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Annomayusa. JJanHOe UCCIEA0BaHNE OCBEIIAET BOIPOCH BOZMOXHOTO IPUMEHEHHUS OTX0/I0B
JIECHOTO MPOU3BOJICTBA MPH MPOPAIINBAHUH CEMSH XBOIHBIX PACTCHUH B YCIOBUAX 3aCyII-
nuBoro knumara l{enrpansnoro Kasaxcrana. Mcnons3oBaHne Takoro THIa OTXO0B ABISETCS
Oosiee IOCTYIMHBIM M 9KOHOMHMYECKH BBITOIHBIM TIPH BBIPAIIMBAHUY CESHIIEB XBOMHBIX MO
CpaBHEHHIO C Ipyrumu Merogamu. OHAKO XBOsI, UMes CJIOXKHBIM XUMHUYECKUH COCTaB, MPU
J00aBJICHNH €€ B ITIOYBEHHBIH CyOCTpaT OKa3bIBa€T MHOTO(AKTOPHOE U HEOJHO3HAYHOE JCH-
CTBHE HA DHEPTHIO MPOPACTaHUSA, BCXOXKECTh U SHEPTHIO MOKOS ceMsH. MHIuBUAyaTbHBIN
XapakTep BIMSHHS XBOHHOTO OI1a/1a Ha BCXOXKECTh CEMSTH 0COOCHHO ITPOSIBIISIETCSI Ha ITpUMepe
Picea purpurea Mast., P. asperata Mast., Pinus banksianau Lamb., P. densiflora Siebold et
Zucc., Tak KaKk y HUX OTMEUeHa HauOOJbIIasi BCXOKECTh CEMSIH B 2 BapHaHTaX OMBITA — KaK
C BHECCHUEM XBOM, TaK M 0€3 HEro — 1o CPaBHEHHIO C JIAHHBIM [T0Ka3aTejeM B BapHaIUU C
BeCeHHel cTparudukaimeii 6e3 BHeceHust XBou. Kpome 3Toro B cTaThe paccMarpyuBaeTcsi Bo-
IPOC MCIIOJIBb30BAHUS JUTUTEILHON €CTECTBEHHOW cTpaTH(UKAIMN CEMSH KaK aJlbTepHAaTHB-
HOTO CIT0c00a MX MOCAAKH B YCJIOBHSX JICCHBIX MUTOMHUKOB. [loka3aHo, 4TO eCcTeCTBEHHAs
cTparu(UKaIys 3HaYUTEIbHEE BIUSET HA SHEPTHIO TIOKOSI CEMSIH U SHEPTHIO IIPOPACTAHUS 11O
CPaBHEHUIO C UCKycCcTBeHHOU. [Ipu ATOM JaHHBIE mapaMeTpsbl 110 OOJIBILIEH YacTH KOppeIu-
PYIOT C pOJIOBO# MPHHAICKHOCThIO 00BbeKTOB. Tak, npencraBurenu poaoB Picea A.Dietr. u
Abies Mill. nmerot Goliee BHICOKHE NIOKA3aTeIU POpACTaHusl [TPY BECEHHEH CTpaTu(UKaIuy,
TOra Kak mpencraButein ponos Pinus L. u Pseudotsuga Carr. — npu eCTeCTBEHHOU. DTO
MOXKET SIBJISITBCSI PE3YJIBTaTOM IKOJIOT0-OHMOJIOTHYECKON aJjanTaluy MOCIEIHUX JABYX BUJIOB.
B T0 e BpeMsi, HeCMOTps Ha JJOCTaTO4HO yOeuTeNIbHbIE JAHHBIC 110 OCEHHEW cTpaTuduKa-
[[UH, HAWJTy4IlIHe MOKa3aTeld BCXOXKECTH CEMsH Yy OOJIBIIMHCTBA BUIOB OTMEUCHBI NPH Be-
CeHHel cTparuduKalny, BKII0Yas BapHUAIMIO C MCIIOIb30BaHUEM XBOWHOTO omnana. OgHako
BBOJUTH UCIIOJIB30BAHUE TAHHOTO METO/a, OCHOBBIBAACH TOJBKO HA MOKA3aTENsIX BCXOXKECTH
cemsiH, B ycioBusix LlenTpansHoro Kazaxcrana siBisieTcsi He COBCEM I€JIeCO00pa3HbIM, TakK
KaK OlaronpusATHBIN IepHoA AT MPOPACTaHUs CEMSH B 3TOM MECTHOCTH M3 Tojia B FOfl HECTa-
OmbHbIA. TakuM 00pa3oMm, Mo pe3ysbTaTaM UCCIICIOBaHuUS ClIe/IaHbl BHIBOJIBI, YTO Hanbosee
MOAXOASALIMM METOJIOM ISl IPOPAIINBAHUSI CEMSH XBOMHBIX BUIOB, 3a HEKOTOPHIM HCKIIIOUE-
HHEM, SIBIISIETCSI eCTeCTBEeHHas cTparndukanus. [I[puMeHeHre XBoWHOTo o11a/1a He3HAYUTEIb-
HO BJIHMSIET HA MOKA3aTesy MPOPACcTaHUs CEeMsIH, IPU ITOM MOXKET 3HAYUTEIbHO YBEIUIHBATh
MepUO TPOPACTAHUS CEMSH, a B OTJCNIBHBIX CIIy4asx Jake MOJABIATh JaHHBIN MpoLecc.
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Abstract. This study observes the issues of the possible usage of wastes from timber industry
in the sprouting of seeds of coniferous plants in the arid climate of Central Kazakhstan. Such
treatment of coniferous seeds is easily implementable and cost-effective, compared to the other
methods. However, the complex chemical composition of needle litter in the soil substrate
has the multifactorial and controversial effects on such indicators as germination energy, seed
germination capacity and rest energy. In addition, the article discusses the use of long-term
natural seed stratification as an alternative method of planting seeds in forest nurseries. The
other studies have shown that natural stratification has a more significant effect on the indicators
of seed rest energy and germination energy. However, it should be said that these parameters
mostly correlate with the generic assignment of the objects. Thus, representatives of the genera
Picea and Abies have more significant rates of germination during spring stratification. Whereas,
representatives of the genera Pinus and Pseudotsuga — with natural stratification. This may be
the result of their ecological and biological adaptation. The conditions of Central Kazakhstan are
characterized by a sharply continental climate, which includes not only a sharp climate change,
but also a rather low snow cover and low temperatures. Under these conditions, the seeds of the
genera Pinus and Pseudotsuga may have higher adaptive abilities, which may become a further
subject of research. At the same time, it was determined that despite the rather convincing
data obtained during autumn stratification, the highest results of seed germination in most
experimental species were noted during spring stratification, including variation with the use of
needle litter. Again, it is not entirely advisable to introduce the use of this method based only on
the indicators of seed germination in arid conditions of Central Kazakhstan, since the favorable
period for seed germination in this area is unstable from year to year. Thus, based on the results
of the study, it was concluded that the most suitable method for germinating seeds of conifers,
with some exceptions, is natural stratification. The use of needle litter affects insignificantly the
rates of seed germination, and in some cases even suppresses this process.

