ISSN 0201-7997. Céopuuk navaneix Tpyvaos THEC. 2019. Tom 148 7

V]IK 631.452
DOI: 10.25684/NBG.scbook.148.2019.08

COBPEMEHHOE COCTOAHHUE ATPOOKOCUCTEM HEHTPAJIBHOI'O
TYBUHCKOI'O CTEITHOI'O 1 CYXOCTEITHOI'O OKPYT A

Anna Jlopxyesna Cam0Oyy

OI'BYH TyBuHCKHI HHCTUTYT KOMIUIEKCHOTO OCBOEHUs MPUpoaHbIX pecypcoB CO PAH,
667007, PecniyOnuka ToiBa, r. Ke3but, yin. MaTepHanuonansHas, 117/a
e-mail: Sambuu@mail.ru

Annotamust. Iens. OnieHKa COBPEMEHHOTO COCTOSIHUS arposkocucteM LlenrpamsHoit TyBer. Memoost.
OOBCKTHI HCCICAOBAHHN — KAINTAHOBBIC MAJTOMOMIHBIC MOYBBL, (DHTOLCHO3BI arposkocucTeM LIeHTpamsHOTO
TyBHHCKOTO CTEITHOTO H CYXOCTEIHOTO OKpyTa FOkHO-TyBHHCKO-XaHTaHCKOH KOTJIOBHHHO-TOPHOH IIPOBUHIINHI
CTEMHOM 30HBL McCreq0BaHUE KAIITAHOBBIX MOYB €CTECTBEHHBIX 3KOCHCTEM H arpO3KOCHUCTEM MPOBOAUIOCH HA
3aleKHBIX y4yacTkax LleHTpampHO-TyBHHCKOH KOTIOBHHBL Pezyapmamst. OOOMM CICACTBHEM arpapHOTO
OCBOCHHMA HCXOJHO CYXOCTCIHBIX JKOCHCTEM LleHTpambHO-TYBHHCKOM KOTJIOBHHBI ABIACTCA HAPYILICHHE
CIIOKHBIIETOCS. HEProoOOpOTa, CHIDKCHHE IPOIYKTHBHOCTH IPEOOPA3OBAHHBIX arpOIKOCHCTEM, YBCIHUCHHC
CTECIICHH OOHAXCHHOCTH IOBEPXHOCTH 3€MJIM WM, KaK CIIEACTBHE, OOINME MPOSBICHUS JCTPAAAl[MH 3EMEIb.
Bri600p1. ' 1aBHOE OTIMYME 3aCKHBIX (DHTOLICHO30B OT COOOIIECCTB UCXOMHBIX KOPSHHBIX CTEICH 3aKIIFOYAcTCs
B CTPYKTYpE (PMTOMACCHI: HA 3aJic;KaxX BBINIC 3aMachl HAA3EMHON M HIDKE 3amachl Moa3eMHOM (mromaccsl. U3
BCEX PACCMOTPEHHBIX TOKA3aTeNcH MO3AHES BCErO BBIXOAWT HA TEPMHHANBHBIH YPOBEHb CTPYKTypa
pacTUTEIFHOTO BelecTBa. B Hacrosmiee BpeMs, B CBSA3H C HEOONBINOH JIUTEIBHOCTBIO 3EMIICACIBUCCKOTO
HCTIONIB30BaHIA TEPPUTOPHH TYBBI, 3a0pOIICHHBIC MAXOTHBIC 3EMIM HAXOIATCSI B IPOLECCE BOCCTAHOBIICHIL
3anexHas CyKIECCHS arpo3KOCHCTEM OJHOHAIIPABJICHA, JCTCPMUHUPOBAHA, IIPOXOJUT OIPE/ICICHHbBIC CTATUN U
TIPUBOAMT K PACTHTEIBHBIM COOOINECTBAM, CYIECTBOBABIIHM JI0 PACIIANIKH IICITHHBI.

KioueBbie cnoBa: sanedice, cykyeccus, cyxie cment, pumomaccd, QumoyeHos, azpodaKocucmema.

