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KAYECTBO CEMSAH U MNblJibLibl 7 BUAOB COCHbI
B YCNOBUAX UHTPOAYKLUUUN B MPUMOPCKOM KPAE
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Annoranus. llenpio wmccmenoBaHUil SBUIOCH H3yYeHHE OCOOEHHOCTEM T'eHEepATUBHOIO pPA3BUTHS
MHTPOIYIIMPOBAHHBIX BHJIOB COCHBI HA Marepuasie JeHapapus ['opHoraeskHoM craimu. [lpuBemeHs
Pe3yJIbTaThl HM3ydeHUsT MOPQOJIOTMA M KAYeCTBA IIBLIBIBI M CEMSH 7 BHIOB COCHBI B YCJIOBHSX
uHTponykimy Ilpmvopckoro wpas. Ilokasarenmm HM3HECIIOCOOHOCTH MBLIBITEI M CEMSH SBJISIOTCS
BAYKHEHIIIMMI XapaAKTEePUCTUKAMN PA3BUTHA MYKCKHX T'€HEPATUBHBIX CTPYKTYP. JTO B CBOK OYEpelb
OIIpeIesIsieT CTeIleHb amalTALN BUOA K BHEIIHWM YCJIOBHAM IpH HETpomykimm. Mopdomerprdeckme
TIOKA3aTeJH MBLIBIEL (VIMHY, BBICOTY TeJIA M BO3IYIIHLIX MEIIKOB) OIpeme sk Ha MUKPOIpenapaTax,
TTOJICYUTHIBAJIA KOJIMYECTBO AHOMAJILHBIX MBLIBIIEBIX 3epeH. sKr3Hecroco0HOCTh MBLIBITBI OIIPeIeIsIIN
yTeM ee IIpopammBaHusa B 15%-HoM pacTBope caxapos3bl B TepMocrare Ipu Temieparype 25 °C
METOIOM «BHCSAYEH KA. B yCIIOBHAX MHTPOIYKIIMK OOHAPY KeHA IIpsAMAas B3aUMOCBSI3b KOJITYECTBA
MIPOPOCIIINX IIBLIBIIEBLIX 3€PeH M HMHTEHCHBHOCTH POCTA IBLIBIIEBHIX TPYOOK. BexosecTh u oHEpPrmmo
mpopacrauus cemstH ompesestsm o ['OCT 13056.6-75. IIpoparmBatme ocytecTsiisim B yatkax [lerpu
Ha QUILTPOBAIBHON Oymare B TepMocCTaTe IIpH ITOCTOSTHHOM Temiiepatype +24°C. Cpemu ucciteqyeMbix
BumoB cocHbl P. banksiana, P. hamata m ocobemto P. sylvestris obiamaroT mocTaTovHO OOJIBIIFIM
TIOTEHITUAJIOM K OJIATONPUATHOMY 3aBEPINEHUI0 dMOPMOHAJIBHON CTAIMH B T'€HEPATHBHOM IIPOITECCE.
VY oTHX sKe BHIOB OTMEUEHbI HAMJIYYIIHe ITOKa3aTe M BCXOMKECTH ¥ 9HEPIHH IIpopacTans ceMsaH. CTerneHb
SKM3HECIIOCOOHOCTH ITBLIBIIEI OKA3BIBAET IIPSMOE BJIMAHIE Ha (POPMUPOBAHIE TIOJTHO3EPHICTHIX CEMSIH.
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QUALITY OF SEEDS AND POLLEN OF SEVEN SPECIES OF PINE
UNDER THE CONDITIONS OF INTRODUCTION IN PRIMORSKY KRAI

E.N. Repin
Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far Eastern Branch of the Russian Academy of Sciences,
Vladivostok 690022, Russia

