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Annomayusa. YBenudyeHHe TUIOMIAAEH HCKYCCTBEHHOTO M €CTECTBEHHOTO JIECOBOCCTAHOBJICHHUS
U JIecopa3BeieHHsI 00yCIOBINBAECT HEOOXOAMMOCTD B BBIPAIIMBAHUN OOJIBIIOTO KOJIUYECTBA CTAHAAPT-
HOTO TI0CaI0YHOT0 Marepuaia HanboJee HEHHBIX IpeBeCHBIX BUAOB. OCHOBHOI cI10CO0 pa3MHOXKEHUS
XBOWHBIX BHJIOB — CeMeHHOM. OIHAKO HEPEAKO CeMEHa XapaKTePU3yIOTCsl HU3KOH BCXOXKECTBIO, a TAKKe
JIOJITO€ BPeMsI HE BBIXOIST U3 COCTOSHUS ITOKOsI, JaKe IIPH CO3JaHUU ONTHMAJIBHBIX YCJIOBHH IJIs IIPO-
pacTaHusl, YTO yBEJIUUMBACT MEPHO] BhIpalluBaHus cesHIeB. KapTuna ycyryOnsercs nepuognuHOCThIO
CEMEHHBIX JIET, YTO CO3/[aeT OMAcCHOCTh HEJOCTAaTKa CEeMSH JIJIsl BBIpAIMBAHUS TIOCAJ0YHOTO MaTepH-
aJla ¥ JIECHBIX KYJIBTYp IOCEBOM. B Iensix MUHUMH3aIMU HEAOCTATKa CEMSH MPHUMEHSIOTCS CIIOCOObI
CTHUMYJIMPOBAHUS UX MIPOPACTAHUS, a TAKKE CO3IAHMS [T KaXXI0TO CEMEHHU JOTOIHUTEIBHOTO 3amaca
MUTATENHHBIX BEIIECTB, YTO 0COOCHHO BKHO TPU CO3/IaHHH JIECHBIX KyNbTYp. Hamu npennpunsTa mo-
MBITKA aHANN3a BIMSHUS MHKPYCTANU (IpaXHPOBaHUA) ceMsH pofa enb (Picea Dietr.) Ha BCXOXKeCTb
W DHEPTHI0 MX MPOpACTaHMs. YCTaHOBIEHO, YTO MPOBEACHUE MHKPYCTALMU CEMSH OpPraHOMHUHEPANb-
HBEIM KOMITO3UTOM TIO3BOJISIET COKPATHTh Pacxond ceMsH Ha 6—12 % mpu BBIpalIMBaHUK OJMHAKOBOTO
KOJIMYECTBAa IOCAAOUYHOro Matepuana. Kpome Toro, vHKpycranusi o0ecrieuuBaeT COKpalieHne neprona
MPOpAcTaHusl ceMsH Ha 2—3 HeJelH, YTO OCOOEHHO Ba)KHO NPHU BBHIPALIMBAHMH HECKOJIBKUX POTAaLUi
CESHIIEB C 3aKPBITOI KOPHEBOM CUCTEMOM.

Knioueegwle cnoga: nocanouHblil MaTepuai, CEMEHa, BCXOXKECTh, SHEPT U POPACTaHUsl, €1b OObIK-
HOBEHHasl, eJlb BOCTOUHAsI, €JIb CHOMpCKast
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Abstract. The increase in the areas of artificial and natural reforestation and afforestation

necessitates the cultivation of a large amount of standard planting material of the most valuable tree
species. The main method of reproduction of coniferous species is seed. However, seeds are often
characterized by low germination, and they do not leave the dormant state for a long time, even when
optimal conditions for germination are created, which increases the period of growing seedlings. The
situation is aggravated by the periodicity of seed years, which creates the risk of a shortage of seeds
for growing planting material and forest crops by sowing. In order to minimize the shortage of seeds,
methods are used to stimulate their germination, as well as to create an additional supply of nutrients
for each seed, which is especially important when creating forest crops. We have attempted to analyze
the effect of incrustation (coating) of seeds of the genus Spruce (Picea Dietr.) on their germination
capacity and energy. It has been established that incrustation of seeds with an organomineral composite
allows to reduce seed consumption by 6—12 % when growing the same amount of planting material.
In addition, incrustation ensures a reduction in the seed germination period by 2-3 weeks, which is
especially important when growing several rotations of seedlings with a closed root system.