Beeaenune

B nouBeHHO-pACTUTENBHOM MOKPOBE CTEMHBIX 3KOcucTeM TyBbI 3a nocnennue 70 jer
MPOUCXOIAT 3aMETHbIE M3MEHEHUs], CBSI3aHHbIE C HArpy3KOW M PEKHMMOM BbIMaca CKOTa Ha
nacTOUINax, pacmamikoi 3eMesib W 3a0pOIIEHHOCThIO TAIleH, CO CTPouTeabcTBOM (CasiHO-
Ilymenckoii I'2C, ¢ BRIpyOKOit JIeCOB, MOXKapaMu U OCBOSHHEM MECTOPOKISCHUH.

B coBerckuii mepuon OCHOBHBIE H3MEHEHUSI B CTEMHBIX 3KOCUCTeMax TyBbI ObLIH
CBA3aHbl C pacrallkoW LEJIUHBL, a pacnajg TIOCYJapCTBEHHBIX —CENbCKOXO035HCTBEHHbBIX
npennpustuii B 1990-e rogel nmpuBen K pe3KOMYy COKPALEHUIO IMOCEBHBIX IUIOANEH C
MEepeBOIOM WX Ha 3aiexu. B CBI3M ¢ TeMmM, 4YTO B pecnyOJuke OCHOBHOW BUA
CeJIbCKOXO3STHCTBEHHOTO HCTIOJb30BAHMS TEPPUTOPHUH *KUBOTHOBOACTBO, U3MEHEHHE MaCTOMII
MIPOUCXOAUT MOCTENEHHO, HO C HE MEHBLINMH MOCAEACTBUSAMH JJIs1 IPUPOABI CTENEN.

O0BbeKTLI 1 MEeTOABLI HCCJIed0BAHUNA

TyBa 3aHMMaeT LeHTpaIbHYIO HacTb A3uu Mexay 50-54° c.ur. u 89-99° B.n. I'panuiisl
TyBbl Ha 3amazne, ceBepe U BOCTOKE IMPOXOAAT B OCHOBHOM IO BOJAOPAa3/A€NbHBIM TOPHBIM
xpebtam BbicoTOH 2000-3000 M Ham yp. M, Ha Ore — MO MPHUIOTHATBIM pPaBHUHAM H
npearopbsimM Ha BeicoTe 800-1000 M. IIpoTsskeHHOCTD €€ ¢ 3amaza Ha BOCTOK coctasjisier 700
KM, ¢ ceBepa Ha 1T — oT 100 o 450 kM, obmmas miomane — 168,604 ThIC. KM [7, 5]

Kmumar TyBel pe3ko KOHTHHEHTAJbHBIH, OOYCJIOBJICEHHBINH, TJIABHBIM 00pa3oM,
yJaJleHueM OT MOpel U OKeaHOB. 3UMOI TepPUTOPHUS HAXOAUTCS MOYTH B LIEHTpe A3MaTCKOIo
anTuuukioHa. CpenHerojoBas Temmeparypa cocrasiseT MuHyc 3,7°C, cpenHsis siHBaps —
muHyc 28-35°C, wmroma — 15-20°C. HauOonpmune amrmmryner Temmepatyp (100-120°)
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XapakTepHbl IJIs1 MEXIOpHbIX KOTJIOBHMH. PacrpeneneHue ocagkoB MO TEPPUTOPUM M IO
ce3oHaM HepaBHOMepHoe. CpemHerogoBbie OCAAKU B KOTJIOBHHAX COCTaBisOT 200-300 MM, B
ropax — 700 wmm. bonpmas dacte ocagkoB (80%) BbImamaer B HMIOJIE—aBrYCTE,
MPEUMYILECTBEHHO B BUJE JMBHEBBIX AOXKAeH. BereTalioHHbII epruosl COCTaBIsAET B CPEAHEM
125 nHeii. MOImHOCTE CHErOBOIO MOKPOBa B KOTJIOBHHAX — 10-20 cMm, B ropax — 50-70 cm [1].

Uccnenosanust mposoamauck ¢ 1996 r. mo 2018 r. Ha 6 kimoveBbIx y4dacTkax (51.38-
51.26° c.ir. u 94.8-94.44° B.11.), rie paHblle BBIPAIIUBAIH OHY KyJbTYpy — nmeHunny. Cyxue
CTENM Ha KAIUTAHOBBIX MAJIOMOINHBIX TOYBaX OBUIM pacraxaHbl B CEMHUAECATHIE TOABI
MPOILIOro CTONETHs U 3a0pomiensl B 1994 1.