Keywords: Pinaceae, Picea, Pinus, Abies, Pseudotsuga, coniferous seeds, seed germination,
germination energy, rest energy, stratification, needle litter, Central Kazakhstan
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Beseoenue

B ocHOBY OONBIIMHCTBA COBPEMEHHBIX MHTPOAYKIIMOHHBIX Pa0OT MOJOKEH
MUYYPHHCKHA METOJ aKKJIMMaTHU3alii PAaCTeHUH MyTeM CENEKIINH, MHOTOJIETHHUX
UCHBITAHUN U 0TOOpa HauOosee MEePCIEeKTHUBHBIX BUAOB Ul KyJIbTHBUPOBAaHUS B
MecTHBIX yenoBusx [19]. C. Stasolla, E.C. Yeung [28] moka3anu, 4To ipu ipopacrta-
HHUM CeMsIH 0c000€ BO3IEHCTBUE HA HUX OKa3bIBAIOT YCIOBHSI OKPY>KAIOIIEH CPEbl.
Takoke Ha MpopacTaHre CEMSIH XBOWHBIX JIECHBIX KYJBTYP BIUSIOT INIOTHOCTH MOJIOTA
neca [25, 30], ocBenieHre Ha HAYAJIBHBIX CTAUAX popacTanus [29], conepxanue U
BbIpabOTKa TOPMOHOB BHYTPH KIeTOK [23, 27], BKJItoUasi yCIENIHOCTh 00pa30BaHUs
MHKOPHTHIECKOTO CUMOMO03a [22]. BayXHBIMH TTOKA3aTEIISIMU PA3BUTHS CESHIICB HH-
TPOLYLIEHTOB SBJISIFOTCSI HE TOJIBKO KaueCTBEHHBIE ITOKA3aTeIN, TAKUE KAaK BCXOXKECTh
CEMsSIH M BBDKMBAEMOCTb MTOJYUYEHHBIX CESTHLIEB B TEUEHUE BETETALMOHHOTO IIEPUOa,
HO M KOJIMYECTBEHHBbIC OMOMETPUYECKUE TTOKa3aTeNr CesiHLEB B 1-i ToO UX pocTa.
HccnenoBaHusiMu yCTaHOBIICHO, YTO OMOMETPUYECKHE MTOKA3aTeNd CESTHIEB €JId —
JIMaMeTp Y KOPHEBOW IIENHKHU U BbICOTA HAJ[3EMHOM YaCTH — XapaKTepU3yrOTCs IIUPO-
KUM JTHAIa30HOM H3MEHYHBOCTH [3].

OCOOEHHOCTBIO JIECOMUTOMHUYECKOTO XO035ICTBA SIBJISICTCSI HHTEHCUBHOE Me-
XaHUYECKOE U XUMHYECKOE BO3ICHCTBHE Ha MOYBY, YTO YacTO IIPUBOIUT K €€ JIerpa-
Jalyy 1 HApYIIEHUIO TPOTEKaHHs B HEH €CTECTBEHHBIX POLIECCOB OMOIOTMYECKOTO
KpyroBopoTa. B pe3ynbTrare mouBbl 00eIHAIOTCS TYMYCOM U MUHEPAJIbHBIMU JIEMEH-
TaM¥ MMUTaHUS, YXYAMAITCS WX BOIHO-(PU3NUECKUE, BO3AYIIHBIE U OUOJIOTHYECKHE
CBOICTBA, HAPYIIAETCS CTPYKTYpa, KaK CIEACTBUE, CHIKACTCS IPOLYKTUBHOCTD I10-
CEBOB M YMEHbILIAKOTCA pa3Mepsl cesHues [12]. Ilpu 3ToM, ¢ TOUKH 3peHHsI TOYBO-
BEICHUS, Pa3BUTUE CESHLEB JUMUTHPYIOT BCEro 2 (akTopa: MIOTHOCTb CIOKCHHMS
MOYBBI U COZIEpKaHKE B HEH 0OMEHHOTO Kanus. Biausnue 3tux GpakropoB oTpaskaercs
B HauOOJBIIEH CTETNEeHH, KOTJa U3 3 3HAueHHUH, COOTBETCTBYIOUIMX PA3HBIM CIIOSIM
TIOYBHI, B3SITO MUHUMAaIbHOE [4].

B nHacrosmee BpeMs IIpu BBIpAIIUBAHUH CESHIIEB Hambosiee 3(¢hEeKTUBHBIM
METOJIOM YBEJIMUEHHS POCTOBBIX [T0KA3aTelNeH SBIsETCS BHECEHUE PA3IMYHBIX TUIIOB
ynoOpeHuii, B 0COOEHHOCTH a30THCTHIX. MccnenoBaHue BAMAHUS KapOaMuia-¢pop-
MaJIbJICTUIHOTO yIOOpEeHUs] Ha POCTOBBIEC MMOKAa3aTelld HEKOTOPBIX BHJOB XBOWHBIX
BBISIBUJIO, YTO BHECEHHE JIaHHOTO TUIA YIOOPEHUs! yBEITUUUBACT BHICOTY CESHIIEB JI0
80-90 %, a muametp cTBoamKa Ha S0—60 % [18].

B c¢Bs3u ¢ HEIOCTATOYHBIM KOJUYECTBOM TPAJAULMOHHBIX OPIraHUYECKUX YIO-
OpeHUI 1 BBICOKOH CTOMMOCTBIO MUHEPAJIBHBIX CTAHOBUTCS aKTyaJIbHOH pa3paboTka
TEXHOJIOTUH MTPOU3BOACTBA MECTHBIX YAOOPEHUH U3 JOCTYITHOTO OPraHUYECKOTO ChI-
pPbsl ¥ HETPAJULHMOHHBIX YIOOPEHUH, a TaKKe WX MCIIOJIB30BAHUE B JIECHOM XO35IH-
ctBe [13]. OCHOBHBIM CYOCTpPATOM JIJIsl BRIPAIMBAHUS CCSHIICB B TCILTUIAX CIIYKHT
(bpe3epHblil TOPd, HO MOTYT TaKkKe HCIOIb30BaThCsI OTXOJBI JieconepepadaThIBaro-
1Iel IPOMBIIIICHHOCTH — KOMIIOCTHPOBAHHbIM T'MAPOIU3HbIN JUTHUH, KOMIIOCTHUPO-
BaHHAsl KOPa XBOWHBIX ITOPOA U CMECH KOMIIOCTHPOBAHHOM KOpBI ¢ TOpdomM (00bI4HO
50 % Topda, 50 % xommnocra) [8]. O6paboTka cesHIIEeB TUCTBEHHHLIBI €BPOIICHCKON 1
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€JIM KOJIIOUEH B YCIIOBHAX 3aKPBITOTO TPYHTa OKCHIAHTOM TOp(a CyIIECTBEHHO yBe-
JIMYMBAET UX OMOMETpUYECKHe M BeCOBbIE MoKa3zaTenu. CesHIbl JIUCTBEHHUIIBI, 00-
paboTaHHbBIE OKCHIAHTOM TOpda, IMENI KOPHEBBIE MICHKN B 1,7 paza u HAKOTUICHHE
(uToMacchl B 5 pa3 BEIIIIE 110 CPAaBHCHHIO C KOHTPOJILHBIM BapruanToM [16].

