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W3yuena quHamMMKa TOTUYHBIX NMPHUPOCTOB 3eneHoro mxa Hylocomium splendens (Hedw.) Schimp.
in B. S. G. B necHbIX c000IIEeCTBaX JIECOCTEIMHOTO Tosica Xakacuu. [IpuBeieHbl 3HAUSHHSI THHEHHOTO
npupocTa ¥ PUTOMACCH MXOB B Pa3IMYHBIX YCIIOBUSX MPOU3PACTAHU 32 6 JIET, ONpe/iesieHa Ha/l3eM-
Has ToJnYHas Npoaykuus mxa H. splendens B purtonenose. Jlunelinsie mpupocthl Mxa H. splendens,
HPOU3PACTAIOIIETO [0l KPOHAMH JIEPEBbEB U B MEKKPOHOBOM IIPOCTPAHCTBE, JJOCTOBEPHO HE OTIINYA-
1oTcst. [IppocThI 110 Macce NoJ1 APEBECHBIMU KPOHAMH JOCTOBEPHO BHIIIE, YeM B MEXKKPOHOBOM IIPO-
cTpaHcTBe (B cpeaHeM Ha 37 %). OnpeeneHbl IycTOTa MOXOBBIX JISPHOBHH U COOTHOIIICHHE JINCTHEB
u crebuneii. [TokasaHo, 4TO MOrojHbIE (PAKTOPBI OKA3BIBAIOT PA3HOE IO CTEIEHH M MPOIAOJDKUTEIBHO-
CTH BJIMSIHHE Ha MPUPOCT MXa B Pa3lINYHbIX YCIOBUSX POU3pacTanus. MXu, pacTylue 1noj KpoHaMu
JIEPEBbEB M B MEKKPOHOBOM IPOCTPAHCTBE, 110 BEINYMHE JIMHEHHOIO MPUPOCTA B Ha4Yaje U B KOHIE
BEreTallMOHHOTO IIepHO/ia OKa3aIuCh 00Jiee YyBCTBUTEIILHBIMHU K TEMIIEpaType BO3/yXa, a B CepeinHe
ce30Ha pocTa (B 3aCyIUIMBBII MEPHOJ) — K KOJIUYECTBY BBINABUINX OCAJKOB. YCTaHOBIICHO, YTO TEM-
neparypa BO3jlyxa He OKasalia BIUSHHUS Ha MPUPOCT (PUTOMACCHI MXOB I110J] KDOHAMHU JIEPEBLEB, B TO
BpeMsi KaK KOJIMYECTBO BBINAAIONIMX OCAJKOB B CEPE/IMHE BEI€TALIMOHHOTO MEPHOJIa MOJIOKHUTEIBHO
CKa3aJOCh Ha e¢ HAKOIUICHHH. B MEeXKKpPOHOBOM MpoCTpaHCTBe, HA0OOPOT, MXH 10 (UTOMACCE OKa3a-
JHCH OoJiee YyBCTBUTEIBHBIMH K TEMIIEPATYpe BO3/1yXa, YeM K KOJIMYECTBY OCaJIKOB.

KuroueBbie ciioBa: Hylocomium splendens, 2o0uunas npooykyus, no2oouvie hpakmopwl, CKOIb3AUUE
DYHKYUYU OMKIUKA, YCI08UAL MECMONPOUPACMAHUA, XaKacusi.
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BBEJIEHUWE

N3ydeHne nmpoayKTUBHOCTH (PUTOIIEHO30B B
LIEJIOM SIBJIAETCSl aKTyaJlbHOW 3adadend ISl OLeH-
KM 3alacoB YIJepoja, JIETMOHUPYEMOTO JIECHBI-
MU U JIECOCTEMHBIMU IKOcUCTeMaMu (AJieKcees,
Bepacu, 1994; llIBunenko u ap., 2000; Shviden-
ko et al., 2000). OneHka mpOIyKIMH MPOU3BO-
JTUTCSI B OCHOBHOM 0e€3 ydeTa BKJIaJa TOAUYHOU
NPOAYKLMK HANOYBEHHOro MokpoBa (Ycoibles,
2010). OgHako MMEHHO HANOYBEHHBIH IOKPOB,
B TOM YHUCJI€ MOXOBO-JIMIIAHUKOBBIA, BHOCHT
CYIIIECTBEHHBIN BKJIAJ B TOJUYHYIO MPOTYKITUIO
JIECHBIX M JIECOCTEIMHBIX dKocucTeM (Pacturensb-
HBIN MOKpoB Xakacuu, 1976).
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B Hacrosimiee BpeMsi B CBSI3W C HMHTEPECOM
K JICNOHMPOBAHUIO YIJIEpO/a B JIECHBIX M JIECO-
CTEIHBIX PKOCUCTEMaX OOJIBITMHCTBO HCCIIEAOBa-
HUN KacaeTcsi U3MEPCHHs TOAMYHOTO MPUPOCTA
charnoBeix MxoB (Mansimesa, 1970; I'pabo-
BUK, 1994, 2002; Bomnepckuii, 1995; Kochbix,
1999; Edpemos, Edpemona, 2000). N3yuenuem
YUCTOW TPOAYKIMU 3ereHoro mxa H. splendens
3aHuManuch MHorue wuccienoarenud (Clymo,
1970; Zechmeister, 1995; Asada et al., 2003;
I'onuaposa, benwkoB, 2005; Kuoppe, Baranos,
2005; IMuceman, Cmrocaps, 2012; Ermolaeva et
al., 2013; Kostina et al., 2013; T'onuapona, 2013
u 1p.). Bo Bcex paboTax 0TMEYEHO, YTO BEIUYH-
Ha TOJAMYHOMN MPOAYKIIUHU MXOB 3aBUCHUT OT BHJIO-
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BOU MPUHAIICKHOCTH, YCIOBUNA MECTOOOUTAHUS,
YBIIQKHEHUS U TOJIOKEHUSI B MUKpOpebede.

