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M3ydeHne MHTPOAYIINPOBAHHBIX BHIOB Abies mpoBommian B boranmueckoM camy Ilerpo3aBomckoro rocymap-
CTBEHHOTO YHUBEpCUTETA (CpelHsis MOA30HA TairH) ¢ Masi o CEHTS0pb. BrIsICHWIOCH, UTO POCT 1OOET0B BUIOB
pona Abies B rojibl ¢ Ipy>KHOH BECHOW HAYMHACTCS OHOBPEMEHHO. B To/IbI ¢ 3aTsXKHOM BECHOW pa3iIMyust MEXKIY
BU/IaMH B CPOKax Hadasa 3Toi ¢eHodaspl MoryT pocturars | Hemenu. Paznuuus B cpokax MpekparieHus pocTa
noOeroB He mpeBblIaloT 1 Henmenu. Panee Bcero KynbMHHAUUS MpUPOCTa NPOUCXOIMT Y A. holophylla, a nos-
xKe Bcero — y A. balsamea. Cpoku Havyamna, KyTbMUHALMK W OKOHYAHHUS pocTa MOOETOB 0[] BIMSHHEM 3KOJIO-
THYECKHUX (PaKTOPOB BapLUPYIOT IO TomaM B mpeaenax 1-2 Hemenb. Hanbonee mmuHHBIE TOOSTH (OPMHUPYIOTCS
y A. holophylla n A. concolor. Hadano u KynbMHHAIKS IPUPOCTA y HUX B HAMOOJMBIIEH Mepe 3aBUCHUT OT TeMIIe-
paTypHOTo pexkuMa Bo3iayxa. BIaKHOCTh BO3/IyXa M KOJIMYECTBO aTMOC(EPHBIX 0CAIKOB TIOCTOSHHO MPEBBIIIAIOT
OIITUMAJIBHYIO BEJIMUUHY IS 9TOTO nponecca. Hauano pocra xBou u3ydaeMbIx BUioB Abies oTMedaeTcsi B KOHLE
Masi — HauaJie MioHs. Paznmnams npu 3ToM He npeBblaioT 2—4 cyT. PaHplne Bcero KyJabMUHALMS IPUPOCTA XBOU
otMmeuaercs y A. holophylla v A. concolor. Cpoku Havana, KyJIbMHHAIIMYA B OKOHYAHUS POCTA XBOU TIOJT BIUSTHUEM
AKOJIOTHUYECKUX (DAKTOPOB M3 Tofla B TOI MOT'YT BapbHPOBATH B Ipezeiax 2—18 cyT. Hanbompmmm cXocTBOM B TH-
HaMuKe pocta XBou omnyatorcst 4. holophylla w A. concolor. Haqano pocta XBou 3aBUCHT OT TEMIIEPATypHOTO
peKMMa BO3yXa, a AMHAMHUKA POCTa, KPOME TOTO, — OT BIIAYKHOCTH BO3/IyXa U aTMOC(EpHBIX 0CaIKOB. XapakTep
U CTENEHb BIMAHUS SKOJIOIHIeCKuX (PaKTOPOB HAa POCT XBOM BEChMAa HE3HAUUTEJILHO MEHSETCS 110 rofiaM, HO 3a-
METHO Pa3InvaeTcs y u3ydaeMbIx BuaoB poaa Abies. Hanbonee nepcrieKTHBHBIMU AJIsl 03€JICHEHUS HACETICHHBIX
MYHKTOB (C HU3KOM CTETIEHBIO 3arpsi3HEHUS TOJUTIOTaHTaMK) CIIeAyeT NpU3Hath A. sibirica u A. balsamea.
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The study of introduced species 4bies conducted in the Botanical garden of Petrozavodsk state University
(middle taiga subzone) from may to September. It was found that the growth of shoots of species of the genus
Abies in the years with a friendly spring begins at the same time. In years with prolonged spring differences
between species in the timing of the start of this phenological phase can last up to 1 week. Differences in the
timing of cessation of shoot growth does not exceed 1 week. Just before the culmination of the growth occurs
in A. holophylla, and later — in A. balsamea. The timing of start, peak and end of shoot growth is influenced
by environmental factors vary by year within 1-2 weeks. The longest shoots are formed from A. holophylla
and A. concolor. The beginning and the culmination of growth from them in the greatest measure depends on
the temperature of the air. Humidity and precipitation continually exceeds the optimal value for this process.
The beginning of the growth of the needles of the studied species Abies occurs at the end of may-beginning
of June. The differences in this case do not exceed 2—4 days. Just before the culmination of the growth of the
needles observed in A. holophylla and A. concolor. The timing of start, peak and end of growth of the needles is
influenced by environmental factors from year to year can vary in the range of 2—18 days. The greatest similarity
in the dynamics of growth of the needles differ in 4. holophylla and A. concolor. The beginning of the growth
of the needles depends on the temperature of the air, and the dynamics of growth, in addition, from humidity
and precipitation. The nature and extent of the impact of environmental factors on the growth of pine needles
is very little variation by year, but are markedly different from the studied species of the genus Abies. The most
promising for gardening of settlements (with a low degree of contamination with pollutants) should recognize
the A4. sibirica and A. balsamea.

BBenenne H3BecTHO, YTO OONBIIMHCTBO W3 HUX OTIMYAIOTCS 3HAYUTEIIHLHO

W3ydyeHnto CE30HHOTO pocTa aOOpPUTEHHBIX BHUIOB JPEBECHBIX  OONBIICH MPOMYKTHBHOCTBIO, YeM

pacTeHui, B TOM 4YHUCJE JIpEBEC-

HBIX BHJIOB, YIENsIeTCsl OOJbIIOe
BHMMaHKE Kak B Poccuu, Tak u 3a
py6esxoM. M 3TO TIOHATHO, TaK Kak
MO3HAHNE ATHUX BaKHEHIUX Ono-
JIOTUYECKUX TPOLECCOB  MMEET
pelaromiee 3Ha4eHUe B TEOPUH U
NPaKTUKE BBIPAIIUBAHKUS —pacTe-
Huit. [lpn 3ToM oObekTamMu uccie-
JIOBAaHUI CITy>)KaT a0OpUTCHHBIC U
WHTPOAYIIMPOBAHHBIE JIPEBECHBIC

PaCTCHUA U B YaCTHOCTHU XBOMHBIC.

pacTeHuil TaexHOM 30HBI Poccun
IUIOXO TEPEeHOCAT MPOrpeccupy-
IOIIEE 3arpsI3HEHNE OKpY’KaroUlen
cpensl. Mexny TeM MHOTHE BUIBI
XBOMHBIX PAacTeHUl, B TOM 4YHC-
J€ W TPENCTAaBUTENN CeMECTBa
Abies npyrux TreorpapuUecKux
paiiOHOB, YCTOMYMBBI K 3ara30BaH-
HOCTH M 3aIIMJICHHOCTH, OTJINYa-
IOTCS JIOJITOBEYHOCTHIO M BECHMa
JNEKOpPaTUBHBI B TEUEHHE BCETO

roga[1, 2, 3]. Kpome Toro, MHOTHE

MECTHBIE BU[bI, U HEPEAKO CIIO-
COOHBI K HaTypanu3anuu [4, 5, 6].
[ToBbl1ICHME OHMOIOTHYECKOTO
pa3HOOOpa3usi eCTECTBEHHBIX H
HCKYCCTBEHHBIX (DUTOIEHO30B, 110
MHEHHIO MHOTHX HCCJIE0BaTeNeH
[5, 7, 8], BO3MOXXHO TOJNBKO 4epe3
WHTPOIYKIIUIO JIPEBECHBIX pac-
TeHuil. Bce 3TO CBUIETENHCTBYET
0 HEOOXOIUMOCTH HHTPOAYKIIUU
XBOMHBIX PAacCTEHUN U OLICHKU HUX

NEPCIEKTUBHOCTH. ITocnemusist
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MOXET OBbITh YCTAaHOBJIEHA JIUIIIb
Ha OCHOBE BCECTOPOHHETO H3yue-
HUS aJanTauuii, MPOUCXOIIIINX
Y MCIBITYEMBIX PACTCHUH B HOBBIX
yeaosusix [9, 10]. I'maBuedmmmu
MIpoLeCcCaMU, XapaKTePU3YIOLIUMHU
COCTOSIHHE€ HHTPOAYLIMPOBAHHBIX
pacTeHuid, SBIAIOTCS OCOOEHHO-
CTH MX pOCTa, KOTOPBIE OIpeaess-
IOTCSI HE TOJIKO T€HOTHUIIOM, HO U
JUHAMHUKOM SKOJIOTHYEeCKHX (ak-
Topos [11].