Jlnsg  uccienoBaHUs arpodKOCHCTEM HCHOJIb30BaIM HU3MEHEHHME TpeX OCHOBHBIX
NOKa3aTeJel: BUAOBOIO COCTaBa COOOIIECTB, CTPYKTYPhl JOMHHAHTOB, 3aMacoB (PUTOMACCHI.
I'eoboTannyeckre OMUCAHUS BBITIOJHEHbI 1O CTAaHIAPTHOM Meronuke [2] Ha mpPOOHBIX
wromansax (IIT) pasmepamu 10x10 M, 3aI0KEHHBIX CIy4aiiHBIM 00pa3oM. XapaKTepHCTHKA
[T BrIFOYANa aHHBIE O €€ MECTOIIOJIOKEHHH, reorpadpuuecKknx KOOPAMHATAX B CHUCTEME
WGS-84, onpeneneHHbIX C MOMOIIBK) CHYTHHKOBOTO HaBuratopa GPS, monoxkeHuu B
penbede, XapakTepe MOYB W PACTUTEIBHOCTH, THUIE HCIIONB30BaHUA 3eMenb. Jlis
OTIpeneNIeHUs] HaI3eMHOW (UTOMACCHI HAa KaXXIOM YYacTKE 3aKIafblBAJIOCh CIy4aiHBbIM
obpazom 10 mpobubix mmomanok. Ha Bcex mmomankax pasmepom S50x50 cM 3eneHyro
¢uromaccy ((G) cpesanu Ha ypOBHE TOYBBI M C TIOYBBI coOMpann moAcTuwiky. Beroms (D) u
oman () otOupanu OTAETBHO OT 3€JieHOW (PUTOMACCHI U TOCIENHIOK pa3dupaiu Mo BUAAM.
Jlns onpenesneHuss MOA3EMHON (PUTOMAcChl B CepelUHe KaKAOW IJIOMAAKHA  OTOMpau
MOYBEHHBbIE MOHOJUTBHI MOBEPXHOCTHIO 10 cM’, wmHOH 10 cM, obbemom 1 mw’. I'mybuna
orbopa monomutoB — 0-10 m 10-20 cm. IlomsemHyro ¢utomMaccy (KOpHHM M KOPHEBHIIA)
OTMBIBAJIM OT MOYBBI METOIOM JI€KAHTALUU C IpUMEeHeHneM cuta ¢ otsepctreM 0,3 mm. Ilpu
OTMBIBKE€ MOHOJIUTOB U3 cJ10s MouBbl 0-10 cM >kMBble KOPHU U KOPHEBUILA OT/EJIbHBIX BUJOB
TIIATENbHO BbIOMpamn u3 oOmeld Maccel. BCIO Hag3eMHy M TOA3EMHYIO (uromaccy
BbICyLIMBaNU B TeueHue 8 4 npu 80°C u B3BeluuBaiu. 3anachl BCEX KOMIIOHEHTOB BbIPAKaJIH
B rpaMMax Ha KBaJIpaTHbII METpP AJIs ONpeAeNeHHOro cjios rnoussl [10].