W3yuenne NpPOSYKTUBHOCTH MXOB OTPaHH-
YEHO, KaK MpaBWJIO, pacyeTaMH I'OJWYHOIO 3Ha-
YeHUs, HO OIpe/esieHHe MEePBUYHON MPOTYKIMU
BCEH JIECHON 3KOCHUCTEMBI TpeOyeT TOUHBIX OIle-
HOK TMOTOJMYHOMN MPOAYKTUBHOCTH BCEX KOMIIO-
HeHTOB (QuTorneHo3a. Ha tepputopun Xakacuu
B JIECHBIX COOOIIECTBaX JIECOCTENHON 30HbI Ha-
MOYBEHHBIN [TOKPOB UIPAET 3HAYUTEIBHYIO POJIb,
o3TOMY TpeOyroTCsi 0ojee TOYHbIE AAHHBIE MO
NPOIYKTUBHOCTH KOMIIOHEHTOB HAllOYBEHHO-
ro MoKpoBa. TakMMU NaHHBIMU MOIJIH Obl OBITH
MHOTOJIETHHE (TIOTOIMYHbIC) CBEICHHUS O MpH-
pocTax Mxa, O BIUSHUU MOTOAHBIX ()aKTOPOB HA
(dopMuUpOBaHUE €r0 rOAUYHON MPOAYKIIHH.

Lenb nanHO# paboThl — M3y4YEHHE W3MEHYU-
BOCTU TOIUYHOIO MpHUpOCTa (JIMHEHMHOTro W MO
Mmacce) 3eneHoro mxa Hylocomium splendens
(Hedw.) Schimp. in B. S. G. B npeaenax oaHOTO
THUIIA Jieca MOJl KPOHAMHU JIEPEBbEB U B MEKKPO-
HOBOM IPOCTPAHCTBE M ONpEENICHUE BIUSHUSA
Ha HEero KJIMMaTH4eCKUX (PAKTOPOB B JIECHBIX CO-
o011ecTBax JECOCTEMHOTO Mosica XaKacHH.

MATEPHUAJIBI 1 METO/IbI

Jlig uccnenoBaHus BEIOpaH 3€JI€HbIN MOX T'U-
JokoMuyM Onectsmuit H. splendens, sBsrommii-
csl yI0OHBIM OOBEKTOM JJIsi U3yUEHHUsI TONUIHOU
npoaykuuu MxoB. llenecooOpa3HocTh BbIOOpa
H. splendens nns pacrno3HaBaHus TOJUYHBIX IPU-
POCTOB ompeaensieTcss ero Mop(oaoruuecKumMu
OCOOEHHOCTSIMH, CYThb KOTOPBIX 3aKJIKOUaeTCs
B CIIEAyIOMIEM: CTeOellb MXa COCTOUT M3 3Tax-
HO pPAaCHOJOKECHHBIX OOJMCTBEHHBIX BETOUEK,
KaXIbI 3TaXX COOTBETCTBYET TOJOBOMY MOOe-
Ty, KOTOPBII 3aKJIaJbIBae€TCs 3HAYUTEILHO HIDKE
BEPXYIIKK ToOera mpeasiaymero roga (puc. 1)
(Abpamosa u 1ip., 1961).

PaGora BblnonHeHa Ha 6a3e Xakacckoro Io-
aesoro crauuonapa MJI CO PAH. C6op marepu-
aja npoBoauiu B Hadasie utoHs 2013 . B okpect-
HOCTsX ¢. Manbiii Criupus B ponune p. Kapeim
(54°25" ¢. m., 90°00" B. 1.). Tepputopusi 0THO-
CHUTCS K JIECOCTETHOMY MOsICYy XaKacHuH, IJe Jiec-
HOM 2JIEMEHT MPUYPOUYEH K CEBEPHBIM CKIIOHAM
yBaJIoB U xoiiMaM. Kiiumat perrona pe3xko KOHTH-
HEHTAJIbHBIN C XOJI0{HOM 3UMOM U JKAPKUM JIETOM.
I'onoBoe konmnuectBo ocaakoB 350-500 mm. Cpen-
HsAg Temmeparypa utwons 17.7, suBaps —18.3 °C.
Cymma temnepatyp Bbime 10 °C — 1500-1700°.
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Puc. 1. Cxema npoBeieHUs 3aMEPOB F'OJMYHBIX IIPHPOCTOB
H. splendens (cTpenkamMu 0003HAYSHBI TPAHUIIBI €KETOJ-
HBIX IPUPOCTOB MXa).

Jlnuna BereraunoHHoro nepuona 145 nueit (Pac-
TUTETBHBIN TTOKpOB Xakacuu, 1976).