Mexny TeM BBIICHWIOCH, YTO
BOIIPOCHI POCTa XBOMHBIX HHTPO-
JTYLUEHTOB U3y4YeHbI JAJIEKO He IMOoJI-
HO W HYXIAIOTCS B YTOYHCHUU W
JANbHEUIIEM U3y4YE€HUHU. XapakKTep
U CTETICHb BIMSHHS SKOJIIOTHYECKUX
(haKTOpOB HA POCT MHOTHUX WHTPO-
IYLMPOBaHHBIX PACTEHHH 1O CHX
nop He ycraHosieHbsl. B Kapenun
TaK{e JeTajJbHbIE HCCIECIOBAHU
JI0 CUX TIOp HE MPOBOIMIIHCE.

IMosToMy wmensio maHHOW pado-
Thl SABJSUIACH BBUICHEHHE OCOOEH-
HOCTEH pocTa HEKOTOPBHIX HHTPO-
JyLIMPOBaHHBIX BUAOB Abies Mill.
MO/ BIMSIHAEM TIIABHEHIUX KITU-
MaTHyeckux (hakTOpoOB M OLIEHKA

HUX ICPCIICKTUBHOCTH.

MarepuaJibl 1 METOAbI

M3ydeHne uHTPOIYLIUPOBAHHBIX
BUIOB Abies mpoBommu B borta-
HudeckoM cany llerposzaBomckoro
TOCYIapCTBEHHOTO  YHUBEpPCHUTE-
ta B 19982001 1. OOBEKTAME
WCCIEAOBaHUN CIy>Kuwiu 4 Buaa
pona Abies. XapakTepucTuka 00b-
€KTOB HCCJIEIOBaHUN TMpUBEACHA
B Tabn. 1. [locagku rpannyar c co-
CHSIKOM 4epHUYHBIM. Kaxkapiii uzy-
YaeMbIi BUJ] TIPEICTABIICH TPYIIITO-
Boil mocaakoit u3 10-25 nepeBbes.
YcnoBusi BOAHOTO, MHHEPAIHLHOTO
Y CBETOBOTO PEKHMOB y BCEX H3Y-
YaeMBIX BUOB ONIMHAKOBHIEe. Pa3-
MEIIEHNUE U TYCTOTa MOCaJ0K B Ka-
JKIOH TPYIITEe UACHTHYHBL

Habnronenus 3a poctom mobero
U XBOU TPOBOJMIM IO METOAMKE
A. A. Momyanosa u B. B. Cmup-
HoBa [12]. C momoIpto JTUHEHKH
M3MEPSUTH JIJIMHY OCEBBIX CTEOMNCH
(manee mpocTo MOOETOR) C OTO-3a-
MaIHOW YacTH KPOHBI Ha BEICOTE
OKOJI0O 2 M ¢ MOMEHTa HaOyXaHHS
MMOYEK JO 3aJIOKCHHS 3UMYIOITUX
MOYEK uepe3 Kaxknaple 2-3 CyT
[Mo xaxxnomy BHIY BBIOMpAIU TO
10 y4eTHBIX JepeBBEB, ¥ Ka)KIIOTO
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U3 KOTOPBIX TMPOMAPKHPOBAIH IO
25 noberos. Takum oOpa3zoM, 00b-
€M BBIOOPKH IO KaXKJOMY CPOKY
HaOmonenust coctapmsur 250 mo-
OeroB. Poct mpomapkupoBaHHOMH
XBOM C TIOMOIIBIO  JIMHEHWKH
U3y4alld B BEPXHEH 4acTH TeX xKe
MoOETOB € TEM K€ BpEeMEHHBIM HH-
TepBaioM. OObeM BBIOOPKH TOT
’&e, 4To W s moberoB. Benwun-
HY CYTOYHOTO IMPHPOCTa MOOETOB
W XBOW ONpENeNsUIM KaK PasHUIY
B mX mHE (cpemHeapudmern-
YECKOW) MEXAY TMOCIEIYIOINM |
MPEIIIeCTBYIOIUM  HAOIIOCHH-
SMH, JIeJICHHYI0 Ha YHCIO CYTOK
3TOTO MEePHO/A.

OlLleHKy TMEepCIeKTUBHOCTH HH-
TPONYKIIMHA JAPEBECHBIX PACTEHHI
MO JaHHBIM BU3YyaJbHBIX HAOMFO-
JIEHUW MpoBOAMIM 1o MeToauke I1.
WN. Jlarmuna u C. B. Cunnesoii [13].
[Tpu 3TOM yYUTHIBAIUCH TaKHE T10-
Ka3areli, KaK CTeIeHb €KeTOTHOTO
BBI3PEBaHMs IT00ETOB, 3MMOCTOI-
KOCTh, COXpaHEeHHe raburyca, mode-
roo0pa3oBareibHasi CIIOCOOHOCTD,
PETYISIPHOCTh TPHPOCTA OCEBBIX
MOOETOB, CIIOCOOHOCTh K TeHepa-

TUBHOMY Pa3BHUTUIO, BO3MOXHOCTb

Tabmumna 1
Table 1
XapakTepucTuKa 00bEKTOB UCCIICIOBAHMIA
Characterization of research objects
MecTo NpOHCXOXKICHUSE
Ca)kKeHLIEB Cpennss Hanuune
Bun (6orcan—ropon) Bospacr, ner BBICOTA, M CEMEHOIICHHUS
View Place of origin Age, years Average The presence
of seedlings height, m of reproduction
(botsad-city)
A. sibirica Ledeb. C.—IlerepOypr 53 16.0 Ectp
A. balsamea Mill. Komnenraren 43 16.7 Ectp
A. concolor Lindl. et Gord. C.—IlerepOypr 36 11.3 Ectp
A. holophylla Maxim. Mocksa 31 9.0 Ectp
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pPasMHOXKEHHSI B KyJBType, oOmias
OLICHKA MEPCIEKTUBHOCTH.

Kmumatnyeckue naHHble (CyMm-
MapHas ~ COJIHEYHas  paavalvs;
arMoc(epHble OCaIKH; CpEIHECY-
TOYHAs, MHUHUMaJbHas M MaKCH-
MajlbHasi OTHOCUTEJbHAs BJIaX-
HOCTh BO3/yXa; CPEAHECYTOUHAs,
MUHAMaJbHAS W MaKCHMalbHast
TeMIlepaTypa BO30yXa) PeTHCTpU-
poBanuchk Ha CynaXropckoi mere-
octannuu (Kapenbckas rumpome-
TEopoJIoTHYecKass 00cepBaTopus),
pacronokeHHoOH B 3 KM K IOTo-
3anagy or boraHudeckoro cazga.