PesyabTaThl M MX 00cy:KAeHHe

TpaguunonHoe 3emienonp3oBaHue TyBbl OOYCIIOBIEHO CBOEOOpasueM MNPUPOIHO-
KJIMMAaTUYEeCKUX  YCJIOBHH W Pa3BUTHEM  OTTOHHO-TIACTOMIHOTO  JKUBOTHOBOJCTBA.
3emnenenue gopeBomouroHHON TyBbl ObUTO TOACOOHBIM 3aHsATHEM. OKoNo 70% XO035HCTB
uMeNu HeOOoJbIITNe 3eMeTbHbIE YUACTKU — BCEro B Hadaye XX B. 3aCeBaH 5,5 ThIC. Ta. 3aTeM
B 1931 r. mnomaap ux yseiauuuiaach 10 9 teic. ra. Ilocne sxoxaenus Tysbl B coctaB CCCP
(1944 r.) Hauanochb MHTEHCHBHOE OCBOEHHUE 3eMenb. [ myOokast TpanchopMarust IpUpOIHBIX
5KOCHCTEM MPOUCXOAUT MPHU MOCTPOMKE HACENEHHBIX MYyHKTOB, TOPOKHOM CTPOUTEBLCTBE,
no0BIMe TOJNE3HBIX MCKOMAEMBIX, HO, MPEXAE BCEro, CBA3aHA C PA3BUTHEM CEIBCKOTO
xo3sicTBa. Ilog mons pacnmaxuBanuchk crend U Jjecocrenu. Ilmomaapr mamnHu B 1945 1
coctaBuina 61 Teic. Ta, 1960 r. — 279 ThIC. T, 1970 1. — 349 THIC. T, 1980 . — 371 THIC. TA, B
nepuon 1982-2001 rr. muomane MoJ CENbCKOXO3MCTBEHHBIMU KYJbTYPaMH CHUKAETCS B
pe3yJbTare OTUYKAEHUs B 3aeXb, Tak B 2001 r. muomiaap namHu cocTaBuia 55 THIC. ra, K
2018 r. BHOBB yBenmuumiach 10 427 teic. ta [4, 3]. B mepuon pedopm B crpane ¢ 1990 mo
2003 rr. mpoW3OIIIO COKPAIEHHE CeIbCKOXO3sIMCTBEHHBbIX yromuit Ha 22,1%. OO6mas
momaab 3ajaexHeix 3eMenb B 2003 r. B crpaHe cocraBmna 44400 TeiC. ra, B 3amagHOU
Cubupu — 4550 toIC. T2, TyBe — 2 034 ThIC. T, 4TO COOTBETCTBYET 56,9% ObIBIIETO B TyBe MO
1990 r. hoHma cenpbCKOXO3SUCTBEHHBIX yroauii [6, 11].

Pesynbrare! nccneqoBaHuil MOKA3aIl, YTO HA UCCIEAYEMBIX Y4aCTKaX arpO3KOCHCTEM
BU/IOBOE€ pa3HOOOpa3ue pPacCTUTENbHBIX COOOINECTB JOCTATOYHO BEJIUKO. 3a TOABI
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HaOIrOIeHUI BBIABICHO 153 BMAA BBICIIMX COCYIUCTBIX PACTEHUH, NMpHUHAIIEeXKAamuX K 94
pomam, 29 cemeilictBam. Hanbonee MHOTOBHIOBBIME SIBJISIFOTCSL CceMmeiicTBa Poaceae,
Asteraceae u Fabaceae. 13 skojoro-mieHoTHYeCKUX rpymnn npeodnanaroT. cremHas — 55%,
nayroBo-crenHas — 9%, nyrosasi — 3% u ap. Jlonst copHbIX BUIOB coctaiisieT 31% ot obmero
Crvicka BUOB. M3 5KOJIOrHYeCKUX IPYII PACTEHUH LIMPOKO PaCcIPOCTPAHEHBI: KCePOPUTHI —
72%, kcepome3odutsl U Me3okcepopursl — 21%, mesoputer — 3%, ncammoduter — 4. Ilo
JKMU3HEHHbIM (popMaM MpeoOsafaroT TPaBSIHUCTBIE MHOTOJNETHUKH (67% OT Bcel ¢uopsl).
KycrapHuku, KyCTapHUYKH, TOJYKYCTAPHUKH MU IOJYKYCTAPHUYKH COCTaBISIIOT 7% OT
obmero crnincka. Beicoka 1oyt OMHO—BYIeTHUX BUIOB (25%).

Ha BBIPOBHEHHBIX YYacTKax MEXTOPHOW KOTJOBHHBI KOPEHHBIE CYXHE CTENH Ha
KaIITAHOBOH MAJIOMOIIHOM CyNeCYaHOH TOoYBEe 3aHUMAOT (HOPMHUPYIOT YCTOWYHBBIE
30HaNbHBIe  coolmectBa. Ha  KOHTpoONbHOM — y4yacTke Cyxoil  crenm  (L€JUHA)
LIEHOOOpa3oBaTeNsIMU COOOIIECTB BRICTYMNAIOT Stipa orientalis Trin., Cleistogenes squarrosa
(Trin.) Keng, Artemisia frigida Willd., comomunantamu Koeleria cristata L., Festuca
valesiaca Gaud. w Carex duriuscula C.A. Mey. Ilo BuAOBOMYy cOCTaBy cooOmIecTBa
XapaKTePU3yIOTCA HE3HAYUTEIbHBIM pazHoobpasueM — 10 25 BumoB Ha 100 M, MIPOEKTUBHBIM
nokpeitue — 40-60% [8, 9].