OnHUM U3 HOBBIX HKOJOTHYHBIX CIIOCOOOB MOITYUEHUsI CESTHLIEB SIBIACTCS J10-
0aBJIeHUE JIPEBECHBIX OCTATKOB, KOTOPHIC YBEJIMYHMBAIOT COXPAHHOCTh MPOPOCTKOB
MIPH BIX TIPOpacTaHuH [26], IpH TOM TEHOTHIIBI CEMSH 3HAYUTEIIEHO KOPPEITHUPYIOT C
(U3UKO-XMMUYECKMMHU CBOMCTBaMH MaTepuHCKoi moussl [24]. Eme Oosee nepcnek-
TUBHBIM MOJKET CTaTh UCTIOJIb30BAHUE HETPAIUIIMOHHBIX YIOOPEHHUI B COBOKYITHOCTH
C BBEJICHHEM OMOAKTUBU3NPYIOMNX T00aBOK. Tak, MpUMEHEHUE TTOAOOHBIX J00aBOK
Ha CTaJUM CO3PEBAHUs KOMIIOCTHON cMecH B MyIIMapHHCKOM JIECHOM MUTOMHUKE
JIOCTOBEPHO TOBBICHJIO COJIEp’KaHUEe HUTPATHOTO a30Ta JIMIIbL P BHECEHUHU HEeTpa-
JTUIIIOHHOTO OPTaHWYECKOTO yAOOpPEHUSs, TIOIYYEHHOTO MPHU TIOMOIIN aKTHBAaTOPOB
PAasJIOKEHUS! CTEPHU M aKTHBATOPOB IMOYBEHHOW MUKPOQIOpHI [9].

PazpaboTka cucteMbl Mep 10 HHTCHCU(UKAIIMN BBIPAIIMBAHUS ITOCAJT0YHOTO
MarepHasia XBOMHBIX MOPOJ] C UCTIONB30BaHHEM B KaueCTBE OPTaHWYECKUX ymooOpe-
HUU KOMIIOCTOB Ha OCHOBE JIPEBECHOM KOPBI SBIISAECTCS BaXKHBIM 3BEHOM B IOBBIILIE-
HUU BBIXOJIa CTAHJAPTHOTO MOCAJ0YHOr0 Marepuaia. P yuyeHbIX Ha MPOTSKEHUH
nociaenHux 10-7eTHii OTMEYaroT IeIecOo00pa3HOCTh COBMECTHOTO TPUMEHCHHS B
JIECHBIX MUTOMHHUKAX MHHEPAJILHBIX U OPraHUYECKUX YI0OPEHUH B BUE KOMIIOCTOB.
KommnocTrpoBaHie OpraHn4ecKux OTXO0B SBJSIETCS PACIIPOCTPAHEHHBIM CIIOCOOOM
MTONTyYeHHsS] BBICOKOI(P(PEKTUBHBIX OPTaHWYECKUX YA0OpeHnH. J{OmomHNUTENbHBIH
SKOHOMUYECKUH A(D(DHEKT MPU STOM JaeT YTUIH3AIHS OOJIBIIOr0 KOIIMYECTBA OTXO/I0OB
JISCHOU U JiepeBooOpadaTeiBaroiiei mpombinuieHHoctu [11, 17, 31].

Lenp nccnenoBanus — N3ydeHWE BOSMOYKHOCTH JTI0OABIEHHSI XBOWHOTO OTIa/1a
B ITOYBEHHBIN CYOCTpaT U BIMSHUS JIUTEILHOCTH M TUTIA CTPATH(UKAIIUY JUIS TTOBHI-
LIEHUSI BCXOKECTU CEMSIH U MOJIYUYEHUSI XBOMHBIX CESTHUEB C 3aKPbITOM KOPHEBOM CH-
CTEMOU NpHY UX UHTPOIYKIIMHU B cyxue apujiHble ycioBus LlenrpansHoro KazaxcraHa.

Obvexmul 1 Memoovl UCCILE008AHU

HccnenoBanus BIMSHUS XBOMHOTO OIaja Ha BCXOXKECTh CEMSIH IPOBOIMIUCD
Ha 0a3ze y4eOHO-OMBITHOTO y4acTKa JSHIPONMUTOMHHMKA bronoro-reorpaduyeckoro
¢axynprera Kaparanmuackoro yausepcurera nMm. E.A. byketosa B 2017-2018 . O0bek-
TOM HCCJIEIOBAaHUS CTaIU ceMeHa 24 BUIOB XBOMHBIX pacTeHU ceMelcTBa Pinaceae
(Lindl.), otHOCAmMXCS K 4 pOJOBBIM TAKCOHOMUYECKUM Ipyrnam: 12 BumoB poaa Pi-
cea A.Dietr., 2 — Abies Mill., 9 — Pinus L., 1 — Pseudotsuga Carr. CeMeHa MOITy9ICHBI
B ceHTsI0pe Mo oOMeHy Mekay MOCKOBCKUM JIECHBIM ITMTOMHUKOM M brosnoro-reo-
rpaduueckum akynsreroM KaparaHanmHCKOTO YHUBEpCHTETA.

Macca 1000 cemsta onpenernsuiachk cormtacHo [OCT 13056.4-67 ¢ pacuerom cpen-
HEro OTKJIOHEHUS KaKI0W MpoObl. BiiaKHOCTh yCTaHABIMBAIaCh NPHU HOMOIIM aHAJIU-
3aropa OHAUS MB23 u MeToauK, peKOMEeHIyeMbIX K JAHHOMY aHalI3aropy (Taon. 1).

B pamxkax uccriegoBaHus HCIIOIB30BAINCH 3 BapHalIUU:

KonTpons 1 — ocennuii noceB B cyocTpar 0e3 HCIOJIB30BaHUS XBOU, C €CTe-
CTBEHHOM cTpaTtuguKanuei;

KonTposs 2 — BeceHHuit moces B cyOcTpar 0e3 UCIIOIb30BaHMUs XBOH, C UCKYC-
CTBEHHOH cTparu]uKanyen;

OmnpbITHas — BECEHHUH TOCEB B CyOCTpar ¢ 100aBIeHUEM XBOH, C ICKYCCTBEH-
HOU cTparuduKanuei.
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TabGuuma 1

Macca u Biaaxknoctb 1000 cemsin BuaoB cemeiictBa Pinaceae Lindl.
Weight and moisture content of 1000 seeds of Pinaceae Lindl.

Bun Macca, r Bnaxuocts, %
Picea jezoensis (Siebold & Zucc.) 1,83+0,09 4,7
P. orientalis (L.) 7,24+0,12 2.4
P. smithiana (Wall.) 13,48+0,22 4,4
P. glauca (Moench) Voss 2,48+0,04 3,2
P. koyamai Shiras. 5,24+0,19 3,2
P. pungens Engelm. 2,86%0,15 2,5
P. purpurea Mast. 3,94+0,57 4.8
P. omorika (Pancic) 2,78+0,12 4.4
P sitchénsis (Bong.) 2,29+0,02 7,6
P. asperata Mast. 3,64+0,68 3,9
P. schrenkiana Fisch. & C.A.Mey. 7,35%0,09 5,6
P. engelmannii (Parry ex Engelm.) 3,92+0,85 6,1
Abies sachalinensis (F.Schmidt) 8,23+0,73 5,0
A. balsamea (L.) 8,63+0,42 5,1
Pinus nigra J.F.Arnold 3,27+0,24 4,0
P. banksiana Lamb. 4,23+0,35 43
P, strobus L. 20,05+0,24 3,0
P. wallichiana A .B.Jacks. 5,34+0,42 4.5
P. mugo Turra 11,71+0,11 3,2
P. densiflora Siebold et Zucc. 12,93+0,15 4,0
P. ponderosa Douglas 63,48+5,24 3,2
P, aristata Engelm. 5,24+0,63 3,7
P. contorta Douglas 6,89+0,49 2,8
Pseudotsuga menziesii (Mirb.) 7,12+0,10 3,8