ITo pesynsratam HaOMOACHAN
3a pOCTOM M Pa3BUTHUEM PACTEHHUH,
a TaKke 3a KIMMaTHIeCKUMH (ak-
Topamu chopMUpoBaIH OaHK JTaH-
HBIX, 00pabOTaHHBIN C TOMOIIBIO
PEKOMEHYEMBIX JUISl JTHX LeJei
KOPPEJALMOHHOIO U PErpecCHOH-
HOTO METONIOB [14].

Pe3yabTarhl 1 X 00cy:K1eHHe

Craructuyeckas o0paboTka
MaTepHalioB HAOTIONEHUI 3a WHT-
POIyLEHTaMH IIOKa3aja, 4TO IIpH
OIIpe/IeJICHNN CcpenHeapupmMeTye-
CKOIl BETTMUMHBI TIPUPOCTa OOETOB
[I0KA3aTeslb TOYHOCTH OIBITa CO-
craBmser 3—6 %, a xoaddunmeHt
Bapuarmu — 15-22 %; xBou — cooT-
BETCTBEHHO 4—5 u 1218 %; deHo-
nat — 5-6 u 20-26 %.

Juneiinwtii pocm nooéezos. I1po-
BEJICHHBIE NCCIIEI0BAHYS IIOKA3aIIH,
YTO CPOKHM Hadaja pocTa MmoOeros
W3y4aeMbIX BHIOB MHXTHl MOTYT
BapbUpPOBATh 110 T'0IaM B IIpesesiax
nByx Henenb. [lomoOHyro m3MeH-
ynBocTh Habmonan u H. B. IkyT-
ko [11].
CPOKM Hayaja JaHHOW (eHodasbl

HawnbOonee craOmiIbHbI

y A. holophylla. B ronsl ¢ apyxHO#
BECHOU POCT TOOETOB Y BCEX H3Y-

YaeMbIX BUJIOB HAYMHACTCSI OITHO-
BpPEMEHHO B cepequHe Mas. B romsl
C 3aTSDKHOM BECHOM IIPOSIBIITIOTCS
pa3Nuus 10 BUJIAM: TTOCIICTHUMH
(B KoHIIE Masi) TPOTAIOTCS B POCT
noderu A. sibirica. Y A. holophylla
aTa (heHodaza HaUNHACTCS HA HEJle-
10 paseblie (Tadm. 2).

YCTaHOBIEHO, YTO BpEMS KYJb-
MUHAIIMK TIPUPOCTa TOOEroB Tak-
e JTOBOJIFHO CYIIECTBEHHO MEHS-
ercsa no rogaM. beicTpee Bcex 3Ta
(daza macrymaer y A. holophylla
(B cpemnem 6.VI), a mozxe Bcex —
y A. balsamea (23.V]). Y ocrainb-
HBIX BHJIOB IPAPOCT KYIIbMUHAPYET
12-14.V1. BenuuuHa MakcuMaib-
HOTO TIPHPOCTa y H3y4YaeMbIX BU-
OB pa3nuvaeTcss He3HAYNTelhb-
HO. Ero HauOombinas BennmuuHA
(B cpenrem 4.0 mm/cyT) oOHapy-
xkeHa y A. holophylla n A.concolor.
VY Apyrux BHIOB MHUXTHI 3TOT IIO-
kazarenb MeHblie Ha 10-20 %.
Crnenyer moOm4epKHYTh, YTO TIOTO-
JIMYHAsi M3MEHYMBOCTH BEINYHHBI
MaKCHMAJIBHOTO MPUPOCTa MOOSTOB
nocrturaet 20-70 %.

Oxa3zanoch, YTO CPOKH TIpEeKpa-
LIEHUsT pocTa MOOEroB IOBOJBHO
3aMETHO BappUPYIOT TIO TOdaM
JHIIb Y TpeX H3y4aeMbIX BHUJIOB,
pasnuyasch mpu 3ToM Ha 7-9 cyT.
Y A. sibirica ™M pazTuaus HE
npesbimator 2 cyT.  l[lepBemvu
(8-15.VII) 3akaH4YMBaOT POCT IO-
oern y A. concolor m A. sibirica.
Uepes wmememo (10-20.VII) mpe-
KpaieHue 3tod (enodaspr orMme-
qaetrcsa y A. holophylla w A. balsa-
mea (cM. Tabn. 2). OkoHYaHHE PO-
cra moOeroB y BUIOB pona Abies
B ycinoBuax Kapenuu Bo BTOpOit
[IOJIOBUHE HIONS OTMEUEHO paHee
A. C. JlaarparoBoui [15]. 3Ha-
YUTENbHAS

rnoroaHass  Bapuanusd

Jleca Poccuu u xo351icmeo 8 HuUx 15

B TIPOIOKUTEIBHOCTH POCTA I10-
oeroB A. sibirica B 3amagaoii Cu-
oupu ycranosnena [1. M. Epmo-
nenko [16].

EcrectBeHHO, 4TO MOrONUYHBIE
M3MCHEHHUS B CpOKax Hayajia H
OKOHYAHHUS POCTa MOOETOB BBI3BI-
BalOT W COOTBETCTBYIOIINE H3Me-
HEHUS B MPOMOJIKUTEIHLHOCTH UX
dbopmupoBanus. B 3aBucuMocTh
OT BHJIa PACTEHUS OHA BapHUPYET
ot 45 no 68 cyr (tabm. 3). Hau-
Oonee cTabuieH 3TOT MOKa3aTelb
y A. holophylla w A. concolor —
52-59 cyt. IlpogomKuTensHOCTh
pocta moberoB y A. sibirica n
A. balsamea B OTIHENbHBIE TONBI
MokeT paznuyarscs Ha 30-50 %.

OOHapyXeHHasT H3MEHYHBOCTH
B TPOAOIDKUTETFHOCTH M HWHTEH-
CHUBHOCTH pOCTa MOOETOB MpPUBO-
IUT K COOTBETCTBYIOIIUM pa3iH-
YUSAM B BEIWYMHE UX TOJUYHOTO
npupocta. M3 nanueix Tadm. 3 cie-
IyeT, 9TO HanOoyee JUIMHHBIE I10-
Oeru (B cpenaeM 94 mm) popMupy-
wres y A. concolor. Y A. sibirica
3TOT MOKa3aTrejib B CPEIHEM CO-
CTaBlIsIeT Bcero 72 MMm. AHanu3
pe3yibTaToB MUCCIEAOBaHUN CBU-
JIETETBCTBYET O TOM, YTO BEIHYH-
Ha TOIUYHOTO TPHUPOCTa TOOETOB
00yCJIOBIMBAETCA TPEKAEC BCE-
0 pa3NuyusIMH B HWHTEHCHBHO-
cTi ux pocra. Tak, amuHa mOOe-
roB y A. concolor Gomblie, 4em
y A. sibirica, B cpeqaem Ha 20 MM.
[Ipu 3TOM CKOpOCTBH pocTa y mep-
Boro Buma Ha 20 % Oomblie, yem
y BTOPOTO, a MPOAODKUTEIILHOCTD
WX pOCTa MPUMEPHO OIMHAKOBA.
Jmna mobGeroB y A. sibirica u
A. balsamea w3 roga B TOI M3MeE-
HseTcsa He Oonee uem Ha 20 %,
a 'y Ipyrux BUIOB — He OoJiee ueM
Ha 5 %.
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Tabmmura 2
Table 2