Ha yuactkax arposkOCHMCTEM Ha 2-H roj BOCCTAHOBJICHHS 3€MENb MOCJE PaCHallKH,
bopMUPYIOTCS  MEJIKOOYPBSIHUCTBIE pacTUTeNlbHbIe coobmectBa. B ¢uromeHozax 84%
¢uTOoMacchl COCTAaBISIFOT TOJNBIHM, CPEAM KOTOPBIX mpeoOmanator Artemisia annua L., A.
commutata Bess., A glauca Pall. ex Wild. u np. TIpoextusHoe mokpsitre — 0 — 10 %. Ha 100 m*
BBISIBJICHO 7 BUOB. Ha MOBEpXHOCTH y4aCTKOB BHIHBI OTKPBITHIE neduupoBaHHble msiTHA. Ha
7-1 TO@ BOCCTaHOBJICHHsI OCHOBY TpPaBOCTOs cocTasisier Llytrigia repens L., W BUIBI
pasHotpasbsi Afriplex fera (L.) Bunge, Convolvulus bicuspidatus Fish/ ex Link, Heteropappus
altaicus (Willd.) Novopokr. u Potentilla bifurca L. B cnoxennn (uTOLEHO3a NPUHUMAIOT
yuactue Leymus ramosus (Trin.) Tzvelev, Poa stepposa (Krylov) Roshev., Veronica incana L.
u np. IlpoextuBHoe nokpeitue cocrtasiuser 10-25 %, spycHOCTb He BbIpak€Ha, KOJIUYECTBO
BioB Ha 100 M* — 12. Ha CIIEAYIOUIeH CTamuu pa3BUTHA arposkocuctemsl (13-t rom)
TUNIMYHBIE BUABI CyXux creneit Stipa krylovii Roshev., Koeleria cristata L., Potentilla acaulis
L. conomMunmpyroT B coobuiecTBax u cOCTaBisIOT yke 50% ¢utomaccel. B coobmecTBax Bce
ele BBICOKO OOWMJIME COPHBIX BHJIOB, KOTOpPBIE COXpaHsIOTCA Wm0 cux mop. Ha 100 M
3aukcupoBaHo 18 BUAOB, SPYCHOCTH emie cinabo BBIPAXKEHA, NPOEKTHUBHOE ITOKPHITHE
yBenuumuBaercs: 10 35-45%. Ha 20-if rom BOCCTaHOBJIEHUSI arpO3SKOCHUCTeM B (puromeHo3ax
TOCIIOZICTBYIOT BHUIBI CyXHX cremed, popmupyromue 72% Bunmosoro cocrtasa. CooOmectsa
NpUOIIIDKAIOTCS K TEPMUHATBHOMY COCTOSTHHIO U SIBIITFOTCS. OJJHUM M3 BapUAHTOB 3aCOPEHHON
cyxoii crenu. SpyCHOCTb BhIpaK€Ha, MPOEKTUBHOE NMOKpBITHE 10 50%, BHIOBOE pazHoOOpasme
Ha 100 M* — 21 Bunos. J1o cux MOP COXPAHSIOTCS OTKPBITHIE NehIupOBaHHbIE y4acTKu (puc. 1).
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BpIBOaBI

1. OCHOBHBIM yZapOM arpapHOro OCBOEHHsS CTeneil MeXIOpHBbIX KOTJIOBUH CTaja
pacnamka uenuHel B 50-70-x rogax MpOLLIOrO CTOJETHs. 3aHAThIE MOA MNAIlHI0 YYacTKU
cTenelt ctanu 0OBEeKTOM Jerpajganuu 3emMenib. Bropoit yaap Obl1 HAHECEH TOCTENEHHO, HO ¢
HE MEHbIIMMHU IOCIAEACTBUAMM MJsl INPUPOABI CTelel — pa3BUTHEM CKOTOBOACTBa. B
pe3yJbTaTe, CTENHbIEe JaHAMAa(Thl OHECHN TSDKKUE 3Konorndeckuil ypon. Ha ¢one crana
arpapHoro TPOM3BOACTBA W PE3KOr0 COKpAIIEGHUS IUIOMIA[W TameH Habmomaercs
BOCCTaHOBJICHHE aHTPOIIOT€HHO-HAPYIIEHHBIX 3€Mellb.

