc 0,0 0,0 0,06 1,6 0,18 2,2
OTxomH CaxapHOro TPOCT-

HHKa 0,0 0,0 0,45 0,6 0,0 1,09
Poxnb 09 0,5 0,09 0,18 0,36 1,3
CeMeHHbIe TpaBBl 045 0,09 0,0 0,0 0,0 0,5
Pucosas 1wenyxa 0,09 0,0 0,18 0,0 0,0 0,27

Beero 69,19- 13648 4341 240 259,89 279,46

U coeBbix 0000B cocTaByisiroT 749, 0OlEro KojiMYecTBa O0TXO/0B CEIbCKOXO-
3siicTBeHHBIX KYJbTYp (Tadn. 10). CornacHo pacuyeram, 3JHeprus, KoTopas
MOXeT OBITH MoJsIyyeHa M3 OTXOHOB CEILCKOXO3sHCTBEHHBIX KyJLTYp, OoJsee
YeM B HATHL Pa3 NpeBBIIAeT IHEPrHio, KOTopas MOXeT OBITH MoJiydeHa H3

oTxo10B yeca (tabn 11 u puc. 3).

Teorpaduveckoe pacnpeneneHye TOCTYNHEIX OTXOAOB WMEET BaXKHOE 3HA-
YeHMe MPU olpede/eHNH IIoRAM 1Jis obecnevenus HeobxoguMoro xonuye-
cTea OGuomaccei. Tak, nanpumep, 0jis 1 MIH. T KyKypy3HoTo cunoca Tpebyer-

Tabauya 9. PerponansHbie M obupmie mo crpase pe-
CYPCEI OTXOMIOB TIPONYKTOB Jieca

Pernon KounriectBo 0TXO0S0B,
MJH. T Ha CcyXylo Maccy

I 19,2

11 1,7

111 8,6

v . 19,5

\Y% 12,5

Beero mo CHIA

61,5
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Tabauya 10. Codepxanue JHEPrHH B perHOHaJbHBIX M OOLMX O CTPaHE OTXOARAX
OCHOBHBIX CEITbCKOXO3SHCTBEHHBX KYJIBTYP

CenLckoXOIAACTREHHAS KYIbTYpa CORSpXAHAE JHEPIMH B PEIMOHAMBHLIX Beero
omxomax, Ju-101% no CIHIA
I i m v v
Mwennna 5548 9256 3112 35,5 3009 21280
Kykypysa 5923 5923 309 83,1 693,6 14232
Coesrie 606bl 00 4151 1390 2008 4820 12369
Ogec 157 1785 130 74 1025 3171
KapTtodens 188,1 321 3,2 10,7 828 3169
Aumenn . 1746 - 1024 41 35 19,7 3043
Caxapuas cBeKkia, moJeBas 1425 522 33 0,0 189 2169
Copro, 3eprO 12,3 70,6 1028 26 1,8 190,1
Pucosas cosioma 30,6 07 918 6,8 00 1299
CaxapHbl¥ TpoCTHHK, moJeBoit 0,0 00 265 324 0,0 589
Xionok 148 1,1 20,1 10,5 0,0 46,5
Apaxuc 0,2 0,0 7.0 28,6 29 387
OTxonsl caxapHOTo TPOCTHH-
Ka 0,0 0,0 8,5 10,3 0,0 18,8
Poxsn 0,7 87 14 24 5,5 18,7
CeMeHHBIE TPaBBI 7.1 20 0,1 0,2 0,3 9,7
PucoBas wieayxa 08 0,0 2,5 02 0,0 36
KoM caxapHOH CBEKJIBI 0,0 0,0 0,0 0,0 0,0 0,0

Beero mo CIIA 11655 23813 7654 4350 17109 64581

ca: B 1T, Munoiic 2476 xm?, B 1. Aifosa 2890,5 xm?, B wt. Hebpacka
77778 xM? u 53957,7 xm* Ha BBICOKMX paBHMHax Texaca [29].