OOpa3ipl Mxa OTOMpand Ha TpPeX MPOOHBIX
wiomanax (I1I1), 3amokeHHBIX B COCHSIKaxX pas-
HOTPABHO-3€JICHOMOIITHBIX C TPHUMEChI0 Oepe-
36l M JIMCTBEHHUIBI. KyCTapHUKOBBIA sIpyC CO-
cTouT u3 Rosa acicularis Lindl., Spiraea media
Franz Schmidt, Cotoneaster laxiflorus J. Jacq. ex
Lindl. O6miee mpoeKTUBHOE IMOKPHITHE TPaBS-
HO-KYCTapHMUYKOBOTO M MOXOBO-JIMIIAHUKOBO-
ro sipycoB coctanisieT 65-70 %. Ilog kpoHamu
JIepeBbEB MPOCKTUBHOE TOKPBITHE TPABSIHO-KY-
CTapHUYKOBOTO sipyca pocruraet 45-50 %, mo-
XOBO-JIMIIaHUKOBOro — 55-60 %, Torma Kak B
MEXKpOHOBOM IpocTpanctse — 75—80 u 25-30 %
COOTBETCTBEHHO. JlOMUHAHTaMH TPaBSIHO-KY-
CTaApHUYKOBOTO sipyca siBisitorcst Pulsatilla mul-
tifida (G. Pritzel) Jus., Carex macroura Meinsh.,
Artemisia gmelinii Web., comomunantamu — Thal-
icrtum petaloideum L., Veratrum nigrum L., Lu-
pinaster pentaphyllus Moench. MoxoBoii mOKpoB
npencrtasien H. splendens, Rhytidium rugosum
(Hedw.) Kindb., Pleurozium schreberi (Brid.)
Mitt. CtpykTypa (puTOLIEHO32 OTHOCUTEIHHO He-
OAHOpOHAs. BBIIETSAIOTCS IBE MapIIeIUTb: pa3HO-
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TpaBHO-3eJeHOMoNTHasA, 3aHumaromas 80 % I1I1
U MpUypoOYeHHAsT K OMOTpyIIaM COCHBI, Oepe3bl
W JUCTBEHHMIIBI (11O KPOHAMH), U MEJIKOTpaB-
HO-putuaueBas, 3aaumaromas 20 % I, orme-
YeHHas B IIpocBeTax ApeBecHbIX KpoH. Bee I1I1
3aJI0’KE€HBI B OZIMHAKOBOM THIIE Jieca (COCHSIK pa3-
HOTPaBHO-3€JICHOMOIIIHBIN C MPUMECHIO Oepe3bl
Y JINCTBEHHUIIBI), UTO MO3BOJIIET OTIEIIUThH BIIH-
STHUE Ha POCT MXOB THUIIA JIeca OT IPYyTrux (akTo-
poB. ImeHHO B nanHOM Ture neca H. splendens
SIBJISIETCS] OAHUM U3 IOMUHAHTOB MOXOBO-JIUIIIAM-
HUKOBOI'O TIOKPOBA.

Co6op obpastoB H. splendens ocymiecTBisuu
Ha MOXOBBIX IMOJAYIIKaX IMOJ KPOHAMH JE€PEBHEB
U B MEXKPOHOBOM IpocTpaHcTBe. B mpenenax
kaxxaou [T oGpasipl Mxa oTOMpanu KypTHHAMU
pazmepom 10x 10 cm Ha paccrosHuu 30-50 cm
OT CTBOJIOB JiepeBbeB (1101 kpoHamu) U 40—50 cMm
OT Kpas KpoH (B MEXKPOHOBOM MPOCTPAHCTBE) B
20—25-xpaTHOM MTOBTOPHOCTH.

C kaxnou Touku coopano He meree 100 oco-
Oei mxa. MI3amMepeHbl roquyHbIC JIMHEHHBIC IPUPO-
CTHI (B CBEKECOOPAHHOM U Pa3MOYEHHOM COCTOSI-
HUM) U pacCYUTaHbl CPEIHUE MTOKA3ATENN JTUHBI
cTeOeNbKoB (cpeaHee apumMeTuIeckoe 3HaYCHNE
+ cranmapTHas omuOKa). [OqUUHBIE MPHPOCTEHI
cTeOsl C BETOUKAMU OTpEe3alii, BBICYIIMBAIN 0
a0COJIIOTHO CYyXOTO COCTOSIHMSI UM B3BEIIMBAJIH.
AOCOIIIOTHO CyXYI0 MacCy TOIWYHBIX IMOOEroB
onpenensiii Ha Becax SCL—-150. Berumcisiu
CPEIHIOI MacCcy TOIMYHOIO IPHPOCTa OJHOTO
pactenus. [oguuHble TPUPOCTHI CEMAPUPOBAIH
Ha aBe (ppakuuu: cTebau (BKIIIOYask BETBU IIEPBO-
TO TOPSIIKA) U JIUCThs (BKIIOYasi BETBU BTOPOTO
U TpeThero nopsaka). [lockonbky B WIOHE, KOT/a
mpoBoausics cOop o0pas3ioB, MOOETH TEKYIIETO
rojia He 3aKOHYMJIM CBOU pocT, npupoctsl 2013 1.
HE YYUTHIBAIH.