Keywords: planting material, seeds, germination capacity, germination energy, Norway spruce,

Oriental spruce, Siberian spruce

For citation: The prospects of seeds incrustation with organomineral composites / S. S. Lutay,
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BBenenue

YBenu4eHHE TUIOMIAIA HCKYCCTBEHHOTO JIECOBOC-
CTaHOBJICHHSI W JIECOPa3BEACHUS BBI3BIBAET POCT IIO-
TPEOHOCTH B Ka4€CTBEHHOM ITOCAI0YHOM MaTepuale.
IIpu BBIpanIMBaHUK MOCIEAHET0 HEOOXOIUMO YUUTHI-
BaTh, YTO CEMsI — 3TO OYEHB CIIO)KHAS JKHMBasi CUCTEMA.
He cinyyaitHo KauecTBO CeMSIH B 3HAYUTENLHOM CTere-
HU OTpEAeNaeT MOCIEAYIONIYIO KU3HEAEATEILHOCTh
Pa3BUBAIONINXCS W3 HUX PACTEHUH W B KOHEYHOM
CcYeTe UMEHHO OT HEro 3aBHCHUT BBIXOJ CTaHIApTHO-
ro TIOCaJ0YHOIO MaTepuaja W KU3HECIIOCOOHOCTh
(hopMHpyIOIIErocsi MOAPOCTa MPHU MOCEBE CEMSH Ha
JIECOKYABTYPHYIO ILIOIIAb.

IIpopacranue cemsiH — HanboJee BayKHBIN U CII0XK-
Held mporiecc. OH XapakTepusyeTcs WHTEHCHBHBIM

0o0OMEHOM BellecTB. 3anaceHHbIe pACTEHHEM B ceMe-
HaX TMUTaTeIbHBIE BEIIECTBA TNPETEPHEBAIOT 3HAYH-
TEJbHBIE WM3MEHEHUS, MPEBPALIAIOTCS B KU3HEHHO
HEOOXOJMIMbIE COCIUHEHUS, 00eCIIeUunBAIOIIUE POCT
3apofplllla W TMPEXKIEC BCETO MEPBHYHOTO KOPEIKa.
OnHako ceMeHa HePEAKO HaXOASITCS B COCTOSIHUU T1O-
KOsl M HE PearupyroT Jake Ha CO37JaHUE ONTUMATBHBIX
JII UX TIpopacTaHus SKOJIOrM4Yeckux ycinoBui. Kpo-
M€ TOT0, BCXOXKECTh CEMSH CYILIECTBEHHO BapbUPYET-
cs o BpeMeHu. [Ipu »ToM 3a7epkka B mpopacTaHUU
YacTH CEMSH MPUBOANT K YBEIMICHUIO MEPHONA BBI-
paliyMBaHusl CTaHAAPTHOTO MOCAIOYHOIO MaTepuaa,
YTO OCOOCHHO Ba)XKHO NPHU BBIPALIMBAHHH CESHIICB
¢ 3aKpbBITON KopHEBoO# cuctemoii (3KC).
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B necHoM XO3siiCTBE MOBBIMICHHBIA HHTEPEC
BBI3bIBAECT BBIpPALMBaHUE I[0CAJOYHOIO Marepuasa
XBOWHBIX BHIOB. Ilo3ToMy ydeHbIMH pa3pabaThiBa-
IOTCSL CHOCOOBI YBEIMYECHUS! BCXOXKECTH WU BHEPIHH
MIpOpacTaHusl CEMAH IYyTEM HCIOJIb30BAHUS Pa3IUy-
HBIX BHJIOB CTUMYJISITOPOB KaK CHHTETHYECKOTO, TaK
u pacturesnsHoro npoucxoxkaeHus (Kymsaes, Coxo-
noBa, 1997; Jlyraii, BopoOwes, 2013; [Ipumenenwe. . .,
2017; BopobseB u ap., 2019; Eroposa, 2019; Octpo-
menko B.1O., Ocrtpomenko JI.1O., 2020). Kpome
TOTO, COBEPILIEHCTBYIOTCS] TEXHOJIOTUHU BBIPAIMBAHUS
nocagounoro marepuana (OmeIT..., 2017; Pexynbru-
Banws..., 2018; Paxumrkanos, 3anecos, 2019).