Abstract. The purpose of the study is to study the features of generative development of introduced pine
species based on the material of the arboretum of the Mountain Taiga Station. The results of studying
the morphology and quality of pollen and seeds of pine species under the conditions of the introduction
of Primorsky Krai are presented. Pollen and seed viability indicators are the most important characteristics
of the development of male generative structures. This, in turn, determines the degree of adaptation
of the species to external conditions during introduction. Morphometric indicators of pollen (length
and height of the body and air sacs) were determined on micro preparations, and the number of abnormal
pollen grains was counted. Pollen viability was determined by germinating it in a 15% sucrose solution
in a thermostat at a temperature of 25 °C using the “hanging drop” method. Under the conditions
of introduction, a direct correlation was found between the number of germinated pollen grains
and the intensity of growth of pollen tubes. Germination and seed germination energy were determined
according to GOST 13056.6-75. Germination was carried out in Petri dishes on filter paper in a thermostat
at a constant temperature of +24°C. A direct relationship was found between the number of germinated
pollen grains and the rate of growth of pollen tubes. Among the studied pine species, P. banksiana, P.
hamata, and especially P. sylvestris, have a sufficiently large potential for a favorable completion
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of the embryonic stage in the generative process. The same species have the best indicators of germination
and seed germination energy. The degree of viability of pollen has a direct impact on the formation

of full-grained seeds.
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Beenenue. B mporiecce MHTPOIYKITHE JIpe-
BECHBIX PACTEHMI HOBbIE IIPHUPOIHO-KIIMMATHIECKIE
YCJIOBHIST MOTYT CITPOBOITPOBATE Y HUX IKOJIOTHYUE-
CKHU CTpecc, aHOMAJIUU POCTa U PA3BUTHSA, a4 TaK-
sKe IIPUBECTH K CHUKEHMIO POIyKTHBHOCTH [1-3].
B psnme wccnmenoBanHmii oTMevaeTcsi peBBIIIEHIE
3HAYMMOCTH KJIMMATHYECKHUX M TeorparyIecKux
(bakTOpOB BO3MIEVCTBUA HA TE€HEPATUBHYIO cdepy
XBOMHBIX IIepel] TeXHOreHHBIME [4-5]. O1o obcro-
SITEJIbCTBO BAYKHO YYUTHIBATH TIPH BBIOOPE KOH-
KPETHBIX MECT KyJIbTUBHPOBAHWS HWHTPOLYIIAPY-
eMbIX BHIOB B IIpelesiaX PerroHa HHTPOMYKIIH.
OcobeHHasT YyBCTBUTEILHOCTH K HOBBIM YCJIOBHSIM
XapaKTepHa VIS I0BEeHIJIHHOM CTAUN OHTOreHe3a
¥ HAYAJIa PEIIpOIyKTUBHOM (ha3bl, KOT/Ia IIPOITECCHI
CITOPO- ¥ TAMETOreHe3a BXOIAT B COOTBETCTBHE C HO-
BBIM TEMIIEPATYPHBIM M CBETOBBIM pesxuMoM [6]. W3-
yUYeHIe FfeHepaTUBHOM cpephl PACTEHUI B YCJIOBUAIX
HMHTPOMYKIIAN 0COOEHHO AKTYAJIHHO [IJI BBIABJICHIS
X PEIPOIYKTUBHOM crocobHocTr. Otpeneserme
KAYecTBA IIBLIBIILI M CEMSAH PACTEHIMI, BCTYIIMBIIIX
B (pa3y CeMEeHOIIIeHH s TI03BOJISIET CYIUTh 00 X pe-
IIPOIYKTUBHOM CIIOCOOHOCTH U CTEIIEHH aIallTallii
K YCJIOBHSIM MHTPO/LYKITAH.

PaGora mocBsiiieHa CpaBHHATEIHLHOMY W3Y-
YEHHII0 MOP(POJIOTMY ¥ KA4YeCTBA IIbLIBIIEI M CEeMSIH
BUJIOB posia Pinus mpu MHTPOAYKIMKA B YCJIOBHSX
10:kHOM yacTu [Ipumopckoro kpast.