Pacuer roguuHOM NpoOIyKIIMU MXOB IO Macce
100eroB MPOBOAUIH JJIsl LIECTH MOCIEAHUX JIET
pocta — ¢ 2007 mo 2012 1. [Iponykmuto Buaa Ha
[T oueHuBaIM, YMHOKMB Maccy CpPEeIHEro mpu-
pOCTa Ha KOJIMYECTBO PACTEHU Ha €AMHMUIIE TUIO-
maau. YtoOs! onpeaenuTh KOJINYECTBO PaCTeHUN
Ha eIMHULE IUIOIIAH, O] IPEBECHBIMU KPOHa-
MU U B MEKKPOHOBOM IMPOCTPAHCTBE Opaiu 00-
pasipl wiomaaso 25 cm? 1o mayounsl 7—10 cm
B JCCATUKPATHOM MOBTOPHOCTH. [0nuHy0 TIpO-
TYKIMIO BU/Ia B COOOILIECTBE B I€JIOM OL[CHUBAJIN
C Yy4YeToM BKJIaJa KaXJ0¥ mapuesisl B OOIIyIO
¢uTomaccy.
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[Tockonbky H. splendens ob6pasyeT 4eTko pas-
JUYAMBIC TOJWYHBIC TPUPOCTHI, KaK TOIMYHBIC
KOJIbIIa y JIPEBECHBIX PACTCHHM, B HAIIMX HUCCIIC-
JIOBAHUSIX MBI UCIIOJIb30BAH JACHIPOXPOHOIOTH-
yeckyro Metoauky (Cook, 1990), mo3Bosnsrorniyto
UCKJTIOUUTH WM, TIO KpaliHel Mepe, 3HAUUTEIbHO
CHU3UTH BIIUSHUE PA3NUYHBIX (PAaKTOPOB HE KIIH-
MaTUYECKOM MPUPOABI MPU MOMOIIU CTaHAAPTH-
3aIli¥, KOTOPast IEPEBOAUT aOCOTIOTHBIC BETHYH-
HBI IPUPOCTA, B JAHHOM CJIy4ae JTUHEHHOTO U TI0
Macce MXa, B OTHOCHTEIbHBIC — HHJIEKCHI.

CreneHb U3BMEHYUBOCTH FOJUYHOTO IIPUPOCTA
MXa, 00yCIIOBICHHYIO KIIMMaTHYECKUMH H3MEHe-
HUSIMU, OLICHUBAJIU, UCIIONb3YSI METOJ «CKOJb3sI-
HIUX KOPPEISIUOHHBIX GYHKIMHA oTKiInKa» (Cu-
MaHbKO U Jp., 2013), KOTOpHIii TO3BOJIIET TOUHEE
OTpPa3uTh BHYTPHCE30HHYIO H3MEHUHUBOCTH IIO-
TOIHBIX (DAaKTOPOB M IEMOHCTPUPYET OoJiee Tec-
HYIO CBSI3b IMHEHHOTO MPUPOCTa U MPUPOCTa Pu-
TOMACCHI C TEMIIEPATypOil BO3yXa U C OCaJAKAMH.
Pacuer naunnanm ¢ 10 anpens U 3aKaHYMBAIA
28 ceHTsa0psi, TaK KaK ATOT MEPHO JOCTATOYHO
NIMPOK U OXBATHIBACT MPOOJKUTEIHLHOCTH CE30-
HoB Beretauuu (byropuna, 1979). Mereoponoru-
YyecKHe JaHHbIE B3STHI C caifta htpp://rp5.ru. CyTb
METO/Ia COCTOMT B CIIEIYIOIIEM: PACCUUTHIBAIOTCS
CpeIHUE 3HAUEHHUs TEMIIEpPaTyphl U OCAJKOB 3a
HEKOTOPBINA MEPHO/ BPEMEHU («OKHO», B HAIlleM
ciayyae 310 20 gneit) ¢ 10 ampesns, mocie 4dero
«OKHO» CIIBUTAeTCs Ha «ar» Brepen (5 aHeit) u
BHOBB MIPOM3BOANUTCS PacueT CPEIHUX, U TaK IO
28 cents6ps. «lllar» kak o6IacTh MEPEKPHITUS
«OKOH» (B JTHSX) 33JIa€TCSl 3HAUUTEIBHO KOpOUe,
yeM «oKHO». [locne pacuera cpeqHUX 3HAYCHMIA
TEMIIEPaTyphl BO3AyXa U OCAJKOB B «OKHE» pac-
CUHTHIBACTCSI KOPPEISAINS MHICKCOB JIMHEHHOTO
MPUPOCTA U MPUPOCTa PUTOMACCH MXOB C CEpH-
SIMH CKOJIB3SIIIIUX CPEAHECYTOYHBIX TEeMIIeparyp
U 0CaZKoB. MeTOo/ CKONB3SMMX (DYyHKIUI O3BO-
aui Oonee 3(GEKTUBHO BBISIBUTH PA3HYIO peak-
IIUIO HAa TIOTOAHbIE (PAaKTOPBI Y MXOB, PACTYIIHNX B
Pa3HBIX MUKPOIKOJIOTHYECKHUX YCIIOBHSIX.

PE3VYJIBTATBI U UX OBCYKJIEHHUE

Jlunamuka nuHeilno2zo0 npupocma u npu-
pocma maccot H. splendens. 1lpu uccnenosa-
HUU JUHAMUKUA pocta H. splendens B necHBIX
COO00IIeCcTBaX JIECOCTEMHOTO TMosica XaKacuu B
Pa3IMYHBIX YCIIOBUSX BBISABICHA U3MEHUYHMBOCTH
MoKa3aTejael ero JUHEWMHOro mpupocTa M mep-
BUYHOW MPOAYKIMU €ro Macchl. 3a paccMarpu-
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Puc. 2. lunamuka quHEeHOTO pupocTa mxa H. splendens
(1 — mox kpoHamu; 2 — B MEKKPOHOBOM IIPOCTPAHCTBE).