TemmeparypHbIii peKUM BO3AyXa B IIEPUOA POCTa MOOETOB y Pa3IMYHBIX BUIOB poaa Abies
The temperature regime of air during the growth of shoots in various species of the genus Abies

Hauano pocra Kynemunanust mpupocra OxoHuaHHe pocTa
The beginning of the growth The culmination of the growth End of growth
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< @ z @ z @
1989 12.V 83 240 6-8.VI 17.8 570 10.VII 16.0 1160
Abies 1990 | 15.V 9.9 266 4-6.V1 17.2 423 |13V 168 935
holophylla
1991 21.V 9.3 207 7-9.VI 11.6 388 19.VII 15.7 1063
1989 12.V 83 240 6-8.VI 17.8 570 8.VII 16.2 1130
A. concolor 1990 15.V 9.9 266 22-24.V1 14.2 584 10.VII 18.1 885
1991 24V 9.0 234 7-9.VI1 11.6 388 15.VII 17.6 975
1989 12.V 83 240 10-12.VI 16.4 630 12.VII 15.4 1189
A. sibirica 1990 15.V 9.9 266 29-30.VI 16.3 704 12.VII 16.0 918
1991 29.V 10.9 284 1-2.VIL 18.4 744 13.VII 16.3 944
1989 12.V 83 240 18-20.VI 17.0 738 12.VII 15.4 1189
A. balsamea 1990 15.V 9.9 266 29-30.VI 16.3 704 15.VIl 17.6 963
1991 24V 9.0 234 26-27.V1 18.3 653 20.VII 15.9 1059

Ilo manubIM 3-7T€THHX HAOIIO-
ICHW, Hadajo pocTa T00EroB
y H3y4YaeMbIX BHUJIOB HAYMHACT-
Cia IpU OYCHb 6J'II/13KI/IX 3HAYCHUAX
CPEIHECYTOUHOMN TEMIIEPATYPbI
Bo3myxa (+8.3 ... +10.9 °C). He-
60J'H)I_HI/IC IOTOAWYHBIC Ppa3IN4uAa
B TeMIleparype BO3JyXa B MOMEHT
TpOraHus MoOETroB B POCT YKa3bIBa-
10T Ha 3BHAYUTCIIbHYTO 3aBUCUMOCTD
naHHOM (peHodas3sl oT 3TOTO (haKTO-
pa (cm. Tabm. 2). O6 3TOM Ke CBU-
JICTEJIbCTBYET M JIOBOJILHO Ciiabast
MOTOJIMYHAS. U3MEHYUBOCTh TEILIO-
00€CIIEYeHHOCTU CpPEe/Ibl B MOMEHT
Hayanma pocrta moberos. Tak, cym-

Ma TIOJIOKHUTEIBHBIX TEMIIEPATyp
B 3TOT MEpHoj] cocTasisieT ot 207
1o 266 °C. AHanoruuHble JaHHBIE
Ui 8 BUIIOB pojia Abies MOny4eHbI
panee H. B. I'po3nosoii u B. JI. Ka-
OaHoBoit [17].

UccnenoBanus mo3Bonunu 00-
HapYyXHUTb, YTO KyJIbMUHAINS TIPH-
pocra TMOOEroB y UCCICIYEMbIX
BUJIOB Abies HACTyHaeT MpH TeMITe-
parype Bo3myxa He Menee +12 °C.
[Ipu >TOM BBHISBIIEHA CIEIyIOIIAS
3aKOHOMEpPHOCTh. [IpyxHasi Bec-
Ha 0e3 pEe3KHx TeMIeparypHbIX
W3MEHEHUH TPUBOIUT K OBICTPOM
KyJbMUHAIIMU TPUPOCTA JIAXKE MPU

JIOBOJIBHO ITpOXJIaiHoM noroze. Ha-
000pOT, 3aTXKHAS BECHA C PE3KUMHU
TEeMIIEpaTypHBIMH  KOJICOAaHUSAMH
OTOZIBUTa€T KyJIbMHUHAIUIO MPHPO-
cTa Ha OoJee Mo3JHEe BPeMsI C I10-
BBIIIICHHOW TEMIIEPATYPOX BO3yXa
(mo +18.4 °C). menHO ¢ >THM U
CBSI3aHBl 3HAYUTEIBHBIE ITOTOANY-
HBIE pa3lIn4us B CyMME IIOJIOKH-
TenpHBIX Temmeparyp (388—738 °C)
B JIaHHBII JTall pa3BUTHSL.
BbrsicHHI0CH, 4TO POCT 100EroB
y BUIOB poma Abies mpexpaiua-
eTcs IpU BechbMa OJaronpusTHOM
Tem-

TCIUIOBOM DPCKHUMC CPCABbI.

meparypa BO3lyXa B 3TO BpeMs
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Tab6mmma 3
Table 3
OCHOBHBIE XapaKTEPUCTUKH JTMHEHHOTO PUPOCTA OOETOB Y pa3InYHbIX BUIIOB pona Abies
Main characteristics of linear growth of shoots in various species of the genus Abies
Tonet MakcuMaIbHBIA Tonnunenii IIponomxurensHOCTH
Bun HaOIIO/IeHN CYTOYHBIN ITPUPOCT, MM MIPUPOCT, MM pocTa, cyT
View Years Maximum daily growth, Annual growth, The duration of growth,
of observation mm mm days

Abies 1989 35 92 59
holophylla 1990 3.6 90 59
1991 5.0 88 59
A. concolor 1989 3.0 95 57
1990 3.7 96 56
1991 5.6 91 52
A. sibirica 1989 44 75 61
1990 3.1 61 68
1991 2.7 79 45
A. balsamea 1989 3.1 85 61
1990 35 77 61
1991 39 99 47

cocramisieT oT +14.3 go +18.1 °C,
a CyMMa MOJOXKUTEIbHBIX TEMIIe-
paryp — ot 918 mo 1189 °C. Ot
JTAHHBIE CBHJETEIBCTBYIOT O TOM,
YTO CPOKH NPEKPAILCHUS IesTeNb-
HOCTH aImMKaJbHOMI MEPOCUCTEMBL
y TIpeICTaBHUTENEH 3TOTO pona He
CBSI3aHBI C TEMITEPATYPHBIM PEKH-
MOM, a CKOpee BCETo, 00YCIOBIICHBI
TeHOTHUIIOM BH[IA.

Jluneitnouii pocm xeou. 1lpose-
JICHHBIE MICCIICIOBAHHS TTO3BOIIIIH
YCTaHOBHTH, YTO CPOKH Hadayia po-
CTa XBOU U3y4YaeMbIX BHJIOB poja
Abies MOTYT BapbHpOBaTh IO TO-
nmam B mpenernax 10 cyt (tabm. 4).
[Ipu cpaBHEHHU OTAETHHBIX BHIIOB
IMAXTHI BBIACHUJIOCH, YTO POCT XBOU
HAauYMHAETCS] TIOYTH OIHOBPEMEH-
HO (pa3iM4Msi COCTAaBISIOT BCErO
2—4 cyt). Ilpu sToM moroguyHas

W3MEHYUBOCTh  HE
10 cyT (24.V-5.VI).
YCTaHOBNEHO, YTO BpPEMsI KYJIb-

MIPEBhIIIAET

MUHAIIMKA  TIPUPOCTa XBOH  JIO-
BOJIBHO CYIIECTBEHHO H3MEHSET-
ci 1o romaM. beicTpee Bcero sta
(aza Hacrymaer y A. holophylla n
A. concolor (4-22.V]), a 'y npyrux
BUJOB — Ha 7-18 cyT mo3xke. Be-
JIMYMHA MaKCHMAaJIbHOTO TIPHUPOCTa
XBOM y Pa3HBIX BHUJIOB TaKXe Ba-
pBUPYET B IIUPOKUX Npenenax. Ero
HalMEHBIIas BelMW4nHA (B Cpel-
Hem 1,2 wMm/cyT) oOHapyxeHa
y A. sibirica. Y npyrux BHIOB 3TOT
rmokaszarens B 1,2-2,2 paza 00ib-
me. Crenyer NOTYEPKHYTh, HYTO
MOTOAIYHAsT BapHabEIbHOCTh Be-
JUYUHBI MAKCUMAJIBHOTO TIPUPOCTa
XBOHM Y O0OBEKTa MCCIENIOBaHUN HeE
npessbimaetr 50 % (tado. 5).