Pernon 11 pacnonaraet HanbOJBIIMM KOJIMYECTBOM OTXOMOB CEJBCKOXO-
3SMCTBEHHBIX KynbTYp ¥ HanMEHBIINM KOJMYECTBOM OTXOIOB Ji€Ca, B TO
Bpemsi Kak pernod IV pacmosiaraer HauGoNbIIMM KOJMYECTBOM 3SHEpPTHH

Tabauya 11. ConepxaHve SHEPIMH B DErHOHAJLHBIX
¥ oflupX IO cTpaHe OTXOAax

Peruon Copnepxanne dueprud, Jlx.10'%
I 3849
Il 349
I 17,7
v 3899

\' 2511
t Beero mo CHIA 1232,5




Yacre 1
5
Vi

Bl s00 - 600

400 - 500

300 - 400

200 - 300

100 — 200

A so - 100

0 - S50

VA o — 10

A so0 — 600

B 200 - 500

300 — 400

200 - 300

B 100 - 200

B s0 - 100

10 - 50

O o -1

282
‘ ;//////,,//// 7z %
i T

@ : A m 500 ~ 600
- 500
/ ;gg — 400
A 200 — 300

&( B 100 - 200

50 - 100

0 - 50

O o -1

Puc. 3. OTxomsl CeBCKOXOISMCTREHHBIX KYILTYp (a), IPOLYKTOR Jeca (6) 7 cym-

MapHble oTxozst (8) mraTos (1,055-101% k).



HMcromnxyu GromMacchl

41

Tabsuya 12. ObLiee conepxanne SHePTHH B AOCTYIHLIX orxonax CENbCXOro Xo3sicTBa
H Jieca no mTaTtam M permoram CIIA

Person 1 Peruon IV
Mrar Suepras oTxom08, Mrat DHEpPrHA OTXGAOB,
Hx-10'3 Ix-10'8
Bawmnrron 305,0 Cesepnas Kaposvma 110,5
Afiaxo 2163 IOxnan Kaponuna 74,7
MonTtaHa 2743 Jxopuxus 179,0
Konopago 1132 ®nopuna 78,0
IOta 20,1 Ana6ama 1459
Heio-MekcHko 246 Muccucanu 1550
Apusona 47,5 TenHeccH 809
Hesana 5,5 -Uroro 824,0
Kamdopnus 3704
Operox 2125
Hroro 15893 Pemon ¥
Hrar Heprug OTXONOB,
Iix- 1013
Person 11
Mbsn 64,8
Whrax Z:% TR Hbio-FaMnmmp 57,0
BepMoOHT 42
MunnecoTa 384,5 Maccauycetc 24
Aliosa 505,4 Pon-Aiinenn 13
Muccypu 216,8 KoHHeKTUKyYT 169
Kansac 4528 Heto-Mopk 39,7
Hebpacka 3072 Hb1o-/Ixepcu 7,7
¥OxHas JlakoTa 157,0 TMeHcuUIbBAHUS 57,1
Cesepnas [JakoTa 3929 Ienassp 14,2
Hroro 2416,6 Mopusienn 442
Buprunus 63,5
3anagnas Buprusus 514
Pervon 1Tt KeHTYKKH 80,7
Mrar neprus OTXOXOB, Oraiio 279,8
ax-10'° Humana 3152
Muuurax 151,6
?.[%:3::; %]5;’; Hnnunoiic 6320
’ BHckoHCHH 110,5
Texac 371,2
Oknaxoma 190,4 Hroro 19941
Hroro 9348

Bcero no CIIA 7758,8-10%%




4?2 . Yactb 1

B OTXOJax Jieca, HO HAUMEHBIIUM KOJIYECTBOM €¢ B OTXOHAX CeNbCKOXO03M-
CTBeHHBIX KynbTyp. Peruonsl 111 u IV pacmonararor mNpHMepHO MOJIOBUHOM
3HEPIUH, COmepXalllelicd B OTXOAAX, MO CPAaBHEHHK) C TPEMS OCTaIbHBIMH
persoHamu, peruod 11 pacnonaraer Haubonplnei 3Hepruel B 0TXO1aX, paB-
Ho#t npumMepro 309, sHepruM OTXOINOB Beel KOHTMHeHTaNMbHOM wactd CHIA
(Tabmn. 12).