OKCIepUMEHTANbHO J0Ka3aHO, UTO B pe3ysbTare
00paboTKH ceMsiH OMOJIOTHYECKH aKTHBHBIMH BeEIlle-
ctBamu (BAB), B TOM uncne ctuMmyssTopaMu pocra,
MPOMCXOIUT AKTHBH3ALUS OMOJIOTHYECKHX TPOIEeC-
COB, TIOBBIIIAETCS AKTUBHOCTH (DPUTOTOPMOHOB, aKTH-
Busupyercs cunte3 JJHK u PHK, nestensHOCTH hep-
MEHTOB, YTO IPUBOAUT K CTUMYJISILIMY JEJIEHUs], pOCcTa
u muddhepeHIraIim KIEToK, T. €. TIPOIIECCOB, JISKAITUX
B ocHOBe MopdoreHesa (Menenuna, 1996).

B Hacrositee Bpemsi pa3pabOTaHO MHOTO CTUMY-
JIATOPOB POCTa JJII PACTeHHWH, HO HE BCE OHH AAIOT
xoporue pe3yisrarel (Development. .., 2014). Ocobo
ClIelyeT OTMETHUTh, YTO OonbMHCTBO BAB B Hu3-
KUX M OYeHb HU3KUX KOHIEHTPAIHMSIX HTPAIOT POJb
CTUMYJISITOPOB POCTA, CHOCOOCTBYIOT MOBBIIICHUIO
MMMYHUTETa. B BBICOKMX KOHILIEHTpaLUsAX Te e
mpenaparsl 0Ka3bIBAIOT JACHCTBHUE, yTHETamoImee (-
3MOJIOTHYEeCKUe mpouecchl B pacteHuH (CMHPHOB,
1997; Alipina et al., 2014).

Brimyckaemble Ha COBPEMEHHOM YpOBHE ITpera-
pathl AJIs IPEAIOCeBHON 00pabOTKU CeMsIH coepKaT
IUIEHKOOOPa3yoIie KOMIIOHEHTHI, YTO 00ecrednBa-
€T XOpOIIYIO MPHJINIAeMOCTh Mpernapara K CeMeHaM,
[IPY 3TOM IPOUCXOIUT UHKPYCTALMS CEMSH — IIOKPbI-
THE UX TUIEHKOH, 3aKpBIBAIOIIEH JOCTYT MOYBEHHBIM
MHUKpPOOpPraHH3MaM K CeMEHaM B MECTax IMOBpEeXk/e-
HUS 3alIMTHOM oOojouku. WHKpycTamus — 3TO ra-
PAHTUPYIOIIUHA (aKTOp MOBBIIECHHS 3aIIUIICHHOCTH
CeMSH OT BO30ymuTeneil OakTephanbHBIX, TPHOHBIX
U BUPYCHBIX 3a00J€BaHUM, UMEIOLIUXCSA B MOYBE, HA
CeMEeHaxX WM BHYTPHM HHUX, OT BpeAWTeNel, Haxons-
LIUXCS B IOYBEHHOM CyOcCTpare, a Takke odecreunBa-
IOLIMH CTUMYJIMPOBAHNE POCTOBBIX IPOLIECCOB.
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eab, 00bEKTHI
U METOANKA HCCIeT0BAHMI

Ienb paboThl — yCTaHOBJICHUE BIMSHUS HHKPY-
cTauuu ceMsH pozna enb (Picea Dictr.) Ha BcxoxecTb
Y SHEPTHIO UX TIPOpACTaHUS.

OOBEKTOM HCCIENOBAaHUN CIIYXKWIM CEeMEHa mep-
BOTO Kjacca KauecTBa elu OOBIKHOBEHHOH (Picea
abies (L.) Karst.), enmn Boctounoit (P. orientalis (L.)
peterm.), emu cubupckoit (P. obovate Ledeb.). Y Bcex
TpeX BUJOB €M OTOMPAIUCH 1O CTO CEMSH C paszene-
HHEM Ha JiBe YacTh. [IaThaecsaT ceMsiH UCIONb30BaINCh
JUIsL MHKpYCTaluy, a Apyrue S50 CIy>KHIM KOHTPOJIEM.