Oxkazanioch, 4TO CPOKH IIpeKpa-
IICHUST POCTa XBOW Pa3IHYAOTCS
o To/laM He Oojee 4eM Ha 3 CyT.
Hannas denodaza y A. sibirica
u A. balsamea 3akaH4MBacTCs Ha
2—4 cyT paHblle, YeM y JpyTUX
(7-10.VII).
BrioniHe TOHSATHO, YTO HE3HAYU-

M3y4aeMbIX  BHIIOB
TCJIBHBIC TOTOAWYHBLIC Ppa3in4yuAa
B CPOKax Hayayia ¥ OKOHYaHHS PO-
CTa XBOW BBI3BIBAIOT HEOOJBIINE
HU3MCHCHUA U B NPOAO/LKUTCIBHO-
cti ee QopmupoBaHus. B 3aBu-
CHUMOCTH OT BHJIa PACTCHUS U rojia
HaOIMIONEHNsT TIOCIIeHSIA COCTaB-
nseT oT 29 1o 44 cyt (cM. Tabm. 5).
Haubonbinas mpogomKuTeIbHOCTD
pocta (B cpennem 38-40 cyT) xa-
pakrepra g A. holophylla wn
A. concolor, y npyrux BUIIOB OHa
Ha 2—7 CyT MEHBIIIE.
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Tabnmia 4
Table 4

TemmepaTypHbIii pe:KUM BO3yXa B TIEPUOA POCTa XBOHU Y PAa3IMYHBIX BUAOB pona Abies

Temperature regime of air during the growth of needles in various species of the genus Abies

Hauaso pocra KynmeMuHarms npupocra OkoHuaHKe pocTa
The beginning of the growth The culmination of the growth End of growth
Cpenue- Cpenne-
E é 1 CyTO4Hast HSJZ:;{)ZP?T CyTO4Hast Cymma
Sz % o Cymma Temrie- ' TeMIe- TIOJI0KHT.
23 <8 TeMIle- _
Bun g2 z B TOJIOXKHT. parypa paryp parypa TeMmrie
View "% % Jara % E TeMnfgaTyp, Tara Bo3§[é1xa, oC ? Jara Boaf[gxa, paorérp,
g g Date 2 = Date Date
g3 g
a &
o g
5
=
Abies 1989 24V 12.6 365 20-22.VI1 17.0 783 7.VII 16.5 1103
holophylla =000 T 31 | 147 405 46VI | 172 423 | 8Vl | 210 1400
1991 29.V 10.9 284 17-18.VI 133 515 10.VII 16.8 898
A. concolor 1989 24V 12.6 365 20-22.VI 17.0 783 7.VII 16.5 1103
1990 3.Vl 14.7 405 4-6.VI 17.2 423 8.VII 21.0 1400
1991 29.V 10.9 284 17-18.VI 13.3 515 10.VII 16.8 898
A. sibirica 1989 26.V 12.8 390 27-29.VI 17.6 892 KAV 17.0 1022
1990 5.VI 13.6 436 22-24.VI 14.2 584 4.VIL 15.7 1338
1991 3.Vl 9.7 342 24-25.VI 15.5 620 6.VII 19.1 868
A. balsamea | 1989 28.V 13.0 422 27-29.VI 17.6 892 5.Vl 16.9 1070
1990 5.VI 13.6 436 22-24.V1 14.2 584 6.VII 16.1 1368
1991 31.V 11.4 306 19-20.VI 13.8 542 8.VII 17.0 868

OOHapyxeHHasi H3MEHYHBOCTh
B TIPOIOJDKUTENIFHOCTH W HMHTEH-
CHBHOCTH pPOCTa XBOU OOYCIIOB-
JIMBAaeT U COOTBETCTBYIOLIUE pa3-
YK B BEIMYMHE €€ TOJAWYHOTO
MIPUPOCTA, KOTOPHIE 32 TO/IbI UCCIIe-
noBaHui He mpesbimany 10-20 %.
W3 maHHBIX TaOn. 5 cliemyert, 4To
camasi KOpOTKas XBOsl (B CpeaHeM
18 mm) dopmupyetcs y A. sibirica,
a'y Ipyrux BuaoB oHa Ha 25-30 %
JUTMHHEE.

ITo manHbIM 3-7T€THHX HaAONIIO-
JICHUI, POCT XBOW Yy H3y4aeMbIX
BUJIOB pacTEHHWH HAa4YWHAETCS IIPH
CpeIHeCcyTOYHOH TeMIeparype Bo3-
myxa+9.7...+14.7 °C (cm. Tabm. 4).

OtHocutenbHo Oonpioi (2—5 °C)
pa3dpoc 3HaYCHHWH TeMIlepaTypsl
B HaAYaJIbHBIN MEPUOJ] POCTa XBOH
CBUJICTCIILCTBYET 00 OTCYTCTBHH
CTPOTO OMpPEACIICHHON 3aBUCHUMO-
ct 3TOM (heHOa3pl OT TEKyIIeH
Temneparypbl Bo3ayxa. OOHapy-
KEHO, YTO CyMMa MOJIOKUTEITHHBIX
TeMIeparyp Ui Hadaia pocTa
XBOH, TaK K€ KaK TeMIieparypa Bo3-
Iyxa, HE SIBIIETCS O0COOCHHO CTa-
ownbHOI. Ee moropnynas Bapuanms
B 3TO0T MOMeHT focturaet 30-50 %.
JlanHapre Tabm. 4 CBUICTEIHCTBYIOT
0 TOM, YTO TEIUIO0OECIIEYeHHOCTh
cpelpl K Hadaly 3Toi (eHoda-
361 y Bcex BUAOB Abies mpumepHO

OZIMHAKOBA U COCTABJISIET HE MEHee
300 °C. K aHayioTH9HOMY BBIBOAY
panee mpuuuin H. B. I'po3noBa u
B. /1. KaGanosa [17].
OOHapyXeHO, YTO B TIEPHOL
KyJIbMUHAIIW TIPUPOCTA XBOH TEM-
neparypa Bo3Lyxa MOXKET BapbUPO-
BaTh B mpegenax +13.3...+17.6 °C,
a cyMMa MOJOKUTEIBHBIX TeMIIe-
paryp usmensiercsa B 1.5 paza. He-
CMOTpSl Ha TMONOOHYI0 W3MEHYH-
BOCTH TEMIIEPAaTypHOTO pEXUMA,
MOCJIEIHUNA B 3TOT NEPUOJ OCTAET-
Cs1 TOCTOSTHHO OJTArOTNIPUSTHBIM JUTS
pocTa XBOM BCEX M3y4aeMbIX BHJIOB