Ilesn uccnemoBaumii: M3ydyeHrie 0COOSHHO-
CTeil TeHepPaTHBHOIO PA3BUTUS HHTPOLYIIUPOBAH-
HBIX BHJIOB COCHBI HA MaTepuaJie JeHmapapus ['op-
HOTAEKHOM CTAHITHIL.

Marepuassl u METO/IbI HCCIIEI0BaHMI. Vc-
CJIeNIOBAHUS TIPOBOIMJINCE B JeHapapun ['opHoTa-
€IKHOM CTAHITIH, PACIIOJIOKEHHOM B 25 KM OT T. Yc-
cyputicka. OObeKTaAMM HCCIIEIOBAHMIA TIOCITYKILIH
6 MHTPOLYIIMPOBAHHBIX BHJIOB COCHBL KPIOUKOBA-
tass (Pinus hamata D. Sosn.), oobikHOBeHHAs (P.
sylvestris L.), ropuas (P. montana Mill. (P. mugo
Turra), Betimyrosa (P. strobus L.), ckpydyernas (P.
contorta var. Murrayana Balf.), 6auxca (P. banksi-
ana Lamb.). B xauecTBe KOHTPOJIS BBICTYIIAJ BHIT
MeCTHO# oJTopBI — cocHa TycTorserroBas (P. densi-
flora Siebold et Zucc.).

Jlnsa kasmoro BUOA COCHBI COOMPAJIM IIBLIb-
1y B pasHble KaJeHIapHble CPOKUA B 3aBUCHMOCTH
OT JaThl HAYAJa W OKOHUaHWs IBereHus. COop

IIPOBOJVJIA B II€PBbIe THU BBIIEJICHUS IBLIBIIEI
B CYXYIO IIOTOMY, MECTO B3SITHA 00PA3IIOB — CPEIHSIS
4acTh KPOHBI C I03KHOI CTOPOHBL.

Ha wmumxpompemnaparax ObLIM OHpenesIeHb
MopdpOMeTpUUECKIe IIOKA3aTeNM IBLIBIEL JJIH-
Ha ¥ BBICOTA TeJIA M BO3MYIIHBIX MENTKOB. Taxske
ObLT MPOM3BEIEH IIOCUYET AHOMAJIHHBIX IIBLIBLIIE-
BBIX 3€PEH.

Ncmosmbayemoe 0bopymoBarie — MUKPOCKOIT
Bromen-6 u oxyssip-ramepa M510 ¢ mporpaMMHBIM
obeceueruem ScopePhoto u ToupView.

YesoBust y1st ommpesesieHus sKU3HeCIIOCO0HO-
CTH IIBLIBLIIRL IIpopaluBaHie B 15%-H0oM pacTBope
caxapo3el B Tepmocrare mpu Temrmepatype 25°C
TI0 METOJy «BHCSUYEN KRaIII» BO BJIAYKHOU Kamepe
B Tpex IOBTOPHOCTSX. B KadecTBe BJIAMKHON Kame-
PBI IPUMEHSLIN IIPEIMETHOE CTEKJIO C YIVIYOJIeHIeM
TIOCEPEJTHHE.

[IeutBIly BRICeBamm B JeHb cOopa. Obree
KOJIMYECTBO IIPOPOCIINX MBLIBLEBBIX 3€pPeH, chop-
MMPOBABIINX HOPMAJILHO PABUTYIO IIBLILIIEBYIO
TPYOKY M MMEIOIINX OTKJIOHEHWS B €€ Pa3BUTHH,
IIOJCYNTHIBAIN Yepe3 5 muen. sKusuecriocoOHBMI
CUNTAJIHM TIBLIBIIEBLIE 3epHA, 00Pa30BaBIIIE TPYO-
KU, JIJIMHA KOTOPHIX ObLIA 00JIbIIIe JUAMETPA CAMIX
3epeH [7-9]. B kasxmom BapuaHTe OIbITA U3MEPSLII
muaMetp u nuHy 100 HopMaIbHO PA3BUTHIX HLTH-
LIEBBIX TPYOOK [3, 9].