[Tocne B3BemmBanust ceMena Bapuauii Kourposns 2 1 OrbITHAS 3aK11a/1bIBATNCH
Ha XpaHeHHe B OyMaKHbIEe MaKeThl. XpaHEHUE CEMSH OCYLIECTBIUIOCH TP TeMIlepa-
type 15 °C B Teuenue 7 mec. [lepen moceBom cemMeHa 3THX BapHalluil ObLTH OABEPTHY-
TBI XOJIOMHOM CTpaTH(HKAIIMN BO BIAYKHOM TIeCKe B TedeHre 1 Mec. mpu temrieparype 4 °C
(xomommpHast kamepa) [15]. Cemena Bapuanuu KoHTponb 1 OCTaBISIINCH Ha OCEH-
HIOIO CTPATHU(HKAILIMIO B CTPAaTU(UKANMOHHON siMe TTyOonHOU 45 cM. /IHO siMbI OBLITO
3aCBIIaHO KPYIHBIM IPaBHEM, a CBEpXy HakjajpBaiauch muTh U3 OSB. Ceepxy sima
HaKpbIBaJIaCh TPABSHBIM OMAJI0M JUIS 3aIIUThI CEMSH OT CHJIBHBIX MOPO30B.

JIJ1s1 OTIBITOB MCIIONB30BANIUCH TUTACTUKOBBIC SIIUKH pazMepoM 55x14x15 cm
0e3 npenaka. B xauecTBe cybcTpara B3siTa TIOYBEHHAS CMECh M3 TPYHTA HCIIBITA-
TEJIBHOIO y4acTKa U OMUJIOK B COOTHOUIEHUH 3:1. B Hauase omnbITa NpoBeieH aHAIU3
nouBbl Ha Oa3e VcnbiTarensHolt maboparopun «xoHycey (1. Kaparanga). Ucnons3sy-
€MYIO [TOYBY MOKHO OXapaKTE€pPH30BaTh KaK MaJOTYMYCHYIO, HEUTPAIbHYIO, C HU3-
KUM COJIEp’KaHUEM TOKCUYHBIX COEIUHEHUN COJIEH.
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PesynbraTs! ananuza xumudeckoro coctasa 100 r rpyHTa ciaeayromuue:

HApOKAPOOHAT-HOH. ..o 52/0,85 Mr/mr-3xB
Ca(HCO,),o.nvviiiiiiiii 0,75 Mr-3xB
Mg(HCO,), ..evviiiiiiiiii 0,1 Mr-sxB
NaHCO, ..o, -
CylbaT-HOH. ....uvevrerinraiirineenenaen, 22/0,46 Mr/Mr-sKB
CaSO, e -
Na,SO, oo 0,46 Mr-3KB

NaNO, ..o 0,1 Mr-axB
Kanpui-HoH ...........cocooviii i, 15/0,75 mr/mMr-sxB
MArHAM-FOH ......oooeieiiiii i aineeannn, 2/0,13 Mr/Mr-3kB
HaTpuii-HnoH .........oovviiiiiiii, 11/0,47 mMr/mr-3xB
COIMH. .., 0,104 %
PaCTBOPHMOCTD. . ..\v i 52 mr/mom?

T'ymyc

B simKy ¢ OnbITHBIME CEMEHAMH HA TOBEPXHOCTh TIOUBEHHON CMECH BHOCHIICS
xBOHHbIN onan P. obovata (Ledeb.). Bepxuuii ¢ciofi XBOHHOTO Oraja TOJIIIUHON HE
6omee 0,5 cM, Bo3pacToM He cTapie 1 rofa, He IMEIOIINH CIeI0B THUCHUS, COOMPATICS
B MICKYCCTBEHHBIX rocankax P. obovata (Ledeb.) B oktsi6pe 2017 . B 3,5 kM Kk ceBe-
py ot noc. Karapkonb (AKMOIHHCKast 00J1acTh), B TOCYIapCTBEHHOM HAITMOHAIHLHOM
npuponHoM napke «bypaOait». XpaneHnue XBOMHOro onaja OCylIECTBISIIOCH B Ma-
Tep4aToM Melke 00beMoM 5 11 ipu Temneparype 22—24 °C. B smuku onaJi BHOCHIICS
B BHJIE IIEJIBHOM XBOM B 00BbeMe 1,3 1/smmumk, wiun 17 r/m?. B SAMuKd ¢ KOHTPOTBHBIMA
CceMeHaMH XBOWHBIN OTaj] He JOOaBIIAICS.

CemeHa B sIMKax BbiceBaIUCh 10 50 ceMsiH B psiJl B 4-KpaTHOW MOBTOPHO-
ctu. CBepXy ceMeHa HaKPBIBAJINCH CIIOEM JPEBECHOM CTPYKKHU TONIIMHON 1,52 cm.
['pyHTOM CceMeHa He HaKphIBAIKCH. [lociie moceBa SIUKK ¢ CEMEHAMH TIOMEIIAINCh
B COJTHIIC3AIIMTHYIO 3arOpOJKY 0€3 JOMOIHUTEIBHOrO YKphITUs. [TomuB ceMsH ocy-
HIECTBIISJICS €KEJHEBHO B BeUepHEe BPEMsl MPH MOMOIIH JIEUKHA C HOPMOH IMOJHBa
9 /M2, TToNMB CESHIEB B MIOHE—UIONE TPOU3BOAMICS | pa3 B 2 THA ¢ HOPMOii OIMBa
15 /M2, B auu ¢ Temneparypoii Bo3myxa Bhiiie +30 °C — exeHeBHO 0€3 HOpMUPOBa-
Hus Bofbl. B aBrycre—centsope — 1 pa3 B 3 qHs 03 HOpMHUpPOBaHUS BOJHI [7].

Kiumar B palioHe uccliieioBaHUs pe3KO KOHTUHEHTANIBbHBIN. B nieprnos HaOto-
JICHUS CPE/IHSS THeBHAs TeMriieparypa Obuia Ha 1,9 °C HuKe cpelHel THEBHOM TeM-
nepatypsl 3a nociennaue 10 ner. CpenHsas MUHMMAaNbHas Temneparypa — Ha 3,8 °C
BBIIIIE CpeqHEe MUHUMANBbHOM 3a nocnennne 10 et JlanHbIe 1St CpaBHEHUS B3SATHI
B Kaparanmuackom ¢mmmane Kasrugpomera. [Ipeobmaganu 1oro-3amagHbie U ceBe-
po-3amajHble BeTpa, KoTophie coctaBuian 60 % oT o0Imiero pacnpeaeneHus Harmpas-
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JICHUI BETpa Mo po3¢€ BETPOB. Kiaumarundeckue mmokasarenu JUIsL paﬁOHa ucciaeaona-
HUA 3a BECh IIEPUOA €TI0 MPOBCACHUS CICAYIOIHC:

CpenHsst THEBHAST TEMIIEPATYPA ..vveervreerreeereerveesiveessseeans 18,2+6,1 °C
MaKCHUMAITEHAS TEMITEPATYPA v.vvveenereeereernreessreeeseeesseessseessns 31,0°C
CpeHsst HOTHAST TEMIIEPATYPA ..veerevreerreeenrreeereenereessneenns 10,8+3,7 °C
MUHUMATIBHAS TEMIIEPATYPA.c.eeeuvreenereenireerrreaieeeieeenieeenieeenanes 2,0°C
CPEIHSS BIAKHOCTD «..vvenvieeneeeenireenieesieeeieeenieeesireesaneens 59,6+16,0 %
OOJTATHOCTD «.vvvveeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeseeesnneees 3,35+2,96 Oayuta

Brnusinue u3ydaeMbix (GakTOpOB OIIEHUBAIIOCH TI0 3 KPUTEPHUSIM: SHEPTUH MPO-
pacTaHus, BCXOKECTH M SHEPTUH TIOKOSI CEMsIH. DHEPTHUs TIPOpaCTaHUsI CEMSIH OIpe-
nensnach Ha 20-e CyT. Tociie TI0CeBa, BCXOXKECTh U 3HEPTHUI0 MoKos — Ha 30-¢ CyT.
BcexokecTh U 3HEprusi MPOpacTaHus CEMsIH YCTAaHABJIMBAJINCH COIVIACHO MYHKTY 5
noanyHkry 5.4.5 TOCT 50617-93. DHeprust MOKOsi CEMsIH HaXOIUJIach 110 (hopmyIie

at, + at, +...+ a, tn

a ta +...ta
1 2 n

e ¢, t, ..., [, — JIHKA OT Ha4aa MPOPALIUBAHUS CEMSAH; d,, A, ..., d, — YUCIIO CEMSH,
MIPOPOCIIINX B COOTBETCTBYIOIINE THU [2].

Craructudeckas o0paOoTka pe3yabTaToB MPOBOAWIACH 10 METOJMKAM
H.JL. VYnanenosoii u I.®. Jlakuna [6, 14] ¢ npuMeHeHHEeM IpOrpaMMHOTo nakera Mi-
crosoft Excel 2010. Pacuet nocToBepHOCTH pa3HHUIIBI TOKa3aTeNeil OCYIIECTBIISIICS C
ucrojb3oBanueM koddduirenta CThIOJCHTA U OMIMOKU CPeIHEH BEIMYUHBI 110 Ta-
omure H.A. [Tnoxunckoro. KoppesimuoHHbIH aHann3 3Ha4€HUH BRICOTHI IPOPOCTKOB
1 JTMHBI XBOM BBIMOJIHSUICS C IPUMEHEHHEeM Koddduunenta koppensauu Ilupcona.

Pesynomamot uccredosarus u ux oocyscoenue

Jaroii Hayaa HaOMOAEHNS 3a MpOpacTaHueM ceMsH Bapuanuu Kontpons 1 cra-
mo 11 mas 2018 r, xorma BriepBBIe CpemHss JHEBHAS Temiieparypa coctasuna +15 °C,
T. €. JOCTHUIVIa Hanbosee OIaronpuATHOTO ISl IPOPacTaHus ceMsiH 3HadeHus [ 1, 21].
Bapwuanus Koatposs 1 6puta BBeieHa B OKCIIEPUMEHT B LIENAX TOyYSHHUST KOHTPOIb-
HOTO MOKA3aTessl BAUSHUS €CTECTBEHHOM CTpaTH(UKALIMK CEMSIH 110 CPAaBHEHHIO C HC-
KyCCTBEHHOM, KOTOpasi peKOMEH/IyeTCs BO BCEX JiecomMTOMHUKaX [7, 20].

ComnocrapieHre SHEPrUM IPOPACTaHUs CEMsSH IOKa3alo, YTO HauOoJblee
KOJIMYECTBO BHJIOB, Y KOTOPBIX OBUIM 3aperucTpUpOBAHBI MPOpPACTAHUS CEMSH, OT-
Hocutcs K Bapuaumu Kontponms 1 — 21 Bug (87,5 %). B Bapmammsax Konrpons 2 u
OnpITHAsE OBUTIO OTMEYEHO OJJMHAKOBOE KOJIMYECTBO BHJIOB C IMPOPOCHIMMH CEMEHAMH —
16 BumoB (66,6 %). OHAKO B 3THX BapHAIMSIX TONBKO B 3 CITydasx HAOIFOIAIOTCS Hau-
OoIbIIIMe TIOKa3aTely dHeprun npopactanus (Picea smithiana (Wall.), P. orientalis (L.),
P pungens Engelm.). ¥V 15 BunoB u3 24 (62,5 %), Ans KOTOpPBIX XOTA OBl B
2 Bapuanuax ObUTH 3aUKCHUPOBAHBI MPOPACTAHHSA, HAMOOJBINAs OTHOCHTEIHHAS
9HEprus npopactanus HaOmonanacs B Bapuanuu Kontpons 1 (Tabm. 2).

HecMoTps Ha OTHOCUTENIBHO OIHO3HAYHBIE PE3YJIbTATHI 10 SHEPTUHU ITpopacTa-
HUSI, COTIOCTABJICHNUE PE3yNbTAaTOB BIUSHHS XBOHHOIO OIajia Ha BCXOXKECTh CEMSH
M0Ka3aj0 W3MEHEHHE TEHJICHIIMH OT3BIBYMBOCTH CEMSH K H3ydaeMoMy (axTopy.
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Tabnuna 2
JHeprusi NpopacTaHus ceMsH XBOHHBIX (%)
Germination energy of coniferous seeds, %
Bug Kontpons 1 Konrpons 2 g;;i;ﬁ;i
Picea jezoensis (Siebold & Zucc.) 18,3 20,8 9,8
P, orientalis (L.) 0 14,0 33
P. smithiana (Wall.) 0 1,3 4,3
P. glauca (Moench) Voss 26,6 21,0 10,3
P. koyamai Shiras. 12,5 10,8 8,0
P. pungens Engelm. 9,0 24,0 15,0
P. purpurea Mast. 18,3 53 16,0
P. omorika (Pancic) 24,1 9.3 3,8
P sitchénsis (Bong.) 25,0 11,3 3,5
P asperata Mast. 10,0 0 9,5
P schrenkiana Fisch. & C.A.Mey. 9,2 8,0 0
P. engelmannii (Parry ex Engelm.) 0,8 0 0
Abies sachalinensis (F.Schmidt) 3,3 0 0
A. balsamea (L.) 8,3 0 0
Pinus nigra J.F.Arnold 18,3 13,5 7,8
P. banksiana Lamb. 42,5 12,0 25,5
P, strobus L. 10,0 0 0
P, wallichiana A .B.Jacks. 10,0 0 0
P. mugo Turra 45,0 16,7 30,8
P. densiflora Siebold et Zucc. 27,5 6,0 23,5
P. ponderésa Douglas 0 0 0
P. aristata Engelm. 36,6 8,0 10,0
P. contorta Douglas 45,0 25,8 36,0
Pseudotsuga menziesii (Mirb.) 25,8 11,8 0

Tak, 1 6 BUIOB ¢ HawIydIleil sHepruel mpopacranus B Bapuanmu Kontpons 1
HauOOIIbIIasi BCXOXKECTh CeMsiH Oblla oTMedeHa B OnbITHOW Bapuaiuu. Y 3 BHIOB
HaWIy4Inas BCXOKeCTh 3aukcupoBaHa B Bapuaruu Kontponb 2. JlaHHast TeHJICH-
[IHS TIPOCTICKUBACTCS IS MIpeacTaBuTeNel pona Picea A.Dietr. Y npencraButeneit
pona Pinus L. HauOoJbIIMe MOKA3aTeNId BCXOKECTH CEMSH OTMEYCHBI B BapUalluu
Kontpons 1. Takum 06pa3zom, HcciaenoBaHUE BBISIBUIIO, YTO M0OABICHHUE B TOYBY
XBOMHOIO 0Maia OTHOCUTEIBHO MOJIOKUTEIBHO BIMSIET HA BCXOXKECTh CEMSH, B OCO-
OeHHOCTH Ha npejcTaBuTeneit pona Picea A.Dietr.