IINXTBI.
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Tabmura 5
Table 5
OCHOBHBIE XapaKTEPUCTUKH JTMHEHHOTO IPUPOCTA XBOM Y PA3JIMYHBIX BUJOB pona Abies
The main characteristics of the linear growth of needles in various species of the genus Abies
Tonsl MaxkcumanbHbIi Tomuunbmii [pomomxuTeTbHOCTD
Bun HaOroeHniH CYTOYHBIU MIPUPOCT, MM MIPUPOCT, MM pocTa, cyT
View Years Maximum daily growth, Annual growth, The duration of growth,
of observation mm mm days
1989 2.5 26 44
ﬁghyﬂa 1990 1.7 23 35
1991 2.2 26 42
1989 2.7 29 44
A. concolor 1990 2.0 26 35
1991 2.6 28 35
1989 1.5 21 38
A. sibirica 1990 0.9 15 29
1991 1.3 19 33
1989 1.8 26 38
A. balsamea 1990 2.2 20 31
1991 1.7 24 38
Bo Bpems mpekpaiiieHust pocTa  Bald JIUHAMHUKY pOCTa TOOETOB Koppensiuuonslii  aHanmu3  pe-

XBOM CpEJHECYTOYHAs TeMIepa-
Typa BO3QyXa M CyMMa IOJIOXH-
TEJIbHBIX TEMIIEPATYP BapbUPYIOT
B JIOBOJIGHO IIMPOKWX TIpenenax
U COCTaBISIIOT  COOTBETCTBEHHO
+15.7...421.0 °C u 834 ... 1400 °C.
OTH [aHHBIE CBUAETEIHCTBYIOT
0 TOM, YTO NpEKpaIleHuEe POCTa
XBOM Yy IpEACTaBUTENEH poaa
Abies HE cBS3aHO C TeMIeparyp-
HBIM PEKUMOM, a, CKOpee BCEro,
00yCJIOBJICHO TEHOTUIIOM BHIa. Pe-
3yabTaThl uccneaoBanuii JI. A. @po-
noBoit [18] Takke Mmokazaiu, 4TO
JUTST OOJIBIIIMHCTBA BHUIOB XBOMHBIX
Teria BIOJIHE JTOCTATOYHO IJIS 3a-
BEpIICHNSI TOIUYHOTO LWKIA pas-
BUTHA BEI'CTaTHBHBIX ITOYCK.

B paitone wuccnemoBanmii abo-
pureHHble BUIBl poma Abies He
npouspactaror. IloaTomy cpaBHU-

HHTPOLYLIEHTOB C COOTBETCTBYIO-
OIMMH TIOKa3aTelsIMH TaKux ado-
PUTeHHBIX BUAOB, Kak Picea abies
u Pinus sylvestris. Oka3anocs, 4To
B HauOOJbIICH Mepe PUTMHKA PO-
cTa MOOETOB M3y4aeMbIX BHUJIOB
pona Abies Onu3ka K TakoOBOH y
Picea abies. Ilpu 3TOM Tpociexu-
BacTCS TpsiMasi  IOJOXKUTEIbHAS
xoppernsus.  Haumbomee
cBs3b (1=10.52 ... +0.64) oGHapy-
KeHa MKy TMHAMHUKOW IPUPOCTa

TCCHas

P. abies, c omHOY CTOPOHBI, ¥ aHAJIO-
TMYHBIM NOKazarenieM A. holophylla
u A. concolor — ¢ npyroii. Koppens-
IS MEXIy IPHPOCTaMHU ITT0OEToB
JByX TOCJEAHUX BUJIOB YCHJIMBA-
etcsa no +0.8. /lunamuka npupocrta
mo0eroB P. abies u OpyTruX WHTPO-
JOYLEHTOB CBs3aHa JIOBOJBHO cl1abo
(r=-0.2...-0.4).

3yJBTaTOB HCCIIEIOBAHUHA T03BO-
JIUJI YCTaHOBWUTH, YTO HaIpaBlie-
HHUE U CTCIICHb BIUSHUS (pakTopoB
cpensl Ha POCT MOOETOB B 3HAYH-
TEJILHOM Mepe CBs3aHbl C OHONO-
TMYECKUMH OCOOEHHOCTSIMH BHJIA.
Tak, orpumarenpHasi 3aBUCHMOCTD
(=-0.2 ... -0.4) Mexy TUHAMUKOU
npupocta noberoB y 4. holophylla
u A. sbirica m cpeaHECYyTOYHOU
TeMIepaTypoil BO3AyXa, MO BCEH
BEPOSTHOCTH,  CBHJETEIHCTBYET
0 TOM, YTO TEMIepaTypHBIH ONTH-
MYM JIJISl TAHHBIX BUJIOB HAXOIUTCS
HECKOJIBKO HM)KE JIETHUX 3HAaUECHHH
TEeMIeparypbl paiioHa WHTPOIYK-
uud. [IpoTHBOIMONOKHBIA  BBIBOA
MOXHO CJEJaTb OTHOCHTEIIFHO
A. nephrolepis n A. balsamea nHa
OCHOBaHHH TOTO, YTO BEIUYMNHA KO-

apduIEeHTa KOppeNsiu MEXITy
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JUHAMHUKOM TIPUPOCTa MX MOOETOB
U MaKCHUMaJIbHOM TemmepaTypoi
BO3/yXa BCErJa IMOJIOKHUTEIbHA H
nocturaet +0.3 ... +0.8. HanbGomee
CYHIECTBEHHOE BIHSHUE TeMIIe-
parypbl BO3ayxa Ha POCT 10OEroB
MIPOCTIEKMUBACTCS JIUIIH 10 HACTY-
IUICHUS KyJbMUHAIIMA WX TPHUPO-
cra. OO0 3TOM CBUAETENBCTBYIOT
U pe3yiabTaThl KOPPESIIHOHHOTO
anamm3a (r = +0.5 ... +0.9). Panee
K N00OHOMY BBIBOJY B OTHOIIE-
HUM HMHTPOIYIUPOBAHHBIX BHJIOB
pona Abies mpunum A. C. Jlantpa-
toBa [15] u H. B. lllkyTko [11].
IIpn u3ydyeHHH KOpPPENSILMOH-
HBIX CBSI3€ MEXIy IUHAMUKOU
MPUPOCTa MOOETOB M OTHOCHUTEIb-
HOW BII@XHOCTHIO BO3IyXa BBISC-
HWJIOCH, YTO IS BCEX M3y4aeMbIX
BUJIOB OHM OTPHILATEIHHBI 0 Ha-
MPaBJIEHUIO W HE3HAYUTEIHHBI TI0
cune (r=-0.1 ... -0.5). Cuenona-
TENBHO, PEKUM YBJIAXKHEHUS Cpe-
IIBI TSI pocTa ToberoB pona Abies
B paiioHe WHTPOMYKIIMH HECKOIb-
KO TIPEBBIIIAET 3HAUCHHS ONTHMY-
Ma. B0o3MOXHO, MEXaHHU3M 3TOTO
SIBIICHUS CBSI3aH C YMCHBIIICHHEM
MOCTYIUICHUS] B MOOETH OpraHu-
YeCKUX BEIIECTB W3-3a MaJCHUA
CKOpPOCTH (POTOCHHTE3a, BBI3BAH-
HOTO CHIDKCHHEM WHTEHCHBHOCTH
cosiHeuHoM panuanuu. [locnentee
B ycnoBusx Kapemuu composo-
KIAeTCSd TMOBBIIICHHEM BIIAaXKHO-
CTH BO3QyXa Ha (hoHE yCHIIeHHUS
O0JIAYHOCTH ¥ BBIMIAJCHUS aTMOC-
(depubIx ocaakoB. C 3TUM XOPOIIO
COTTIACYIOTCSl JaHHBIE KOppEeIs-
IIMOHHOTO aHalln3a, IOKa3bIBA0-
IMe, YTO JUIsl pOCTa MOOETOB WH-
TPOAYIMPOBAHHBIX BHIOB poOja
Abies xomm4ecTBO aTMOCHEpPHBIX
0CaJIKOB SIBHO IPEBBIIIAET HOPMY
(r = -0.2...-0.3). MoxxHO OTME-