2. PacturenpHble COOOIIECTBA HA PA3JIMYHBIX CTAUAX 3ALENUHEHHS CBOEOOpPA3HBI,
9TO0 OOYCJIOBIEHO H3MEHSIOIUMHUCS  YCIOBHSIMH  MecrooOutanusi. Ha 20-ii  roxg
BOCCTAHOBJICHHUS IO KOJMYECTBY M COCTABY BHIOB B COOOIIECTBAX arpO3KOCHUCTEMBI OJIM3KHU K
€CTeCTBEHHBIM KOPEHHBIM COOOIIECTBAM, HO IO COCTaBy JOMUHAHTOB, NPOEKTHBHOMY
MOKPBITHIO, COOTHOLICHHIO JKU3HEHHBIX (POPM OHH eIle He JOCTHINIM 30HAJIBHOTO YPOBHSL
Kpome TOro, BOCCTaHAaBJIMBAIOLIMECS CYXHE CTENH OTJIUYAIOTCS OT LENUHHBIX OOMINeM
COPHBIX BUIOB.

3. O0umM CcrneacTBUEM arpapHOr0 OCBOEHHSI HCXOMHO CYXOCTEMHBIX SKOCHCTEM
LenTpanbHO-TYBHHCKOH KOTJIOBHHBI SIBIISIETCS HAPYLICHHE CJIOKUBIIETOCS 3HEProo0opoTa,
CHIDKEHHE TPOAYKTHUBHOCTH IPEeoOpPa30BAHHBIX AarpO3KOCHUCTEM, YBEIHUYEHHE CTETeHH
OOHA)KEHHOCTH TIOBEPXHOCTH 3€MJIM U, KakK CIENCTBHE, OOIIHe NPOSBICHHS Aerpafalud
3eMelb.

4. I'maBHOE OTIMYHE 3AJEKHBIX (PUTOLIEHO30B OT COOOINECTB MCXOIHBIX KOPEHHBIX
cTenell KpoeTcs B CTPYKType (HUTOMAcChl: Ha 3aj€’KaxX BbIIIE 3amachl HAA3€MHOW U HIDKE
3amachkl moa3eMHOUN (QuroMaccel. M3 BcexX pacCMOTPEHHBIX IMOKa3aTeNiel TO3IHee BCEro
BBIXO/IMT HA TEPMUHAJIBHBIN YPOBEHb CTPYKTYpa PaCTUTENBHOIO BELIECTBA.

5. 3anmexHasi CyKLieCCHUsl arpoOdKOCHCTEM OJIHOHANpaBJieHa, [IeTepMUHHUPOBAHA,
NPOXOIUT OMNpEeNeNeHHble CTaAud M TNPUBOAUT K PACTUTENBHBIM  COOOINECTBaM,
CYLECTBOBABLINM 0 PACHAIIKH LEIUHBL.
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Annotation. Purpose. Assessment of the current state of agroecosystems of Central Tuva. Methods.
The objects of research — the chestnut shallow soils, plant communities and agroecosystems of the Central Tuva
steppe and steppe districts of the South of the Tuva-Khangai basin-mountain province of the steppe zone. The
study of chestnut soils of natural ecosystems and agroecosystems was carried out on the remaining areas of the
Central Tuva basin. Results. The general consequence of the agricultural development of the initial dry-steppe
ecosystems of the Central Tuva basin is a violation of the combined energy turnover, a decrease in the
productivity of transformed agroecosystems, an increase in the degree of the earth's surface exposure and, as a
consequence, the general manifestations of land degradation. Summary. The main difference between the fallow
phytocenoses and the communities of the initial indigenous steppes is the structure of phytomass: on the deposits
above-ground and below-ground phytomass reserves. The structure of the plant substance is the last to reach the
terminal level of all the considered parameters. Currently, due to the short duration of agricultural use of the
territory of Tuva, abandoned arable land is in the process of restoration. The fallow succession of
agroecosystems is unidirectional, deterministic, passes certain stages and leads to plant communities that existed
before the plowing of virgin lands.

Key words: deposit; succession; dry steppes; phytomass; phytocenosis; agroecosystem