Wnkpycranust ceMsH NpOM3BOIWIACHE HaHOOHO-
KOMITO3UTOM (OPTaHOMHUHEPATBEHBIM KOMIIO3UTOM).
HcxonHbIM CBIpbEM IJIS1 TIOJTyYEHHS ITOCIISIHETO CIIy-
KHUIU: OMOTYMYC, M3TOTOBIICHHBI Ha OHOTra3oBOM
yCTaHOBKE, OCHTOHHUTHI TaraHCKOrO MECTOPOXKIICHUS
(Pecniyonmuka KazaxcraH), SKCTpakT XBOH €M CHOUP-
CKOH M STHTapHasi KUCIIOTA.

Buorymyc npousBoguics myTeM MHUKPOOHOJIOTH-
YecKoi OnokoHBepcru (YCKOPEHHOW OHOIOTHYeCKOn
(hepMeHTaLK) OTXOJ0B JKUBOTHOBOJICTBA U pacTEHHUE-
BozcTBa. llocme mpoxokaeHust GepMEHTAIlMA OH HE
COAEP’KUT HU NAaTOT€HHONH MHKPOQIOPbI, HU CEMSH
COpHBIX pacTeHui. B cuity cBoux ocoOeHHOCTEH OMO-
TYMYC MOXKET 3aMEHHTh MUHEpaJbHbIE a30THO-(oC-
(hopHBIE U KaNMUHBIE yIOOpEHUS.

Oco0o0 ciemyeT OTMETHTB, YTO B OuoOrymyce, mo-
MHMO TOPMOHOB, BUTAMHHOB, aMHHOKHUCIIOT, TIPHCYT-
CTBYIOT KyMHHOBBIE KHCJIOTBI, COIEpP)KaHHE KOTOPBIX
Bapbupyercs oT 13 1o 28 %. OHM NOBBIIAIOT COMPO-
TUBJSIEMOCTh PACTEHHH K HEONAronpusTHBIM YCIO-
BUSIM BHEIIHEH Cpenbl, BKIIOYAsi HEAOCTATOK BIIar,
BBICOKHE W HU3KUE TEMIIEpaTypbl, TOKCUUHBIE Bellle-
cTBa. [ YMHHOBBIE KHCIIOTBI CIIOCOOCTBYIOT YCKOPEHHIO
POCTa M DPA3BUTUS PACTEHHUH, YTO OCOOCHHO BaKHO
B YCJIOBUSIX KOPOTKOTO BEreTalIOHHOTO MEPHOJIA.

beHTOHUT — 3TO MUHEpadbHOE 00pa3oBaHue, OT-
Hocslleecs K KIAcCy allOMOCHIIMKATOB, HMEoLIee
BBICOKYIO IUCTIEPCHOCTB, T. €. 001aJaromee pasMepoM
KpHCTAJJIOB Ha ypoBHE MeHee | MkM. ['mapodunbHbIi
Xapaxkrep OCHTOHHTOBOW MAaTpHLbl CIIOCOOCTBYET
MPOTEKAHHUIO MPOIeCCOB copOmmu Boawl. CopOupo-
BaHHBIC MOJICKYJIbI BOJIBI BCACBIBAIOTCS OSITKAMH KJICT-
KA M CIy)KaT KaTajJu3aTopoM Uil MHTEHCH(UKALUN
oOmeHa BemiecTB. [Iporcxoaut perymsnuss BOAHOTO
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W MUTATeIhHOTO OallaHca pacTeHUil OpraHUYeCKUMHU
yAOOpEHUSIMHU.