TUTh, YTO POCT MOOETOB HCIBITHI-
BaeT ropaso OoJbIee BIUSHIC He
TEKYIIUX OCAJIKOB, a T€X, KOTOPHIC
BBITIAZAIOT B TEUEHHUE HECKOIBKHX
CYTOK, TPEIIIESCTBYIOIIUX peau-
3alllU POCTOBBIX MPOIECCOB.
IIpoBenenre  KOPPEISAIUOHHO-
ro aHajm3a OOHAPYKUIIO MaKCH-
MAJIBHYI0 CONPSHKEHHOCTh JIMHA-
MUKH pocTa XBou y A. holophylla
u A. concolor (r =+0.78 ... +0.84).
Koppensiius pocta XBOU KaXKI10ro
W3 DTHX JIByX BUIOB C A. sibirica
u A. balsamea rtopazmo crabee
(r=+40.37...+0.44). Haumenpmas
COMPSKEHHOCTh JUHAMHUKH POCTa
XBOU OoTMeueHa Mexnay A. sibirica
u A. balsamea (r =+0.29...+0.32).
Haubonee TtecHas cBa3p (r =
= +048 ..
MEXIy JAUHAMUKOH

+0.57) oOnapyxeHa
npupocTa
xBou Picea abies v aHaJOTHYHBIM
nokazarenem Abies  holophylla
u A. concolor.

AHanm3 pe3yliTaToB HCCIeIoBa-
HHUH CBHIETENLCTBYET O PA3IHUMAX
B POCTOBBIX PEaKIHAX HA TMHAMUKY
TeMIIEpaTypbl BO3AyXa B 3aBUCHMO-
CTH 0T Buaa pacteHus. OOHapyxe-
HO, YTO JaHHBIH (PaKTOp OKa3bIBaCT
04eHb Cc1a00€e OTPULIATENBHOE BIIU-
ssHUEe Ha poct XxBou A. holophylla
u A. concolor (r = -0.12 ... -0.32).
CoBepIieHHO TPOTHBOIOIOKHBIM
o0OpazoMm u ToOpa3mo Oolee CHITh-
HO BJMSICT MaKCHMallbHas TeMIle-
parypa Bo3IyXa Ha STOT MpPOIIECC
y A. sibirica n A. balsamea (r =
= +0.31 ... +0.73). Dtu nanHbIC
SIBJISIFOTCSI KOCBEHHBIM CBUJIETEIb-
CTBOM TOTO, YTO TEMIIEPaTypHbIHA
PEeXUM paifoHa MHTPOAYKLHMHU IS
MEPBBIX JIBYX BHIOB HECKOJIBKO
MPEBBIIAECT HOPMY, a TS JBYX APY-
TMX OH HaxoauTCs HIbke ee. Bims-

HUE TEMIIepaTypbl BO3IyXa Ha pOCT
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XBOM BHJIOB pofa Abies B yCIOBUAX
UHTPOAYKIIUK OOHAPYKEHO U JIPY-
TUMU ucclenoBareasmu [11].

[Ipn wu3ydeHMU KOPPEISAINOH-
HBIX CBSI3€M MEXIy AMHAMUKOU
MPUPOCTA XBOU M OTHOCHUTEJLHOU
BIIXKHOCTBHIO BO3/IyXa OKa3aJioCh,
YTO Ui BCEX M3YYaeMbIX BHIIOB
pona Abies oHu MO0 HETOCTOBEP-
HBI, 1100 O4YeHb CJIa0bI MO CHIIE U
OTPHLIATENBHEl 110 HAINPaBJICHUIO
(r = -0.12 ... -0.31). 3aBucumocth
pocta XBOHM OT arMoc(hepHBIX
0CaJIKOB, TaK e KaK W OT BIAYKHO-
CTH BO3/yXa, HOCUT OTPHIIATCIIb-
HBbII XapakTep, HO MPU 3TOM OHA
3HAYUTENBHO CHIIbHEE, OCOOCH-
HO g A. sibirica u A. balsamea
(r=-0.33...-0.55).

UccnenoBanusiMu psimza aBTOPOB
[19, 20, 21] moxa3aHO, YTO HWH-
TEHCHBHOCTH POCTOBBIX PEaKITHii
OTIpENIeNsIeTCS HE TOIBKO COCTOSI-
HUEM Cpelbl B MOMEHT peajiu3a-
IIUM ATOTO TIpoIlecca, HO TAKXKe U
ee OCOOEHHOCTAMH 3a HECKOJBKO
CYTOK JI0 3TOr0 MOMeHTa. [loatomy
MIPOBOVIIA KOPPEISAIIHOHHBIN aHa-
T3 MEXAYy IWHAMUKOW TPUPOCTa
XBOM W H3y4YaeMbIMU (PaKTopamu
Cpempl HEe TONBKO 32 TeKyIIHH, HO
U TpeamecTByoumi (3a 2-3 cyt)
MEPUOBI, a TaKKe H3yYalu HX
cyMMapHbIi 3¢ dekT 3a 3TH 11Ba TIe-
puona. [Ipu 3ToM BEISICHHUIIOCH, YTO
XapakTep U CTETNCHb BIIMSHUS KO-
JIOTHYEeCKNX (PaKTOPOB cpensl Ha
POCTOBBIE MIPOIIECCHI 32 TEKYIIUH U
MPEAICCTBYOIIUI POCTY MEPHOIIBI
OCTalOTCsl HEM3MEHHBIMH.

UccnenoBanusiMu  ycTaHOBIIE-
HO, YTO II0 5 IOKa3aTejIsM OICHKHU
WHTPOAYKIIUH  PA3IHUIUs  MEXTY
BUJIAMH HE3HAYHUTENHHBI (Ta0I. 6).
Tak, HauMeHbIas CTENCHb BbI-

3peBanumsi 1oberoB (17 GamioB)
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Tabmuma 6
Table 6
O1eHKa IEPCIIEKTUBHOCTH HHTPOAYKITUK BUIOB Abies, Oarubl
Assessment of the prospects of introducing Abies species, points
Crenens Perymp- Criocot- Bozmox- O6mas
IToGeroobpa- HOCTh HOCTh
€XKETrogHOTO HOCTBH OIICHKa
30BarciIbHas Ipupocrta K IreHepa-
BBI3pEBaHUA 3umo- CoxpaHeHHe pasMHO- TIEPCIICKTUB-
. Crocoo- 0CEBbIX TUBHOMY
Bupg 1mooeros CTOMKOCTh raburyca JKEHUS HOCTH
View Degree Winter Preserving Hocrb noGeros Da3SBHTHIO B KYJIBType A General
. . Shoot- Regularity | The capacity .
of annual hardiness the habit . Possibility of | assessment
. forming of growth for .
maturation o . . reproduction of the
ability of axial generative .
of shoots in culture prospects
shoots development
Abies alba 17 25 10 5 4 5 0 66
A. sibirica 20 25 10 5 5 10 1 76
A. balsamea 20 25 10 5 5 10 1 76
A. concolor 20 25 10 5 5 3 0 68
A. nephrolepis 17 25 10 5 4 0 0 61
A. holophylla 20 25 10 5 5 4 0 69
xapaktepHa it Abies alba, Abies TuBHOMY pazBuTHio (20 OayIIOB) BbiBonab1