BexoskecTs ¥ 9HEPIUIO ITPOPACTAHKS CEMSIH
ompenesss o 'OCT 13056.6-97 [10]. Ilpu aTom
CpeIu HEeIIPOPOCIINX CeMSH BBIIEJISJIA KATerOPUH
IIyCThIe, 3ATHUBIIINE 1 30POBBIE HEIIPOPOCIIITE, KO-
JIMYECTBEHHO BEIPAYKEHHBIE, B IIPOLIEHTAX OT ODIIIEro
YMCIIA CeMSTH, B3ATBIX JIJTS AHAJIM3A.

Cratucriyeckyo  00pabOTKy —pPe3yJIbTaToOB
IIPOM3BOIMIN CTAHIAPTHBEIM MeTomom [11].

PesynwsraTter u ux oocy:xkaeune. Ilo man-
HBIM MeTeOrPYIIIbl | 0pHOTAEKHOM CTAHIINI, ITOr0I-
HBIE YCJIOBHS B TOJT ITPOBE/IEHIST aHAIN3A ObLITH OJIH3-
KHMH K CpPeJHeMHOIOJIETHIM 3HAYeHUsIM (TaoJL. 1).

Camble mTo3gHIE CPOKH Hauasia (asbl IbLIe-
must —y P. mugo u P. strobus. Y aTux e BAIOB ca-
MBIF KOPOTKHUM ITePHO/] pasJieTa IIbLIbITHL.

Y ocrasbHBIX BHIOB CPOKM IIPOXOMKIEHIIS
JAHHOK (peHO(A3HI ABJISIOTCA OJIM3KIMI, 8 CAMBIN
TIPOTSPKEHHBIN TIepHoy] TIbLIeHus otMeueH v P. ha-
mata u P. contorta.
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BuaueHuss MOP(POMETPUUECKUX XapaKTepH-
CTHK IIBLIBLEI 00BEKTOB HCCIICIOBAHIIA IIPHUBEIEHbI
B TabsmIIEe 2.

Paawmeps! mobileBbix 3eped P. namata u P.
sylvestris OJIM3KK MeKIy CODOM, KaK M KOJITYECTB,
%, aHOMAJTbHBIX 3epeH. Buarmo, 3rech ckassiBaeTcst
(prtoreHeTIUECKOE POICTBO OTHX BHUIOB. IIbLIbIe-
Bble 3epHA P. Strobus 0/m3Ku 110 pasMepy MeCTHO-
my Buy P. Densiflora v mvetor HauOOJIBIITYI0 BEJTH-
YMHY CPeIy U3ydaeMOM TPYIIIbl BUI0B. AHOMAJIAN
IIBLUIBIIEBBIX 3€PEH He MOpas3IesIsii Ha KATerOpHH,
¥ B TAOJIHIIE YKA3AHBI UX CyMMApPHbIE KOJIMYECTBA.
Hawubombiee kojmuecTBo 0OHAPYKEHHBIX HAMU
AHOMAJIHI — IIOIKOBOOOpasHas dpopMa Tesia, HaJIu-
Ype OJTHOTO BOJIYIITHOIO MEIKA, a TAK/Ke MeJIKUe
WIY TUTIEPTPOUPOBAHHO KPYITHEIE 10 CPABHEHUIO
C HOPMAJILHBIMHU II0 pasMepy 3epHamu. AHOMAJIb-
HBIX MBLIBIEBBIX 3€PeH B 00pas3IiaX MeHbIIe BCETO
y P. densifloran P. banksiana, HanboJIbIIee UX KO-
JmgectBo — Y P. contorta u P. mugo.