B omnbitHO# Bapuanun y 18 Bugos (75,0 %) oTMeueHO mpopacTaHue CEMSH,
YTO CONOCTABUMO C KOJIMYECTBOM BUJIOB, Y KOTOPBIX HAOIOAIOCH POPACTAHUE Ce-
MsH Tipu oceHHel crparndukanuu (20 BunoB — 83,3 %). B Bapumanmsax KonTpomns
1 u OmnbITHast KOIMYECTBO BUIOB C BCXOXKECThbIO ceMsH BhIlIe 50 % OTHOCUTEIBHO
onuHakoBo: 8 Bu0B (33,3 %) mis Bapuanuu Konrposs 1 u 6 BumoB (25,0 %) mis
Bapuanuu OnbiTHas (Tabm. 3).
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Tabnuma 3

AOCOJIIOTHBIE H OTHOCUTE/IbHBIE MIOKA3aTeJIM BCX0KECTH CeMSIH XBOHHBIX
Absolute and relative rates of germination of coniferous seeds

KonTpons 1 KonTpomns 2 OMBITHBIA BApUAHT
BI/I,I[ qUCII0 % BCXO- qUuCJo % BCXO- qUuCJo % BCXO-
B3OLIEAIINX B3OLLIEAIINX B3OLLEIIINX
CeMSH JKECTHU CeMSIH JKECTUu CeMSIH JKECTUu
Picea jezoensis
(Sicbold & Zuce.) 19,0+4,3 38,0 31,0+3,1 62,0 11,3£33 22,5
P. orientalis (L.) 0 0 21,8+1,9 43,5 5,3+0,8 10,5
P. smithiana (Wall.) 0 0 1,5£1,2 3,0 10,3+2,4 20,5
P glauca Moench) | 31 0443 | 620 | 32830 | 655 | 160:16 | 320
P. koyamai Shiras. 12,8+4.4 25,5 15,5+2.3 31,0 17,3+2.3 34,5
P. pungens Engelm. | 9,8+2.5 19,5 34,8+1,9 69,5 25,043,5 50,0
P. purpurea Mast. 23,5+9,9 47,0 5,3+£3,0 10,5 24,842 4 49,5
P. omorika (Pancic) | 24,0+5,9 48,0 11,0+5,3 22,0 10,3+1,1 20,5
P sitchénsis 258+6,0 | 51,5 | 14,5452 | 29,0 9,3+2,3 18,5
(Bong.)
P. asperata Mast. 10,0+2,1 20,0 6,0+1,6 12,0 21,0+£6,0 42,0
P. schrenkidna
Fisch. & C.A.Mey. 9,3£1,7 18,5 11,3£3,8 22,5 6,3+1,3 12,5
P engelmannii 08405 | 1,5 | 33£13 | 65 0 0
(Parry ex Engelm.)
Abies sachalinensis
(F.Schmidt) 3,0+0 6,0 7,5+1,7 15,0 0 0
A. balsamea (L.) 8,3+5,4 16,5 1,3+1,3 2,5 0 0
Pinus nigra
1F Amold 23,5¢11,3 | 47,0 13,5+£3,5 27,0 13,0+1,6 26,0
P. banksiana Lamb. | 42,5+7,6 85,0 17,3+2.9 34,5 44,0+3,5 88,0
P, strobus L. 12,5+2.9 25,0 2,542,1 5,0 0 0
P. wallichiana
A B.Jacks. 0 0 0 0 10,0+£6,2 200,0
P. mugo Turra 45,0+£5,4 90,0 20,3+10,1 40,5 42,0+3,5 84,0
P. densiflora
Siebold et Zuce. 27,8+11,7 | 55,5 6,0+3,7 12,0 35,8+5,3 71,5
P. ponderosa 0 0 0 0 0 0
Douglas
P. aristata Engelm. | 42,5483 85,0 13,3£2,9 26,5 13,04+4,5 26,0
P. contorta Douglas | 45,0+5,4 90,0 38,3+4,3 76,5 45,3149 90,5
Pseudotsuga 27,543,6 | 550 | 143+3,0 | 285 0 0
menziesii (Mirb.)

Haunbomnpiiee koamuecTBO BUIOB C BCXOKUMH CEMEHAMH ObLIO OTMEYEHO B Ba-
puarm Kontpons 2 (22 Buaa, ninn 91,6 %). OxgHako TONbKo B 6 Cilydasx B JaHHON
BapHaliy BBISBIICHA HAaWOOJNbINAsS BCXOXKECTh CEMSH CpPEIU BCEX HCCIEeIyeMbIX Ba-
puanwmii. B Bapuanmu KoHTponb 2 TONBKO y 3 BHIOB BCXOXKECTh CEMSH ObIia BHIIIE
MaKCUMAaJIbHBIX 3HaY€HUH DHEPTHH MPOPACTaHUs, 3a(pUKCUPOBAHHBIX Y TAHHBIX BU-
noB B Bapuanuu Koutpois 1 (Picea jezoensis (Siebold & Zucc.), P. glauca (Moench),
P. schrenkiana Fisch. & C.A. Mey.).
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AHanu3upyst KOJIMYECTBO BUJIOB € MOKA3aTESIMUA BCXOXKeCTH ceMsiH Bbite 80 %
MOJKHO 3aKJTIOYHTh, 9TO OCEHHSS CTpaTu(UKaIisa Hanbdoee MmoJI0KUTEIIBHO 110 CpaB-
HEHUIO C BECCHHEH BIMSIET HA BCXOXKECTh ceMsiH. Tak, B Bapuauuu Kontpois 1 konu-
YEeCTBO BUOB C BCXOXKECThIO ceMsiH Bbitie 80 % cocraBuio 4 (16,6 %). Bece nanubie
BU/IbI ObLIM TpecTaBuTesiIMKA poaa Pinus L. B OnbiTHOM Bapuanuu y 3 BHIOB BbI-
sIBJIEHA BCXOXKECTh ceMsH BbIlle 80 %, y 1 Buna nanHsIil mokasareins npessicui 90 %
(Pinus contorta Douglas).

PacueT nocToBepHOCTH pa3HUIILI AOCOTIOTHON BCXOKECTH CEMSTH TTOKa3all, YTO
B OnbITHOM Bapuanuu ecTh TodbKo 10 cimyuaeB u3 40 (25,0 %), korma BCXOXKeCTh ce-
MsIH ObLIa JJOCTOBEPHO BHIIIIE ATOTO IMOKA3aTells B APYTrUX Bapranusix. Mexy Bapu-
anussvu OTIBITHAS! U KOHTPOJIBHBIMU HE HAOIIOIAIOCh JOCTOBEPHBIX Pa3InIUil BCXO-
JKECTH ceMsH. MOXKHO cJienaTh BBIBOJL O TOM, YTO BHECEHHE B CyOCTpaT XBOMHOTO
oraJia IMeeT UHINBUyaIbHOE BIUSHUE Ha BCXOXKECTh CeMsH (Talu. 4).