3.2, Ce3onHas 10CTYNHOCTH OTXOXOB
CeJ/IbCKOXO3SHCTBEHHBIX KYJIBTYP

B ornmuune OT OTXOMOB neca, KOTOPble JOCTYIHBLI IPAKTHYECKH B TeUEHUE
BCEro rofa, JOCTYIMHOCTb OTXOIOB CEJIbCKOXO3AHCTBEHHBIX KYJIbTYP 3aBHCHT
OT BpeMeHHU roga {puc. 4). 3MMOil HEKOTOpBIE BHIBI CEJILCKOXO3AACTBEHHBIX
KyJAbTYyp DOCTynHBl B ocHOBHOM B Kamudopruu u ®nopuge, netom u oce-
HBIO—TI0 Beelt crpade. JJOCTYNHOCTE OTXOOB OTAENBHBIX BUIOB CENbCKOXO-
3SACTBEHHBIX KYJIBTYP B pPa3jIMMHBIC CE30HBI HEOXUHAKOBA 1O BCell cTpaHe.
Tax, ranpumep, B Kamudopuuu 55 u 459, 0TX000B HOMUAOP DOCTYIHEI CO-
OTBETCTBEHHO B MEPBOM M TPeThbeM KBaprajax roma, Bo ®iopume 80% —Bo
BTOpOM kBapTane u 20°% —B yerBepToM, a B Bammnrrone 100% -8 4erBep-
TOM KBapraie [30].

KonuyecTBO OTXOIOB LIECTH OCHOBHBIX CEJIECKOXO3AHCTBEHHBIX KYILTYD
Ha | ra nuomjany npuseneno B Tabi. 13. M3 3Tux mecTH NpUBENEHHBIX CEJb-
CKOXO3SICTBEHHBIX KYJbTYp HauOONBIIME OTXOQBl JAET KapTOQENb—B Cpen-
HeM 25,65 T/ra, Ipu 3TOM moO peruoHy | MakcuMmasbHbIE c6Op cocTapiser
20,77 1/ra, a no perunony I1-33,02 t/ra. Tlinenuna B cpexneM gaetr 4,56 T/ra
oTxonoB. B pernone V ux monywaercs 7,72 T/ra, a B peruone I-15,53 1/ra.
KonuvecTBo 0TX010B, KOTOpOE MOXeET GbITh COGPAHO C reKTapa, UMeeT Bax-
HOE 3HAYEHHE 1)1 MPOrHO3UPOBAHUS ILIOMIA/M 3EMIH, HEOOXOAUMOTO KOJIH-
YeCTBa ChIpbs Ang obecnieuenus pabOTHl YCTAHOBOK 1O HPOU3BOACTBY U3 HE-
IO DHEPIMM U OMPENENCHUS MOTEHUUANBHBIX BO3MOXHOCTEH c6opa OTXOmOB
B Oymyiuem.
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Tabauya 13. JocTynusie OTXOABI MIECTH OCHOBHLIX BHUAOB CEJILCKOXO3AMCTBEHHBIX
KYJBTYp

OTxons, T/ra Mo CIHA,
B CPEHEM
Cenberoxo3sicTBeHRas Peruon
XyIbTypa
I I’ HI Iv v
IMimennua 5,53 403 3,45 4,08 572 4,56
Kykypysa 3,42 2,77 345 2,06 3,52 3,04
CoeBbie 60651 0,00 3,33 2,79 0,73 3,83 213
OBec 3,33 0,29 2,22 3,06 0,43 1,87
Kaprtodems 20,77 24,06 27,01 23,41 33,02 25,65
Aumens 1,56 4,20 3,63 4,58 5,24 3,84
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Boaopocnu u sogHblie MGKpOPUTLI
II. Puccep?V

Hcnonb3opanne OTXOHOB CEILCKOTO XO3sicTBA U Jieca IIO3BOJISET VI OBJICTBOPUTH
Bcero e 2% morpebHocteit CHIA B 3HepruM, mpou3BOAUMON H3 HCKOAEMOIO
TOIUTMBA. B CBA3U ¢ 3TUM BenyTCsi WHTEHCHBHBIC UCCIIEOBAHUS B OOJIACTU MOJy4eHUS
SHeprud U3 pacTUTeNbHON GMoMaccsl [1-4], 1 B 4acTHOCTH BOIOPOCHAEBBIX KyJILTYD
[51