OTHOCHUTEILHO OIIEHKH KAYeCTBA IIHLIBLIBI
y MHTPOIYIIMPOBAHHBIX PACTEHU BOSHHUKHOBEHIE
AHOMAJIBHBIX ITBLIBIIEBBIX 3€PEH SBJISETCA OIHOM
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M3 TJIABHBIX IIpo0OJieM. IIbLiblieBrie 3epHa OueHb
BOCIIPMMIMUYMBEL K CMEHE YCIOBHUI CPeIbl O0MTAHMS,
YTO HEIIPEMEHHO BOSHUKAET IIPH MHTPOIYKIIIH, KOT-
Jla y MHTPOYIMPYEMbIX BAIOB HAOJIOMAIOTCS Pas-
JIMYHbIE HAPYIIEHWS B TeHepaTuBHOI cdepe [12].
¥ Bcex BUIOB COCHBI 011 aHOMAJIBHBIX IIBLIBLIIEBEIX
3epeH HeBesmKka 1 He npesbinaer 10% or obriero
KOJIMJIECTBA.

[Ipy MHTPOAYKIMN pPACTEHMS HCIIHITHIBAIOT
OIIPEJIeIEHHYO JIOJTIO CTPecca BBUITY HECOOTBETCTBHUS
YCJIOBHIA CPEJIbI CBOUM Te€HOTUITMYECKAM PEeaAKIIAIM
HAa BHelHue Boazericrus. [Ipu oaTom cHmskaercs
KAYECTBO IIBLIBITHI, HAOJIFONAIOTCS MHOTOUMCIICH-
HBIE AHOMAJIHH IIbLIBIIEBBIX TPYOOK. JTO IIPHBOIUAT
K CHIKEHHIO YPOBHS CeMEHOIIIeHM 1 (pOPMIPOBa-
HMIO0 MEJIKMX HemopasBurThix ceMmsH [13]. Kommrue-
CTBO IIPOPOCIIINX MBLIBIEBEIX 3€PEH V BCEX BUIIOB
HaAXOIWUTCSA Ha JOBOJILHO BHICOKOM YPOBHE (TA0JI. 3).
[Ipw srom P. sylvestris 1o aToMy ITOKA3ATEJIIO HEHA-
MHOro orymuaercs or mectHoir P. densiflora. He-
HAMHOI'O MeHbIIle 3Ty 3HaueHus y P. banksiana,
a4 HAWMEHBINM KOJIMIECTBOM IIPOPOCIINX 3€PeH
xapakrepuayiores P. contorta u P. mugo.

Tabnuya 1. Cpoxu nblJIEHUI W MOTOSHBIE YCIOBHUA Iepuoaa nbuieHusa 2017 r.

Table 1. Terms of dusting and weather conditions of the period of dusting in 2017

CpennenexanHas/ MUHAMAJILHAS

B C > Baaskuocrs | Ocagxu, mm
17014 POKHU MbLICHUS TeMIeparypa Bo3ayxa, °C BOSYXa, % | Precinitati
Species Dusting period Average decade /minimal Air humid ’t % ectpuation,
air temperature, °C whumiaity, 7o mm
Pinus sylvestris var. hamata | 21.05-30.05 11,3/6,6 61,4 454
P. sylvestris 22.05-29.05 11,3/6,6 61,4 45,4
P. mugo 2.06-6.06 14,3/11,0 77,1 98,3
P. strobus 12.06-18.06 14,0/10,5 76,8 39,9
P. contorta 22.05-1.06 11,3/6,6 61,4 45,4
P. banksiana 19.05-27.05 11,3/6,6 61,4 45,4
P. densiflora 23.05-31.05 11,3/6,6 61,4 45,4