BAEMBbII TEPHO]T JIMHEUHBIA TTPUPOCT MXa HU3ME-
Hsics B mpenenax (12.1+£0.4) — (15.6£0.5) mwm,
cpennee — (13.8+0.6) MM mox KpoHaMH J1€pEBb-
eB u (11.6£0.3) — (16.8+0.8) mmMm, cpemnee —
(14.0+£0.5) MM B MEXKpPOHOBOM IPOCTPAHCTBE
(puc. 2). JIuneiiHble TPUPOCTHI MOJ] KPOHAMHU U B
MEXKPOHOBOM IIPOCTPAHCTBE I0CTOBEPHO HE OT-
an4danuchk. KpuBble TMHEHHOTO MpUPOCTa UMENH
JIBa XapaKTEPHBIX MUHIMYMa, COOTBETCTBYIOLIUX
2008 u 2011 rr, n nBa makcumyMma — B 2007 n
2010 rr. CUHXPOHHOCTb KPUBBIX IPUPOCTOB OCO-
Oeill, MpOM3pacTalOUINX B Pa3HBIX MUKPOYCIIOBH-
X, MO-BUIUMOMY, OOYCIIOBJIEHA BO3/ICHCTBUEM
KIIUMaTU4eCKUX (aKTOPOB.

JluHamuka TEepBUYHON TPOAYKLUUU HaA3EM-
HOM Macchl MXa MOJl KPOHAMH U B MEKKPOHOBOM
IPOCTPAHCTBE B OTIIMYUE OT JMHEHHOIro MpHUpo-
cTa pasznuuHa (puc. 3). MakcumanbHble TPUPO-
CTBI Macchl 3a(UKCHUPOBAHBI TOJ JPEBECHBIMU
KpoHaMmH (5.67—7.16 Mr npu cpenHeM 3HAYEHHUU
(6.29+0.62) Mr), MUHHUMAJIbHBIE OTMCUCHHI B
MEXKpOHOBOM TipocTpaHcTBe (2.50—4.87 mr npu
cpennem 3HadeHuu (3.98+0.88) mr). Ognako m0-
CTOBEPHOW TPSIMOM CBSI3W JIJIMHBI CTEOEIHKOB U
MAacCChI JINCThEB HE 00HAPYKEHO.

Ha npotsskeHun Bcero paccMOTPEHHOro Ie-
pHozia HabII0AeTCsl ACHHXPOHHOCTh MEXTYy MPH-
poctamu ¢puTOMAaCChl (CM. pUcC. 3) U JTMHCHHBIMH
MpUpPOCTaMH (CM. pHC. 2) B MEKKPOHOBOM IIPO-
ctpanctie. [1o HalleMy MHEHUIO, 3TO OOBSICHSIET-
sl T€M, YTO MPOU3OIILIO TIepepacupeaeecHne Gpu-
TOMAacChl MEXAY CTEOJIEM M JIUCTHSIMU B IOJIb3Y
nocienHux. [log kpoHaMu 1epeBbEB TAKOU SIPKO
BBIPA)KEHHOW TE€HJECHIIUU HE BBISIBICHO.

BepositHo, ocobu Mxa, pacTymue B Mex-
KPOHOBOM IPOCTPAHCTBE, UCHBITHIBAS EeOULINAT
BJaru, o0Opas3yroT KOPOTKHE MOOEru ¢ IrycToo0Iu-
CTBEHHBIMU BeTBSIMH (Tadiu. 1). CxomaHbIi BBHIBO
0 TOM, 4YTO COMKHYTBIE T'YCTOBETBHUCTBIE JAEPHO-
BUHBI MPENSATCTBYIOT UCHAPEHUIO BJIArd M CIO-

57

S 74 1
2 6
Q
g 5_ /:\\ //’..—__‘l\\
% + 2’/ T T .
Q. 34 %/
~
= 21
1 T T T T T 1
2007 2008 2009 2010 2011 2012
Ton

Puc. 3. J/Ilunamuka npupocta puromaccel Mxa H. splendens
(1 — mox kpoHamMHU; 2 — B MEKKPOHOBOM MIPOCTPAHCTBE).

COOCTBYIOT TOJICP)KAHUIO IKU3HECITOCOOHOCTH
MXOB-TUrpoutoB, caenan JI. 1. CMoISHUIIKUM
(1977).

Macca nucTbeB 1ol KpOHAMH B Pa3HbIE TOJbI
cocraBuina 61.2-71.8 % (cpeaHee 3HayeHHE
66.6 %) ot o01el Macchl TOMUYHOTO MPUPOCTA.
B MeXKpOHOBOM NpPOCTPaHCTBE Macca JINCTHEB
kosnebnercst ot 57 no 85.7 % (cpenHee 3HaueHUE
70.8 %) oT o0111e#t Macchl TOAUYHOTO MPUPOCTA.

KpuBbie nuHeHOro mpupocta ¥ IpUPOCTa
Macchl MXOB B Pa3fWYHBIX MO OCBEIIEHHOCTH
YCIOBHSX Mpou3pacTanus (Moj KpOHAMU U B
MEXKPOHOBOM MPOCTPAHCTBE) U3MEHSIOTCS CHH-
xpoHHO (R = 0.86 u R = 0.53 COOTBETCTBEHHO).
DTO 3HAUUT, YTO HMHACKCHI MPUPOCTOB HMEIOT
o0mmii kTuMarndeckuid curHai. B To ke Bpe-
Msl 3aBHCUMOCTh (DUTOMACCHI MXOB, PAaCTYIIUX B
MEKKPOHOBOM IPOCTPAHCTBE U MOJI KPOHAMU, OT
MOTOIHBIX (paKTOPOB HEOMHAKOBA (pHC. 4).