Hapsny ¢ okeasoM [6], KOTOPBIA paccMaTpUBAETCH KaK OCHOBHOM «IOCTaBILUK»
KPyHBIX MOPCKHX Oypbix Bojopocielit Macrocystis pyrifera [7, 8], Bomopocneit, o6u-
TalOIHUX Ha JHe BojoeMa (GeHTHYeCKUX pacTeHMi [9]), U Bomopociel, ITaBaiOIIUX
B crosvek Bose [10], amamuaupyioTcs BOIMOXKHOCTY WCTIONB3OBaHWMA OUOMACCHE
sctyapuit [14], comenbix [12-15] U mpecroBoxgHbIx [16-19] GooT.

B nactosiueil paboTe oLeHUBAIOTCS TMOTEHIUAIbHbIE BO3MOXHOCTA MPOU3BOMA-
CTBa YHEPreTUYECKOIO ChIPbs B BUIE OHOMACCHI NIPECHOBOAHBIX 03¢p M PEK, a TakkKe
3a00JI04eHHBIX 3eMeSb U OonpenendloTcs pecypchl GHMoMacchkl BOgopocielt U BOgHBIX
MakpoduTOB.

1. BOAOPOC/IA

TlepBonavyansHo MHTEPEC X BOAOPOCISAM, OPraHU3IMAM, COCTAaBIAIOLIUM OC-
HOBY OOJBIIMHCTBA BOXHBIX HUTATENBHBIX LEHEH, BO3HUK B CBA3H C BO3MOX-
HOCTBIO HX MCHOJL30BaHUA B KAYECTBE MCTOYHUKA IHUIIM, B YACTHOCTH OelKa.
Onnako OTHOCUTENBHO Majas peajibHas CKOPOCTh (POTOCHHTE3A U pPACXOJ
JHEepPruM HA MPOIECC AbIXaHUs MO3BONAIOT PACCMATPUBATE BOXOPOCHU KAK
OIUH W3 BO3MOXHBIX UCTOYHHKOB DHEPreTHYECKOIO ChIPbS.

Cpeanee KONMMMeCTBO GUOMACCHI, KOTOPOE OOBIYHO AAKOT BOLOPOCIH, CO-
crapnser 15-25 r/m? cyxoif MacCel B CYyTKH, a MaKCHMallbHAs CKOPOCTh ee
obpasosanus konebnercs B npeaenax 30-40 r/m? cyxoif Maccsl B cyTku [4].
Tlonobusie ckopocTn 06pazosanus GHOMACCH! CBUACTENBCTBYIOT O TOM, YTO
PacTeHHUs HCHOJB3YIOT BCero JMIIL 5%, BCeH MocTyNaroliel CONHEYHOR JHep-
ruu [3]. Orpanuyenns cKopocTH pocTa oOYCNOBIEHBl HE TONBKO HOTEPAMH
COJIHEYHOM YHEepPIUu BCIAENCTBUE OTPAXEHUS CBETOBBIX Jy4Yed U B pe3yiabTaTe
JBIXaHUS PACTEHHH, HO U KBAHTOBBIM BBIXOIOM MOCJIERHUX, HOCKOJBLKY IpO-
necc ycpoeHust CO, y Hux npotekaeT no nukay Kanbsuna. CrenosaTtensno,
4TOOBI BOZOPOCIU TMOJHEE aCCUMHIUPOBAIIA COJIHEYHYIO JHEPIUIO, OHU HOJI-
KHBl IIPOM3PACTaTh HA OTKPHITHIX IUIOMIAASX M UMETb JOCTATOYHO pa3BH-
TYIO TOBEPXHOCTS.

HecMmotps Ha TO 3T0 okoJo 50-70% Maccel pogopocieit MoxeT depmen-

b Paul G.\Risser, Illinois Natural History Survey.





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