nephrolepis. Y npyrux BUJIOB OHa
JIOCTHTaeT MAaKCHUMaJILHOM OIleH-
ku — 20 6ammoB. B ycnoBusix Cee-
pa HanboJee BaYKHBIM [TOKA3aTeIeM
YCIICIIHOCTH HMHTPOLYKIIUU SIBJISI-
ercs 3uMOocToMKocTh [2, 10, 22],
KOTOpasi y BCEX M3YYCHHBIX BUJIOB
JacTUTaeT MaKCUMAJIBHEIX 25 Oaul-
70B. MakcumanbHas OIEHKa II0-
0erooOpa3oBaTeIbHON  CIIOCOOHO-
cTH (2 6amra) Takke YCTaHOBJICHA
y BCEX M3YUYCHHBIX BHJIOB. MaKcH-
MaJIbHOW OICHKH PETYISAPHOCTU
TIPUPOCTa OCEBBIX MMOOETOB (5 6a-
JIOB) HE IOCTHTAIOT JUINb Abies
alba n Abies holophylla (4 6amna).
Campie OOIBITIIE pa3IHdds B OIle-
HOYHBIX Oayax MeXAy BHIAMH
AMEIOT MECTO [0 IOKa3aTelisiM,
CBSI3aHHBIM C Pa3BUTHEM PEMPO-
nyktuBHOU ceppl. Tak, makcu-
MaJibHasi CIOCOOHOCTh K TeHepa-

HE OTMEYEHA HU Y OJHOIO BHJA.
Y Abies sibirica u Abies balsamea
oHa gocturaer 10 6amios, a y npy-
TUX BHAOB — Bcero 3—5 0aiuioB
u gaxe 0 6amioB (4. nephrolepis).
Bo3MOXXHOCTE pa3sMHOKEHUS] WH-
TPOIYIICHTOB B KYJIBTypE OIICHU-
BaeTCs MakCMMyM 5 OajlaMH, 4TO
HE 3aCTy’)KUBaeT HU OJVH U3 H3Y-
YaeMBIX BHJIOB. JTa CIIOCOOHOCTH
y Abies balsamea n Abies sibirica
cocraBisieT B 1,5 Gamma, y ocranb-
HBIX BU0B — () 0aJIoB.

Ha
JICHHBIX JaHHBIX TONlydeHa oOmias

OCHOBAHUU BBIHIerI/IBe-
OIIEHKA TEPCIICKTUBHOCTH H3yda-
€MBbIX HHTPOIAYLIEHTOB. BBIsICHU-
JIOCh, YTO K OUEHBb HEePCIICKTUBHBIM
otHocatcs Abies balsamea n Abies
sibirica (73—76 OamioB), a Bce
OCTaJIbHBIC — K JIOBOJIBHO TEPCIEK-

TUBHBIM (61—69 6ama).

1. Poct mobGeroB BumOB poma
Abies B TOABI ¢ APYKHOM BECHOMN Ha-
YMHAETCSl OJHOBPEMEHHO. B TombI
C 3aTSDKHOM BECHOM pasInyus MExX-
Iy BHJAMH B CPOKax Hadajia dTOH
¢denodazel MoryT gocturarb 1 He-
nenu. Pasnuuns B cpokax mpekpa-
IIEHUSI POCTa IMOOETOB TIPHU ATOM
TaKKe He TpeBbIIalT | Hexenu.
Panee Bcero KynbMuHaAIUs IPUPO-
cta npoucxomut y A. holophylla,
a moyke Bcero — y A. balsamea.
Haubonpmiass BenWynHA  MaKCH-
MaJIFHOTO TIPUPOCTa  XapaKTepHa
st A. holophylla, y npyrux BuioB
oHa Ha 10-20 % wmenpie. Cpoku
Havaja, KyJbMUHAIHA 1 OKOHYaHIS
pocta no0eroB Moz BIAMSHAEM KO-
JIOTUYECKUX (PAKTOPOB BapBUPYIOT
o rofaM B mpeaenax 1-2 Henemns.

2. Haubonee mouuHBIE 1OOErU

dbopmupytorcst 'y A. holophylla n
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A. concolor. Paznmuuust B BEIUIH-
HE JaHHOTO IOKa3arelsi O0yCIIOB-
JIUBAIOTCS TIPEXKIE BCETO pasiiu-
YHSIMA B WHTEHCHBHOCTH, a HE B
MIPONIOJDKUTENTBHOCTH ~ pOCTa  UX
noberoB. /luHamuka mpupocTta mo-
0eroB y BUIOB pona Abies BecbMa
3aMeTHO pa3nuyaercs. Hawamo
U KYJIbMHUHAIUS TPUPOCTA Y HUX
B HawOOJNBIIEH Mepe 3aBHCHUT OT
TEMIEPaTypPHOTO PEKHMMa BO3yXa.
BrnaxxHocTh BO3/IyXa M KOJIMYECTBO
arMOC(epHBIX 0CAZKOB MOCTOSHHO
MIPEBHIMIAIOT ONTUMAILHYIO BEITH-
YHHY JUIs 3TOTO MpoIecca.

3. Hagamo pocrta xBOM H3ydYa-

eMBIX BHJIOB pona Abies oTMeda-

€TCsl B KOHIIE Masi — HaJdaJie HIOHS.
Paznuuust npu 3TOM HE MpeBbImIa-
10T 2—4 cyT. PaHble Bcero Kyib-
MUHALUS IPUPOCTA XBOM OTMEUa-
ercsay A. holophylla v A. concolor.
Ero BenwumHa y AaHHBIX BHJOB
B 1,5-2 paza Gomble, 4eM y apy-
rux BuoB. CpoKM Hauyania, Kyib-
MHUHALUU ¥ OKOHYaHUS POCTa XBOH
MOJl BIUSTHHEM  OKOJIIOTHYECKUX
(akTOpoB M3 roma B ol MOTYT
BapbUpoOBaTh B mpezenax 2—18 cyT.

4. Camas kopoTkas xBos (hop-
mupyercs v A. sibirica, y npyrux
BUIOB oHa Ha 25-30 % miuuHee.
HaubGonpmum CcX0OCTBOM B -

HaMHUKEC pPOCTa XBOU OTIMYAKOTCA

bubnuoepaguyeckuii cnucox
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A. holophylla n A. concolor. Ha-
4ayuo pocTa XBOU 3aBHCHUT OT TEM-
MepaTypHOTO peXUMa  BO3AYyXa,
a JIMHAMHUKa pocTa, KpOME TOTo, OT
BII2YKHOCTH BO3IyXa W atMmocdep-
HBIX OCaJIKOB. XapakTep U CTEIeHb
BIIMSTHHS KOJIOTHUECKHUX (DaKTOpOB
Ha POCT XBOHM BECbMa HE3HAYMTEIThb-
HO MEHSIOTCSI 110 TofIaM, HO 3aMeT-
HO pa3NIUYaroTCcsl y U3y4acMbIX BU-
1oB pona Abies.

5. Haubonee mnepcreKTHBHBI-
MU JIISl O3€JICHEHHSI HACEICHHBIX
MYHKTOB (C HU3KOH CTENCHBIO
3arpA3HCHUA HOHHIOTaHTaMI/I)
ciaemyeT Tpu3HaTh A. sibirica u

A. balsamea.
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