Cronv3awjue (ynKyuu OmKIuUKa UHOEKCO8
JIUHEIIHBIX NPUPOCMOE 3e1eH020 mxa. Jlo Ha-
CTOSILIIETO BPEMEHU UCCIIEI0BATEIN HE UCTIOIb30-
BaJIM CKOJIB3SIIINE KOPPEISIIIUOHHBIC KIIMMaTH4e-
ckue QYHKIMH OTKIIMKA JJIsl U3yYSHUS] TUHAMUKU
pocTa MXOB. DTOT METOJI HAMU IPUMEHEH BIIEp-

Tao6auna 1. CooTHOILIEHHE Macc JIMCTHLEB U CTeOIel Mxa
H. splendens B pa3muuHbIX YCIOBUSX TPOU3PACTAHUS
o roxam, %

o B MexxpoHoBOM
ITox xpoHoi
MIPOCTPAHCTBE
Ton Macca
JILCTHEB | crediie | aucrheB | crebnei

2007 71.8 28.2 74.2 25.8
2008 70.9 29.1 73.0 27.0
2009 61.2 38.8 85.7 14.3
2010 63.0 37.0 57.0 43.0
2011 69.5 30,5 62.2 37.8
2012 63.6 36.4 72.4 27.6




. A. Tonuaposa, A. B. benpkoBa

KoaddunueHt koppesiinun

10.amp.
10.maii -
15.maii
20.maii
25.maii
30.maii
04 .1roHb
09.110HB |
14 .muroHb
19.uroHb
24 AroHb

29.UI0HB -

04 . 110716
09.1r0715
14.ur07b
19.uronnb
24 . 110116
29. 110116
03.aBr.
08.aBr.
13.aBr.
28.aBr.
02.ceH.
27.ceH. -

Koaddunuent koppesiiun

T r T T T T T T T T T 1717 17 " "T17 " "T17T " ""T7T "1 " ""1T T "T1T " "T T T T T T"T"T T"T1T-7
; ; M OT CT UT NS S A 8 A 8 4 8 A A 8 8 A Ao
S EeEecece i SEEEEEEEEEEEEEEEEEREEEEEE S
S8 s s 222222222222 eeegeegesalacadsooooo o0
SCBHoOMVMOoOWVWOSWSWVYS &8 ESSEIEISIIEINEQNXANXARXNE AN AN
" QA=A dNdgoaFatTATATALSIRACC T T AN o ~ —a A
SO~ = A ANO O — —AA Il

HU

Puc. 4. Cronp3siniue 20-1HeBHbIE (PyHKIUH OTKIIMKA WHIEKCOB JIJMHEHHOTO MPUPOCTa U IprpocTa (hu-
TOMacchl o kpoHamu (1, 3) ¥ B MeKKPOHOBOM MTPOCTPAHCTBE (2, 4) Ha TeMIepaTypy Bo3ayxa (A) u
ocanku (B).

Bble. OH MO3BOJIMJI TOYHO ONPEACTUTH MEPUOIBI
HauOOJBIIETO BIUSHUS MOTOAHBIX (PAaKTOPOB HA
IPUPOCT MXa B TEUCHHE CE30HA POCTA.

AHanM3 3aBUCUMOCTH HMHJIEKCOB JIMHEHHOTO
MPHUPOCTa MXa TMOJ KPOHAMH U B MEKKPOHOBOM
IPOCTPAHCTBE OT TEMIIEPATyphl Bo3myXa (CM.
puc. 4, A) BbISIBUIJI IEPUOJIBI, KOTJ]a OHA OTpHULIA-
tenpHa (R = —0.82 — —0.83) — ¢ 10 mo 20 mas +
10 nHeit (06macTh NEPEKPHITHS) U MOJOKUTEIbHA
(R=0.90) —c 18 mo 23 aBrycra + 10 gHei.

KomuectBo ocankoB (cMm. puc. 4, b) orpuria-
TEJIILHO KOPPEIHPYeT C WHACKCAMH JIMHEHHOTO
INpUPOCTa MXa MOJ KPOHAMHU JIEPEBBEB € 25 Mas
+ 10 gueii (R = —0.80) u B Havane ceHTAOps, a
C MHJEKCaMM JIMHEWHOTO MPHUPOCTa B MEXKKPO-
HOBOM MPOCTPAHCTBE — C 4 110 9 uroHs +10 nHei
(R =-0.78 — —0.81); OJIO)KUTEITLHO — C WHJIEK-
caMH JIMHEHHOTO TMPHPOCTa KaK B MEKKPOHO-
BOM IIPOCTPAHCTBE, TaK M MOJ KpoHOW ¢ 14 mo
24 wions + 10 gueti (R = 0.78 — 0.87).

Takum o0pa3zom, Temmeparypa BO3IyXa BO
BTOPOM MOJIOBUHE Mas U aBryCTa U KOJIUYECTBO
OCaJIKOB B KOHIIE UIOJISI UTPAIOT OIPEIEIISIIOILYIO
poinb B (OPMHPOBAHUM JIMHEHHOTO NPHUPOCTa
MXa, PacTyILEro Kak Moj KpOHOM, TaKk U B MEX-
KPOHOBOM IpocTpaHcTBe. Kpome Toro, B yka-
3aHHbIE TMEpPUOJbl HCCIEOBAaHHBIE OCOOM MXa
OTJIMYAIOTCS BHICOKOM 4yBCTBUTEIBHOCTBIO K U3-
MEHEHHUIO0 TEMIIEpaTypbl BO3AyXa M KOJIWYECTBY
OCaJIKOB.