Tabnuuya 2. MopdomMerpuueckrie MoKa3aTe/id NbLIbIEBLIX 3€PE€H BUI0B COCHBI

Table 2. Morphometric parameters of pollen grains of pine species

Ilapamerps: / Bunsr
Parameters / Species

P. sylvestris
var. hamata

P. sylvestris

P. mugo

P. strobus

P. contorta

P. banksiana

P. densiflora

Jmmuaa Tesna, MEM
Body length, um

37,5+ 0,52

36,5+0,58

36,3 0,84

43,4+0,35

35,6+0,43

36,7+0,54

42,4+0,31

Bricora Tena, MEM
Body height, um

34,6 £0,34

35,2 £,33

34,4+0,29

35,9+0,31

34,1+0,38

35,5 +0,37

35,8+ 0,36

JlnuHa BO3QyUIHoro
MelIKa, MKM

Air sack length, um

18,1+0,33

18,5+0,28

18,56 +0,24

19,2 £0,22

17,7+0,25

18,3 +£0,25

18,2+ 0,29

Bricora Bo3aymnoOro
MeIIKa, MKM

Air sack height, um

27,7+0,29

29,6 +0,34

28,4+0,32

25,7+0,28

23,6+0,36

26,6 0,36

24,5+0,23

Jlona aHoMaIbHBIX
NBUIBIEBBIX 3€PEeH, %
Share of abnormal pollen
grains, %

6,5+ 0,28

6,3+ 0,29

8,5+0,41

7,1+0,38

9,2+0,33

5,3+ 0,37

5,1+ 0,36
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JIuist Bcex BHIIOB COCHBI B OCHOBHOM XApaK-
TEPHBI HOPMAJIHHO IIPOPOCIINE IIbLIBIEBEIE 3epHA
C OIHOI HepasBeTBJIeHHOM TpyoKoit. ¥ P. densiflo-
ra, P. sylvestris, P. banksiana u P. hamata Haua-
JIO TIpOpacTaHus 3aPUKCUPOBAHO Ha BTOPOM JIEHD,
V OCTAJIbHBIX BUI0B — HA TpeTuil. BoaMoskHO, ¢ aTiM
CBSI3AHO PA3JIMYKe B KOJIMYECTBE IIPOPOCIIIUX IIHLITh-
LIEBBIX 3epeH (II0KA3aTe b SKI3HECIIOCOOHOCTH IIbLITh-
IIBI) MDY BUOAMM 3a mepriox 5 mueit. Ha mrecroit
JIeHb TIOICYEeT IPEKPATHJIN I1I0 IIPHUINHE AKTHBHOIO
PasBUTHA ILIECHEBEIX T'PUOKOB BO BCEX BApPHAH-
Tax OIBITA.

Jlmea mBUTBIEBOM TPYOKM, (puECHpyemast
y PA3HBIX BUJIOB 34 OJMHAKOBBIA IIPOMEKYTOK Bpe-
MEHH, MOJKET CBHIETEILCTBOBATE 00 OHEPIHH IIPO-
pacTaHud IBUILIEL Hawbomblmas AIMHA IIHLIH-
IIeBbIX TPYOOK dYepe3 5 [HEN I0cje ITOCTAHOBKH
ombrTa 3adurcuposana y P. sylvestris u P. banksi-
ana, HaMeHBIINHA HoKasaTesb — y P. contorta u P.
mugo. OcrabHbIe BUBI UMEIOT CPEIHIE SHAYCHMS.
W3 maHHBIX TAOMIIEL 3 CIIEIYET, UTO IJIS BUOOB CO-
CHBI ¢ HAUOOJIBIIIMM KOJIMIECTBOM IIPOPOCIIIHX ITHLIb-
IIEBBIX 3ePEH XapaKTePHO U OoJIbIIee 3HAUYEHHE JIJTH-
HBI IBUILIEBON TPyOKM. OTHOCHTEIBHO PasMepoB
IIBLIBIIEBOIO 3€PHA TAKAS 3aKOHOMEPHOCTD He IIPO-
CJIEYKIBAETCS.