I'nmaBHast cocrapisionas OCHTOHUTOBOM TIIMHBI —
MOHTMAapHWJUIOHUT, KOTOPBIA TpeacTaBisier coboit
CIIOUCTBIN CHJIMKAT, OOJIaJaroINui YHUKAJIbHBIMHU
CBOMCTBaAMU: aJCOPOIIMOHHBIMH, HOHOOOMEHHBIMH,
KaTaIUTUYECKUMH, JTeTOKCUKAIIMOHHBIMHY, Ne3uH(H-
UUPYIOIIKUMH U TPOJOHTUPYIOIUMU. Y HET0 CHUIIBHO
BBIpaKEHA CITOCOOHOCTH HA0yXaTh B BOZC 3a CUET I10-
CTYIUIEHUSI MOJIEKYJI BOABI B MEXCIIOEBOE MPOCTPaH-
crBo. Ilpenmonaraemplii MEXaHU3M BO3ACHCTBUS
OCHTOHWTA Ha CKOPOCTH MPOPACTAHUS CEMSH 3aKIIIO-
YyaeTcs B yAy4IIEHHH BOJHOTO peknMa (TIOTJIOIIeHre
TJIMHOM M30BITKA BOMABI, KOTOPasi CTAHOBUTCS IPOYHO
CBA3aHHOM M OCTAETCsl TOCTYMHOM JUIsl paCTEHUI ITpU
OTCYTCTBHH OCaJIKOB WM TojinBa). Kpome Toro, 6eH-
TOHUT CIIOCOOCTBYET CHA0XKEHHUIO MPOPACTAIOIIUX CC-
MSTH HEOOXOIMMBIMU OMOTEHHBIMHM JICMEHTaMHU.

B xBoe enu cHOMPCKOM CONMEPIKUTCS KAJIUH, Kallb-
i, ocop, HaTpuid, MapraHen, Kene3o, KpeMHUIA,
MeJb, ITUHK, KoOansT. Ilpm 3TOM KOOampTa, *XKeiesza
Y MapraHIiia B XBOE COJEPKUTCS OObIe, 4eM B 6000-
BBIX TpaBax. Kpome Toro, XBosi CIIyUT UCTOUHUKOM
sutamuHOB E, K, C, P, B u kapoTuna.

Sntapras kucnora (3taH-1,2-nuKapOOHOBAs KUC-
JI0Ta), OECIBETHBIC KPUCTAILIBI, PACTBOPUMEBIC B CIIHP-
Te, B 2upe W Boae. SHTapHAs KHUCIIOTa SBIIICTCS
PETYIASATOPOM POCTa PACTEHUM, CTPECCOBBIM alanTore-
HOM, YMEPEHHBIM aKTUBAaTOPOM POCTA, YIyUIIUTEIEM
YCBOSIEMOCTH PAaCTCHHUEM TIHTATEILHBIX 3JIEMCHTOB W3
ITOYBEI.

Jlis IpUroToBJICHUST HAHOOWOKOMIIO3UTA CMECh
OcHTOHHWTA, OMOTYMYyCa, SKCTPaKTa XBOU M SHTAPHOMN
KHUCJIOTBl MOJBEPTaid MEXaHOXHMHUYECKOMY BO3IEH-
CTBUIO B KaBUTAIIMOHHOM JHUCIEpraTope ¢ Moiyde-
HUEM IICJIEBOTO MPOIYKTa TEMHO-KOPUIHEBOTO IBETA
reneoOpa3Hol KOHCUCTEHITUH.

HuxpycTaius ceMsH MpOU3BOAWIACH ITyTEM Ha-
HECCHHMsI HAaHOOMOKOMITO3MTAa Ha OTOOpPaHHBIC IS
ombITa ceMeHa. 3aTeM oOpabOTaHHBIE CEeMEHa IIOJ-
CYIIMBAIIUCh MyTEM AaKTHUBHOM BEHTWISLIUK BO3AyXa
B TE€UCHHE CYTOK JO0 OOpa30BaHMs Ha MOBEPXHOCTH
MONYTIPOHUTIAEMON 000JIOUKH, cozieprkaleil coanan-
CHPOBAaHHBIN KOMILJIEKC MaKpO- U MHUKPO3JIEMEHTOB,
a TaKXKe PEryIsITOPOB POCTA, 3aKPEIUICHHBIX CTPYK-
TYPHOH CETKOH.
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Pesyabratel u uX 00Cy:KIeHHe

HccnenoBanus mokasaiy, 4TO MHKpPyCTalus ce-
MSIH BCEX TPEeX BUAOB €M OKa3aua IOJIOKHUTEIBHOE
BIMSIHME Ha UX BCXOXKECTb U SHEPTHIO MPOPACTaHUS
(Tabnuua).