Ckonv3auue QyHKyuu OmMKIUKA UHOEKCOE
npupocmoe gumomaccol 3eneno020 mxa. AHa-
JU3 3aBUCHUMOCTH IPHUPOCTOB (hpUTOMACCHl OT
TEMIIEpaTyphl BO3JyXa MOKa3all, 4YTO OHA OTpH-
LIATEJIbHO KOPPEIUPYET C UHAEKCAaMH IPUPOCTOB
y oco0eil MXxa, MPOU3PACTAIONIUX B MEKKPOHO-
BOM IpocTpaHcTBe, ¢ 25 no 30 mas + 10 nueit
(R=-0.89——0.85) 1 MOJIOKUTEIBHO — C 24 UIOHS
o 9 utonst + 10 nueit (R =0.79) u ¢ 28 aBrycra no

2 cents0ps + 10 gueit (R = 0.76) (cm. puc. 4, A).
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[Tpu 5TOM Temmeparypa Bo3ayxa c anpesisi o CeH-
TOpPH HE OKA3BIBAET CYIECTBEHHOTO BIIMSHUS HA
BEJIMYMHY (PUTOMACCHI MXa, MPOU3PACTAIOIIETO
10J] IPEBECHBIMU KpOHaMHU (CM. puc. 4, A).

KonnuecTBO 0cagkoB OTpULIATEIBHO KOppe-
JMpYeT ¢ MHJEKCAaMU PUPOCTOB (PUTOMACCHI IO/
kpoHamu ¢ 25 mo 30 mas + 10 que#t (R =-0.78) u
¢ 18 mo 28 aBrycra + 10 nueii (R =-0.71 ——0.85)
U IOJIOKUTENBbHO — ¢ 4 1o 14 wronga + 10 muen
(R=0.75-0.82) (cm. puc. 4, b).

KonmuecTBo 0cagkoB HE OKa3bIBAET 3HAUNMO-
TO BIMSHUSA Ha BEIUYUHY (DUTOMACCHI MXa, pa-
CTYULIETO B MEKKPOHOBOM MPOCTPAHCTBE, C arpe-
JIs1 IO CEHTSOPh, ¥ TOJIBKO B KOHIIE CE€30HA POCTa
MXH OKa3bIBaIOTCS UyBCTBUTENIbHBI K KOJIMYECTBY
BBINABIINX OCAJIKOB.

W3 cka3aHHOTO ClieyeT BBIBOJ, YTO MXH, pa-
CTyIIME B MEXKKPOHOBOM IPOCTPAHCTBE U TOJ
JIPEBECHBIMU KPOHAMH, pEarrupyrT Ha TMOTOA-
HbIe (PaKTOPBI 0Opa30BaHUEM JTHMHEHHOTO MPUPO-
cTa onvHakoBo. bosee Bbicokasi Temmeparypa u
OOWIJIbHBIE OCAJIKU B HavaJie Ce30Ha POCTa OTPH-
[IaTeJIbHO CKa3bIBAIOTCS HA JIMHEHHOM MPHPOCTE
ocobell Mxa, a HauOoJbIlIee 3HAYCHHUE I TPH-
pocTa UMEIOT YBEIUYCHHE KOJIMYECTBA OCAKOB B
UIOJIE U TETUIBII aBrycCT.

Yro kacaercs npupocta GUTOMACCHhI, TO CPaB-
HUTEJIbHO BBICOKHME TEeMIIepaTypbl Mas — Hadasa
UIOHS HE CIIOCOOCTBYIOT €€ YBEIMYCHHIO Y 0CO-
Oell Mxa, pacTyliero B MEXXKpOHOBOM TPOCTPaH-
crBe. Hanbombiee BIUSHHE 371€Ch OKa3bIBAIOT
TEeMIepaTypa HIOJIS U CPaBHUTEIBHO TEIUIbIA U
BJIQKHBIM KOHEI| BEreTallMOHHOTO mepuoja (aB-
rycT—CeHTI0ph). MXH, pacTyliue moja KpoHamH,
OKa3aJiCh MaJOYyBCTBUTEIbHbl K H3MEHEHUIO
TEMIIepaTypsl BO3AyXa B TEUCHHE BCETrO BeTeTa-
IIMOHHOTO TIepHo/ia, HO 0oJiee YyBCTBUTEIBHBI K
U3MEHEHHUIO KOJIMYECTBA OCAIKOB B KOHIIE HIOHS—
Hayaje MIoJIE ¥ BO BTOPOW IOJIOBUHE aBIyCTa.
BepositHo, ocobu H. splendens, pactyuiue mnon
KPOHAMM, UCTBITHIBAIOT HEJOCTATOK BJIark B Ce-
penuHe ce30Ha pocTa M3-3a BO3paCTaOIIeH KOH-
KypEHIIMH C JIEPEBbSIMHU 32 BOAY M MUTATEIHHBIC
BEIIIECTBA IPH XapaKTEPHOM BOIHOM Jeduuute B
U3yYEHHOM MeCTe OOMTaHus.

Takum o6paszom, crnenuduka BIUSHUS TO-
TOIHBIX ()aKTOPOB HA MPHUPOCT MXOB 3aBHCHUT OT
MUKPO3KOJIOTUYECKUX YCIIOBUH, B OCHOBHOM OT
CTETICHH yBIIQ)KHEHHS] MECTOOOUTAHNS, YTO OTME-
yatoT u Apyrue aBropsl (Kanoppe, Baranos, 2005).