NPUPOAOOBYCTPOMCTBO 2’ 2024

IToceBHBIE KayecTBA — 9TO COBOKYITHOCTH
CBOMCTB CEMSH, XapaKTEpU3YIOININX CTEeIleHb WX
IIPUTOQHOCTA JJISI IToceBa (B TOM YMCJIE JHEPTHs
IPOPACTaHMSA U BCXOYKECThb, OTCYTCTBUE MJIU HAaJIU-
e IPU3HAKOB 00JIe3HEH).

Hawmyurieit  ;1a00paTopHOI  BCXOKECTHIO
XapaKTePU3YIOTCS CeMeHa COCeH TYCTOITBETKOBOM,
OOBIKHOBEHHOH, baHKca, KpIOUKOBATON M BEHMYTO-
BOI (TA0IL. 4).

I'pyHTOBasT BCXO:KECTH CEMSTH, KAK W OKH-
JIaJI0Ch, HIKE JTA00PATOPHOM M B TIPOIIEHTHOM CO-
OTHOITIEHNH IIOBTOPSIeT ee Ilokasaresn. Huskme
3HAYEHUS ITUX JBYX IIApPaMeTPOB V COCEH TOPHOM
¥ CKPYYEHHOM COOTHOCSTCS C OTHOCHTEJILHO OoJiee
HU3KOU JKHU3HECITOCOOHOCTHIO TBLIBITHI ITUX BHUJIOB.
UccmenopatmaMu  sKU3HECTIOCOOHOCTH  TTHLITBITHI
V Pa3HBbIX JIepeBbeB COCHBI He yYCTAHOBJIEHA CBS3b
MESKIY KaueCTBOM IThbLILITHI ¥ MHTEHCUBHOCTHIO Ce-
MeHoIeHus (yposxaiiHocrbo) mepesa [14]. Ommaxo
Ha (POPMHUPOBAHIIE IIOJIHO3EPHICTHIX CEMSIH CTEIICHb
SKM3HECTIOCOOHOCTH TIBLIBITEI OKA3BIBAET IIPSIMOE
BJIUSTHUE.

OHeprus MPOpaCTAHIS TAKKe SIBJISETCS BAK-
HBIM IIOKa3aTeseM KauecTBa IIOCEBHOTO MaTepralia.
CeMeHa ¢ HU3KOH oHEpPruel IPopaCTAHIs XysKe I1e-
PeHoCAT HeOJIATOIMPHUATHLIE YCIOBUS CPEIbI, Jallle

Tabruuya 3. IKN3HECIOCOOHOCTD IIBLIBLIILI BULOB COCHBI

Table 3. Pollen viability of pine species

Bux Koun-Bo nmpopocumx Juua neuibesoii Tpyoxu / Length of pollen tube
Species l'IbIJIbI.Ie.BbIX 3epeH, % . X £8,, MEM oV %
Number of germinated pollen grains, % X +SX, um ’
P. sylvestris var. hamata 75,2 65,1+ 2,24 35,4
P. sylvestris 85,4 76,1+ 1,55 28,9
P. mugo 65,8 63,7+1,40 24,6
P. strobus 71,9 68,5+ 1,55 32,4
P. contorta 63,6 62,7+2,41 33,7
P. banksiana 79,6 73,4+£273 38,1
P. densiflora 84,3 78,1+ 3,16 27,5
Ilpumeuanue. X +S, — cperHee 3HaueHne u ero onmoka; CV — koadduimeHT Baprammm
Note. X +SX is the average value and its error; CV is the coefficient of variation
Tabnuuya 4. KauectBeHHAs XapaKTEePUCTHUKA CEMAH COCEH
Table 4. Qualitative characteristics of pine seeds
Oueprus JlaGopaTopuasa Henpopocmme cemena, % I'pynToBas
Pacrenus npopacranua%| BCXOKECTb, % Ungerminated seeds, % BCXOJKECTb, %
Plants Germination Laboratory ITIycreie |3aruuBmiue | 3mopoBbie Ground
energy, % germination, % Empty Rotten Healthy germination, %
P. mugo 11 21 70 3 6 8
P. densiflora 63 75 20 3 2 46
P. sylvestris 62 66 31 2 1 35
P. strobus 51 62 33 1 4 44
P. sylvestris var. hamata 55 64 28 5 3 36
P. contorta 24 42 51 5 2 18
P. banksiana 63 67 26 4 3 29
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TIO/TBEPSKEHBI 3a00JIEBAHUSAM, B YCJIOBUSX ITHTOM-
HUKA OHM MeHee KOHKYPEHTOCIIOCOOHBI 110 OTHOIIIE-
HUIO K CEMEHAM COPHBIX PACTEHU 1 BO30Y/TATEIISIM
oomesueit. Cemena, 00J1a1at0IIMIe HI3KOM SHEPIHei
IIPOPACTAHWUS, B UTOre UMEIOT HU3KYIO BCXOMKECTh.