Marepuaiel TaOIUIBl HAIAOHO CBUICTEIBCTBY-
IOT, YTO MaKCUMaJIbHBIN 3 GEKT JOCTHTAeTCs IPH 00-
paboTke ceMsH el OOBIKHOBEHHOM. [Ipu BCxokecTH
CEMsTH KOHTPOJIBHOU mapTuu 86 % BCXOXKECTh HHKPY-
CTUPOBAHHBIX ceMsH aocturaeT 98 %. dpyrumu cio-
BaMHU, TIPU BBIPAIMBAHUN €IMHOTO KOJINYECTBA CESTH-
LIEB PACXOA CEMSIH IIPU UX MHKPYCTALUU COKPAILAeTCs
Ha 12 %, 4To SABNIAETCS HECOMHEHHBIM IOKa3aTeseM
BBICOKOH A()()eKTUBHOCTH MPOBEACHMSI MHKPYCTAIIH.

IIpumeHeHne HAaHOOMOKOMIIO3UTA LISl MHKpPYCTa-
LUK CEMSIH €] BOCTOYHOW O0ecIeumIo yBeJInueHHe
HX BexoxkecTu ¢ 88 110 94 %, 1.e. Ha 6 %, a ceMsIH eI
cubupckoii — ¢ 84 % Ha konTpose 10 90 % B onbITHOM
BapHaHTe, T.€. Takke Ha 6 %. [Ipu 3TOM BCxoXkKeCTh
CeMSH B KOHTPOJIBHBIX BAPHAHTAX Pa3HBIX BUJOB €ITU
BapbupoBanachk oT 84 % y enu cubupckoit no 88 %
y €M BOCTOYHOH. BCX0KECTh KOHTPOJIBHOU IapTHU
CeMsH enu OOBIKHOBEHHOH 3aHWMalia MPOMEXKYTOd-
Hoe 3HayeHue 86 %. Takum oOpa3zoM, pa3nuuus B 1O-
Ka3areJie BCX0)KECTH KOHTPOJIBHBIX MAPTUH CEMSH €U
HCCIIENYEMBIX BUIOB cOCTABILIN 4 Y.

BcxoxecTs MHKPYCTHPOBAaHHBIX CEMSH MAaKCH-
MaJibHas y e 0OBIKHOBEHHOH — 98 %, 3areM cienyer
€JIb BOCTOYHAs, HMEIOIast BCXOXecTh 94 %, u MuHH-
MaJIBHOH BCXOXKECTBIO XapaKTepU3YyeTCs elib CHOHp-
ckast — 90 %. Takum o0pa3om, pa3aHyus BO BCXOXKe-
CTH MHKPYCTUPOBAaHHBIX CEMSH COCTABISIOT § % mpu
MOJIOKUTEIILHOM BJIMSHUM WHKPYCTAllMM CEMSIH BCEX
TpeX BUOB.

IToMrMO BCXOXKECTH CEMSH, Ba)KHOE 3HAUYEHHUE
HUMeeT 3Heprus ux mpopacranus. VccnenoBanus mo-
Ka3ajli, 4TO MepUoJ NMPOpacTaHUs CEMSH €M BCcex
WCCIIEYyEMBIX BHJIOB COCTaBIsAET 8 Henenb. [Ipu aTom
gyepe3 [IBE HEIENU BCXOXKECTb CEMSH B KOHTPOJBHBIX
BapuaHTax Bapbupyetcs oT 40 no 46 %. Mukpycra-
Ul CEeMSH CYIIECTBEHHO COKpAIaeT CPOK WX IPO-
pactanus (pUCYHOK).