Ta6nuua 4

JlocToBepHOCTH PA3HHUIIBI BCXOKECTH CEMSIH MKy BAPHAHTAMH HCCIIe0BAHUS
The confidence intervals for seed germination rates between the experimental variants

Kourpors 1 KonTpons 1 KonTpons 2
Bun # Konrposts 2 u OnbiTHAs 1 OneITHAs

Bapuanus Bapuanys
Picea jezoensis (Siebold & Zucc.) p<0,01 p <0,05 p <0,001
P, orientalis (L.) X X p <0,001
P. smithiana (Wall.) X X p<0,01
P. glauca (Moench) Voss -//- p<0,01 p <0,001
P. koyamai Shiras. -//- -/l- -/l-
P. pungens Engelm. p <0,001 p <0,001 p<0,01
P. purpurea Mast. p<0,05 -//- p<0,01
P. omorika (Pancic) p<0,05 p<0,01 -//-
P sitchénsis (Bong.) p<0,05 p<0,01 -//-
P asperata Mast. -//- p <0,05 p<0,01
P, schrenkiana Fisch. & C.A.Mey. -//- -//- -//-
P. engelmannii (Parry ex Engelm.) p<0,05 b X
Abies sachalinensis (F.Schmidt) p<0,01 X X
A. balsamea (L.) -//- X X
Pinus nigra J.F.Arnold -//- -//- -//-
P. banksiana Lamb. p<0,01 -//- p <0,001
P, strobus L. p<0,01 X X
P wallichiana A.B.Jacks. XXX XXX XXX
P. mugo Turra p<0,01 -//- p <0,05
P. densiflora Siebold et Zucc. p <0,05 -//- p <0,001
P. ponderésa Douglas XXX XXX Xxx
P. aristata Engelm. p<0,01 p<0,01 -//-
P. contorta Douglas -/- -//- -/l-
Pseudotsuga menziesii (Mirb.) p<0,01 X X

[Tpumeuanue: -//- — MOCTOBEpHAsl PAa3HUIIA MOKa3aTeNell MEXIy BapHalUsIMH OTCYTCTBYET;
X, XXX — YpPOBEHb JIOCTOBEPHOCTH HE PACCUMTHIBAECTCS B CBA3M C OTCYTCTBHUEM IAHHBIX
COOTBETCTBEHHO Y OIHOW M3 Bapuanuii U B 00enx Bapualusx.
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CpaBHHBas pe3yabTaThl pacyeTa JOCTOBEPHOCTH Pa3HHLIBI TIOKa3aTeaeld MEeXILy
Bapuauusimu Kontpons 1 n KoHTpons 2, Mbl yCTaHOBWIIM, YTO OCEHHSISI CTpaTH(H-
Kalys UMeeT OoJblliee BIMSHUE Ha IOKA3aTellb BCXOXKECTH CEMSIH 110 CPAaBHEHHIO C
BeceHHel. Tak, u3 20 BunoB y 9 (45,0 %) BcxokecTsh ceMsiH B Bapuarmu Kontpons 1
JIOCTOBEPHO BhIlIE, yeM B Bapuarmu Konrpons 2 (4 Buga, unm 20,0 %). [lpu stom y
7 BunoB (35,0 %) He OBUIO BBISBICHO JOCTOBEPHOTO Pa3IMYUs BCXOKECTH CEMSH B
JAHHBIX BapHALMSIX.

Crnenyer OTMETHTD, uTO U3 9 BUIOB poja Picea A.Dietr. TONBKO y 3 BCX0KECTh
cemsiH B Bapuanuu KoHTponbs 1 m0ocTOBepHO BbIIE MoOKaszaTens B Bapuauun KoH-
Tpoab 2. Bee Bunbl pona Pinus L. Bapuanun KoHTpoabs 1 UMEIOT BCXOKECTh CEMSIH
JIOCTOBEpPHO Oo0Jiee BEICOKYIO, UeM B Bapuartuu KoHTpoms 2.

HecMoTpsi Ha OTHOCUTENBFHO BBIBEPEHHBIE JAHHBIE O 3HAYEHUSX BCXOXKECTU
CEMsIH, OTHM M3 HEMaJIOBaXXHBIX MMOKa3aTesIei B YCIOBUIX HEAJIUTEIBHOTO Onaro-
MPUATHOTO TEMIIEPATYPHOTO BECEHHETO MEPHOJIa ISl XapaKTepUCTUKU IPOPACTAHUS
CEeMsIH SABJISIETCA CKOPOCTh 3TOrO mpoliecca. B pervone 3acynuinBbix creneid [leH-
TpanbHoro KazaxcraHa cpemHsist AHEBHas TeMIiieparypa cocrasiser +18-22 °C Ha
npotsokeHun 15-22 na. CKopoCTh MPOpacTaHus CEMSTH B 9TOT IIEPHOJ SIBIISICTCS BaXK-
HBIM (paKTOPOM, OKa3bIBAIOIINM BIMSHNE HA TIOKA3aTEIb BCXOXKECTH CEMSIH.

Pacuer sHeprum moxost ceMsiH B Bapuanuu KoHTpoib 1 ObLT 3aTpyaHEH HEBO3-
MOYXHOCTBIO YCTaHOBJICHMS TOUKH Hadajia MpoIeccoB mpopacTanus ceMsH. [loatomy B
JIaHHBIN aHaJM3 BKIIIOYEHBI TOJIBKO PE3yINBTaThl, OMyYeHHbIC B Bapuanusax KoHTpomis 2
n OnbITHas. AHaIN3 pe3ysIbTaToB ONpeeIeHHs TaHHOTO IOKa3aTesisi MO3BOIMII yCTa-
HOBHUTB, 4TO 15 BHI0B U3 21 (68,2 %) MMEIOT HAaNMEHBIITYI0 PHEPTHIO TTOKOS CeMSH.
OTO CBUAETENBCTBYET O OBICTPON CKOPOCTH MPOpACTaHUs JaHHBIX ceMsH. OfHaKo u3
3HaYUTEIBHOTO pa3zdpoca B CKOPOCTH mpopactanust — ot 9y Picea omorika (Pancic)
1o 22,8 cyt. y Pinus strobus L. — cnemyer, 4Tto mpu oceHHel cTparn(UKaiiy BECHOM
CeMEeHa IPOPACTAIOT HEPABHOMEPHO OTHOCHUTEIBHO CPEIHEN JAHEBHOW TEMIIEpaTyphbl,
9TO B CBOIO OUYepe b 3HAYUTEIFHO TOPMO3UT TPOILIECC TIPOPACTAHNUS TP YCTAHOBIICHUH
TeMIIepaTypHbIX TapaMeTPOB BEILLIE ONpe/eIeHHBIX 3HaueHMH. J{aHHbIN BBIBOZ TpeOyeT
JOTIOJTHUTENbHBIX MCCIIEIOBAaHUH OMOJIOTMH IIPOPACTaHUsl CEMsSH XBOMHBIX pacTCHUH
B 3aBUCHMOCTH OT TeMIlepaTypHbIX mapameTpoB. B Bapuanmu KoHTposb 2 TONBKO Y
4 BunoB (19,0 %) ObUIM OTMEYEHBI MUHMMAJIbHBIE 3HAYECHUS] SHEPTHU TOKOS CEMSH.
B OnbiTHOI Bapraluu Takux BUAOB ObUIO BhIJIENeHO Beero 2 (9,5 %) (tabm. 5).