Cpemu HeIrpopoCIUX CeMsH IIOaBJIAIOIIee
OOJIBIITMHCTBO OTHOCUTCS K ITycThiM. CeMsaH 310po-
BBIX, HO He IIPOPOCIIKX 10 HEBBICHEHHBIM ITPHYH-
HaM, — y BCeX BHJIOB MUHUMAJIHFHOE KOJIMYIECTRO.
C mpusHakaMy 3arHUBAHUS — COBCEM He0OJIBIIIoe
KOJIMTIECTBO CEMSTH, YTO KOCBEHHO MOKET CBU/IETETh-
CTBOBAThH O OJIATOITPUATHOM (PUTOIATOT€HHOM 00CTa-
HOBKE B MECT€ PACITOJIOMKEHIIST JIEH TPAPHSL.

BriBonnr
1. PasmepsI IbLIBIIEBOr0 3epHA SIBJISTIOTCS BU-
JIOBOM XapaKTePHCTUKOMI 1 He MOI'YT ObITh OTHECEHBI

PRIRODOOBUSTROJSTVO 2’ 2024

K KPHUTEPHAM OIIEHKH KadyeCcTBA TeHepaTHBHOIO
IIporrecca.

2. 1Ku3Hecioco0HOCTh TTBLTBITHI IMEeT IIpsi-
MYI0 B3aHMMOCBSI3b C MHTEHCHBHOCTBHIO POCTA IIHLIh-
LIEBBIX TPYOOK. Y BHIOB, (DOPMUPYIOIIMX IIHLILILY
C BBICOKOM sKH3HECITOCOOHOCTHIO, SHEPIHS IIPOPAaCTa-
HPS ¥ JIJTMHA TTBLUIBIEBBIX TPYOOK BBIIITE.

3. 3HAUeHMS BCXOMKECTH 1 JHEPIHUH IIPOpacTa-
HIISI CEMSIH COOTHOCSITCS C ITOKA3aTEJISIMU SKI3HECIIO-
COOHOCTH IIBLIBITEI MCCIIENYEMBIX BHIOB.

4. P. banksiana, P. sylvestris var. hamata, P.
strobus m ocoberno P. sylvestris MO:HO IpU3HATE
00JIaJAIOIIMHA JOCTATOYHO OOJIBIITIM IIOTEHIUAIOM
I10 OTHOIIIEHIIO K OJIATOIIPHSATHOMY PA3BUTIIO dMOPIH-
OHAJIHLHOM CTA[VH B FeHEPATUBHOM IIPOLIECCe, 1 KaK
CJIEIICTBHE — K (DOPMIPOBAHIIIO ITOJIHOIIEHHEIX CeMSIH
IIPY MHTPOAYKIMH B yesioBusax IIpuvopcekoro kpas.

Pa6oma eévinoninena 6 pamkax 2ocyoapcmeernozo 3adarus Munucmepcmea HayKu u 6bicuLe2o
oopaszosarnus Poccutickoii Dedepauuu (mema Ne 124012200183-8).
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