Oowan 2o0uunan npooyxkyus H. splendens.
[Ipoxgykuusi BUIOB MXa 3aBUCHT KaK OT TOIUY-
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Taoauuna 2. lognunaas nponykuus H. splendens
B Pa3JIMYHBIX YCIOBUSAX MPOU3PACTAHUS

B mexkkpo-
Ilon
ITokasarens . HOBOM TIPO-
KPOHOM
CTpPaHCTBE
TIponyxims opeoro cre6n, 6.29+0.62 3.98+0.88
MI/TOL
Tyerora crebneit, 6.8+0.1 7.140.1
TBIC. IIT./M
f/‘;fz”“a" MPORYKUMAMXA, | 4> 7744.91 | 28.26+6.73
Cpenssist IPOXYKIHS MXa
) 39.87
Ha co00IIECTBO, I/M

HOTO MPUPOCTA, TaK M OT KOJIMYECTBA €ro cred-
Jell Ha eIUHHMIE IUIOIIAAU. YCTAHOBIIEHO, YTO
I'ycTOTa MOXOBBIX JICPHOBHH MOJ KPOHAaMHU H B
MEKKPOHOBOM IIPOCTPAHCTBE OTIAMYAETCS HEe3Ha-
yuTenbHo (Tabn. 2). [lokazarenu ronnyHoi npo-
JOYKIUH MXa B Pa3IMYHBIX YCIOBHSX IPOU3pAC-
TaHUs JOCTOBEPHO pa3IMYaroTCs: IMOJA KPOHAMH
nepeBbeB ((42.77+4.91) r/m*) ona Ha 34-55 %
IPEBBIIIACT TAKOBYIO B ME)KKPOHOBOM IPOCTPaH-
ctBe ((28.26+6.73) r/M?). OO6Imas roguyHast mpo-
nykuus H. splendens B i3y4eHHOM THUIIE Jieca CO-
crasisiet 39.87 r/m.

3AKIIOYEHUE

Jluneiinbie npupoctel Mxa H. splendens, npo-
U3pacTaloNIero MoJi KPOHAMH JIEPEBbEB U B MEXK-
KPOHOBOM TPOCTPAHCTBE, TOCTOBEPHO HE OTIIH-
qarotcst. [[pupocThl puTOMaCCHI IO IPEBECHBIMH
KPOHAMH JIOCTOBEPHO BBIIIE, Ye€M B IMPOCBETAX
JIPEBECHBIX KPOH (B cpenHeM Ha 37 %).

[Io BenmuyWHE JIMHEWMHOrO NPUPOCTA MXH,
pacTyIiye moj KpOHaAMH JIEPEBbEB U B MEKKPO-
HOBOM IPOCTPAHCTBE, B Ha4aje U B KOHIIE Bere-
TAIMOHHOTO TIEpPHO/A OKa3aIHCh OOJIee TyBCTBH-
TEJIbHBI K TEMIIeparype BO3AyXa, a B CEPEIUHE
Ce30Ha pocTa (B 3aCyIUIMBBIN MEPUOJT) — K KOJIH-
YEeCTBY BBIMABIINX OCAJIKOB.

YcTaHOBIEHO, UTO TeMIeparypa BO3IyXa He
OKazalia BIMSHUS Ha MPUPOCT (PUTOMACCHI MXOB
10/ KPOHAMH JIEPEBHEB, B TO BPEMs KaK KOJIHYE-
CTBO BBITIA/IAIOIINX OCAJKOB B CEPEIMHE BETeTa-
IIMOHHOTO TIEPHO/Aa CHOCOOCTBOBANIO €€ MPHUPO-
cTy. B MexxkpoHOBOM mpocTpaHcTBe (huTOMacca
MXOB OKa3aslach 0oJiee UyBCTBUTEIBLHOM K TEMIIe-
parype BO3/yXa, YeM K KOJIMYEeCTBY OCAJIKOB.

lonuunas nponykuust mxa H. splendens B
U3y4YEeHHOM THIIE Jieca cocTapisieT 39.87 r/m>.
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The Impact of Weather Conditions on Dynamics of Hylocomium splendens
Annual Increment and Net Production in Forest Communities
of Forest-Steppe Zone in Khakassia

I. A. Goncharova, A. V. Benkova

V. N. Sukachev Institute of Forest, Russian Academy of Sciences, Siberian Branch
Akademgorodok, 50/28, Krasnoyarsk, 660036 Russian Federation
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Dynamics of annual increments of green moss Hylocomium splendens (Hedw.) Schimp. in B.S.G.
in the Khakassia forest-steppe zone has been studied. The values of the moss linear and phytomass
increments were investigated in different habitats for 6 years. The aboveground annual production of
the H. splendens in phytocenosis was estimated. Linear increments of the H. splendens growing under
the tree canopy and opening between trees were not significantly different. Phytomass increments
under the tree canopy are significantly higher than in the openings between trees. The density of
moss mats, proportion between leaves and stems were calculated. It was revealed that climatic factors
have a different degree and duration influence on the moss increments in different habitats. Linear
increments of H. splendens in different habitats synchronously respond to weather factor changes.
The air temperature was the most important at the beginning and the end of the vegetation period;
the amount of precipitation was more important in the middle of the growth period. Phytomass
increments of H. splendens in different habitats respond differently to influence of weather conditions.
Phytomass increments under the tree canopy are not sensitive to air temperature, and more sensitive to
precipitations in the middle of growth period than one of opening between trees. The specificity of the
climatic factors’ influence on the biomass growth depends on habitat conditions.

Keywords: Hylocomium splendens, annual phytomass production, weather factors, correlation,
habitat conditions, Khakassia.
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