Pacuer sHeprum nokost ceMsH no BapuanusiM Kontposis 2 u OnbiTHast moka-
3a11, 4To U3 17 BUIOB, Al KOTOPHIX OBIIM OTMEUYEHbI MIPOPACTAHUs CEMsSH B 00enx
Bapuanusix, y 10 (64,7 %) HanOonbIias 3HEPrusi MOKOsI CEMsTH ObLIa 3aMKCUPOBaHa
B Bapuauuu KoHTponb 2. XoTs B 1leJIOM JaHHBINA MOKa3aTelb B 3TOM BapHaluy 3Ha-
YUTEIBHO HWKE MO CPAaBHEHMIO C OcTanbHbIMU. PasHuna B Bapuauuu Konrposs 2
10 BPEMEHH Haudaja MpOpacTaHMs CEMSH MEXIy oOpas3laMu ¢ HauOoJblled U Hau-
MEHBIIICH PHEPTUEH TTOKOSI MOTJIa JOCTUTaTh 5—6 cyT. Y 9 BuIOB (5 mpeacTaBuTene
pona Picea A.Dietr. u 4 — Pinus L.) Hany41ue moxkasaresd YSHEPTUU TOKOsl CEMSH
MOJIOKUTEIBHO KOPPETUPYIOT C TIOKA3aTEISIMU BCXOXKECTH CEMSIH.

Brecenne XBOWHOTO omaza Mo-pasHOMY OTpa)kaeTcsl Ha IOKa3aTessix Ipo-
pacTaHusl CeMsSH H3-3a Pa3jIMYHOTO BIHMSHUS COAEpPIKAIIUXCS B XBOE COEIMHE-
HUH TEpIEHOB M (EHOJIOB Ha MPOpPACTAIONIUNE CEMEHA TOTo MJIM MHOTO Bua [10].
Taxxe A.B. Eroposoit u H.II. YepHOOpOBKUHO# OBLIO YCTaHOBIGHO, YTO BEIIle-
CTBa XBOM CHMXaIOT cooTHOolenne N/P B Monoasix npopocTkax [5]. B uenom Bue-
CEHHe XBOMHOTO OMajia 3HaYUTEIbHO YBEIUUYMBAET MEpPHOJ IMPOpPACcCTaHUs CEMSH.
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JHeprusi NOKosi ceMsiH (CyT.)
Rest energy of seeds (24-hour period)

Tabauma 5

Bun KonTpons 2 OnbITHAS BapHALHSL

Picea jezoensis (Siebold & Zucc.) 19,23 18,38
P orientalis (L.) 19,38 19,33
P. smithiana (Wall.) 19,00 20,49
P. glauca (Moench) Voss 19,19 18,66
P. koyamai Shiras. 18,27 20,26
P. pungens Engelm. 16,06 19,59
P. purpurea Mast. 16,14 19,68
P. omorika (Pancic) 15,11 21,32
P, sitchénsis (Bong.) 17,84 20,30
P. asperata Mast. 23,71 21,05
P. schrenkiana Fisch. & C.A.Mey. 18,07 23,72
P engelmannii (Parry ex Engelm.) 24,08 XX

Abies sachalinensis (F.Schmidt) 24,40 xx

A. balsamea (L.) 21,60 xx

Pinus nigra J.F.Arnold 14,14 19,27
P. banksiana Lamb. 18,14 18,80
P, strobus L. 23,70 XX

P wallichiana A.B.Jacks. XX XX

P, mugo Turra 16,14 18,51
P. densiflora Siebold et Zucc. 16,13 17,97
P. ponderosa Douglas XX XX

P. aristata Engelm. 18,85 18,04
P. contorta Douglas 19,12 17,07
Pseudotsuga menziesii (Mirb.) 17,81 XX

HpI/IMe‘IaHI/IeZ XX — HET JaHHBIX U3-3a OTCYTCTBUA BCXOJ0B.

B HekoTophix ciyuasix, kak Hanpumep ¢ Picea sitchensis (Bong.), P. engelmannii
(Parry ex Engelm.), P. schrenkiana Fisch. & C.A. Mey., MO)XHO TOBOPUTH O IOJa-
BJICHHH ITPOIIECCOB MTPOPACTAHMUS CEMSIH, TaK KaK Y JaHHBIX BUIOB HE TOJIBKO HU3KHE
MOKA3aTesId BCXOKECTH CEMSIH, HO M BBICOKHE ITOKA3aTelId SHEPTHUH MOKOSI.

Raxnrouenue

B pesynberare npoBeneHHBIX UCCISTOBAHUN MOXKHO 3aKITIOUUTD, YTO PA3TAIUS
B CTpaTU(UKAIINN U BHECEHWE XBOWHOTO OTIa/Ia TI0-Pa3HOMY BIIHSIIOT Ha BCXOXKECTh
CEeMsIH B YCJHOBMSX 3acyluiuBbIX creneid LlenTpansHoro Kasaxcrana u 3aBHCST OT
MIPUHAJUICKHOCTH BHJIa K TOMY WM MHOMY poxy. Ha mpopactaeMocTh ceMsiH Tipe-
craButeneit pona Picea A.Dietr. u Abies Mill. HauOobIIee MOTOKUTEITHHOES JICH-
CTBHUE OKa3bIBACT BECCHHSS CTpaTU(UKAIMsI ceMsiH B TeueHue 1 mec. OceHHss cTpa-
TUUKanMs HanOomee OnaronpusiTHA JJsl CeMsiH mpencraButeneii poxa Pinus L. u

Pseudotsuga Carr.
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WNHnuBuyanbHBIN XapakTep BIUSHUS Ha BCXOXKECTh BHECEHHS XBOMHOTO oma-
Jla 0COOCHHO TposiBiisieTcss Ha npumepe Picea purpurea Mast., P. asperata Mast.,
Pinus banksianau Lamb., P. densiflora Siebold et Zucc., Tak Kak y HUX OTMEYEHa
HauOOJIBIIas BCXOXKECTh CEMSH B 2 BapHaHTaX OIBITAa — KaK ¢ BHECEHUEM XBOH, TaK U
0e3 HEero — 10 CPABHEHHUIO CO 3HAYCHUEM TT0Ka3areis B Bapralny 0e3 BHECECHHUS XBOH.
OpHaKO B LIEJIOM JIaHHBIH (PaKTOP UMEET HETaTUBHOE BIUSHUE HAa BCXOKECTh CEMSH.

B 3akiroueHMe MOXHO CHIeiaTh BBIBOJ, UTO, HECMOTpS Ha 0OoJiee BBICOKYIO
SHEPIrUI0 MPOpPACTaHMs CEMsH B Bapualldd ¢ OCEHHEW cTpaTuUKaIUeH, JaHHbIHI
BHJI CTpaTU(UKAIMKA HE OKA3BIBAET 3HAYUTEIIPHOTO BO3ICHCTBHS HA CEMEHA TIPH MX
MIPOPACTAaHUU, YTO BBIPAYXKACTCSI B CHUKECHUH TUHAMHUKHU IPOPACTaHUS U B KOHEUHOM
UTOTE BIMSIET HA MOKA3aTEIN BCXOKECTH.
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