Marepuansl pucyHKa CBUAETENbCTBYIOT, YTO 00pa-
060TKa ceMsSH HaHOOMOKOMIIO3UTAMH COKpAIIaeT CPOK
MpopacTaHusl CEMsSH €M OOBIKHOBEHHOH W €M BOC-
TOYHOU 10 6 Helelb, a eI CUOUPCKOM — 710 5 Heleb.
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Bcexoxects ceMsiH poxa einb (Picea A. Dietr.) npu 06paboTke (WHKpYCTAIH)
X HAHOOHMOKOMITO3UTaMHU, IIT./%
Germination of seeds of the genus Spruce (Picea A. Dietr.) during processing (incrustation)
with nanobiocomposites, pcs./%
Iepron ¢ MOMeHTa moceBa, Helelb/% BeicesiHo cemsiH,
Bapuant Period from the moment of sowing, weeks/% wr./%
Option Seeds sown,
2 3 4 5 6 7 8 pes./%
Enb o6vikHOBeHHas (Picea abies (L.) Karst.)
Onsir 37 12 46 48 49 49 49 50
Experience 74 84 92 96 98 98 98 100
Korports 20 26 29 30 35 37 13 50
Reference value 40 52 58 60 70 74 86 100
Enw Boctounas (Picea orientalis (L.) Peterm.)
Onbir 33 a1 43 46 47 47 47 50
Experience 66 82 86 92 94 94 94 100
Korrpor 23 25 32 35 38 42 44 50
Reference value 46 50 64 70 76 84 88 100
Eunb cubupckas (Picea obovate Ledeb.
Onsir 35 38 43 45 45 45 45 50
Experience 70 76 86 90 90 90 90 100
Kortports 21 24 29 33 37 40 1 50
Reference value 42 48 58 66 74 80 84 100

KonnuecTBo npopocmux ceMsH /
Number of germinated seeds

50
4
4
3
3
2
2
15
1

S L O W O W

S b O

The results of the influence of nanobiocomposites on the germination of spruce seeds

m Enp obosikHOBeHHAs (Picea abies (L.) Karst.)
m Enp oOsikHOBeHHAs (Picea abies (L.) Karst.) konTpons (reference value)
= Enw Bocrounas (Picea orientalis (L.) Peterm.)

Enb Boctounas (Picea orientalis (L.) Peterm.) koutpous (reference value)
B Enb cubupckas (Picea obovate Ledeb.)
m Enb cubupckas (Picea obovate Ledeb.) kouTpoins (reference value)

PCSyIII)TaTI)I BIIMSIHHMSI HAHOOMOKOMIIO3UTOB Ha BCXOXKECTh CEMSH €IH

1 2 3 4 5 6 7 8
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VYKka3zaHHOE UMEET OUYEHb OOJIBIIIOE 3HAYEHHE, OCOOEH-
HO TP BBIPAIIMBAHUY HECKOJIIBKUX POTAIUN CESHIEB
¢ 3KC, a Taxxe Npu BBIPAILIKMBAHUU IOCATOYHOTO
MarepHualia B PETHOHAX C KOPOTKHM BETeTallMOHHBIM

NepuoaoMm.

BoiBoaBI
1. MakpycTanust ceMsiH e OOBIKHOBEHHOM, eITH
BOCTOYHOI 1 €111 CHOMPCKOI OKa3bIBAET MOJIOKUTEIb-
HOE BIIMSIHHE HA BCXOKECTh CEMSTH M SHEPTHIO UX MPO-
pacTaHusl.
2. JIns MHKpyCTalMM MOXXHO PEKOMEHIOBAaTh Ha-

OEHTOHHTA, SKCTPAKTa XBOU €Il CUOMPCKOW M SHTap-
HOM KHCJIOTHI.

3. IlpocToTa MpUrOTOBIEHUSI HAHOOMOKOMITO3UTA
Y €r0 MPUMEHEHUs IT03BOJIAET HAJesAThCS Ha €ro IIH-
POKO€ HCITOITb30BaHHE.

4. NHKpyCcTamusi TO3BOJNISET COKPATUTh PacXonl
ceMsH Ha 6—12 %, a Takxe Mepuol BbIPAILIMBAHUSI
MOCaI0YHOTO MaTeprala TOIBKO 3a CUET COKpaIleHUs
Mepro/Ia MPOpaCTaHMsI CEMSH Ha 2—3 HeJeIH.

5. YuauteiBass BbICOKH 3()(eKT oT mpuMeHeHHS
WHKPYCTAIlMM CEMSH, WCCIIEIOBaHUS B JIAHHOM Ha-
MIpaBIIEHUH CIIeTyeT MPOIOIKATh.

HO6I/IOKOMH031/IT, CO3,Z[aBaCMLIfI Ha OCHOBC 6I/IOFYMyCB.,
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