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B crathe npoaHaIM3MpOBaHbl COBPEMEHHBIC TCHACHIIMM PALIMOHAIbBHOTO MCIOJb30BaHUST OBICTPOPACTYIIIUX
KyCTapHUKOBBIX MB. MIBa TpexTeramHkoBas (Salix triandra L.) paccMaTprBaeTcsi KaK ICTOYHUK IIpyTa IS TUIe-
TEHUSsI, a TAKKE KaK BUII, BBITTOTHSIONINI BaXKHbIEe 9KOCUCTeMHbIe (hyHKIMU. Llenb uccinenoBaHust — BBISIBUTh
BJIMSTHUE HEPABHOMEPHOTO pacmnpeaesieH!sI 0CalkKOB Ha POCT U pa3BUTHE TTOOETOB UBbI TPEXTHIUMHKOBOM.
TecT-00BEKT — TeHETMYECKU BbIDOBHEHHASI MOC/IbHASI MHOPENHO-KJIOHOBAS MOITYJISILIASI UBbI TPEXThI-
YUHKOBOI. Martepuan — OnHOJIETHUE CaXXeHIIbl, BbIpallleHHbIe U3 HEYKOPEHEHHBbIX YepeHKoB. M3yuyeHa
IMHAMMKa pa3BUTHS TOOETOB B UEThIPEX KJIOHAX BBl TPEXTHIUMHKOBOI B IBa Pa3HBIX rojia ¢ U30bITOYHBIM
yBiaxHeHueM. Bropoit rog HabmoneHuii oTandaics OT TPeabIAYIIero N30bITKOM OCaIKOB B IEPUOJ YKO-
pEHEeHMSI YepEHKOB. B yc10BMSIX 3KCTIepMeHTa MaKCMMaJIbHasI IJIMHA TOAUYHBIX MoOeroB coctaBuia 210—
220 cM, HE3aBUCUMO OT Tofia HabJIIoAeHUI. YCTaHOBJIEHA HIMKJIMYHOCTh U3BMEHEHUSI CYyTOYHOTO TIPUPOCTa
no6eroB. [ToJIHBIN CE30HHBII LIMKJT Pa3BUTHUS TOMUYHBIX TOOETOB BKJIIOYAET YEThIPE MHOTOIHEBHbBIX ITUK-
sa. Bropoii u TpeTuii MHOTOAHEBHBIE LIMKJIbI XapaKTEPU3YIOTCS HAMOObIIMM CYTOUHBIM TTIPUPOCTOM MO~
0eroB B ITIepBOIi MOJIOBUHE JeTa. MaKCUMaJIbHBII CYyTOUYHBII MPUPOCT IMOOEToB B 006a roga HabIOAeHUI CO-
craBun 4.1—4.9 cM/cyT B Hauasie jieta. BeceHHUI 1 TTO3MHENETHUI CYyTOUHBIN TIPUPOCT HA OOJILIITUHCTBE
noberoB He npeBbicuil 2.3—2.7 cM/cyT. Ha BTOpOii roa HaGIoaeHWI MO3IHEIETHUM CyTOYHBII TpUPOCT (B
cpemnHeM 1.9 cM/cyT) GBUT HEMHOTO BBIIIIE, YeM B MepBHIii o (B cpenHeM 1.6 cMm/cyT). BoIsiBIeHa CHHXPO-
HU3alMs pa3BUTHSI TIOOETOB B HaUasIe JieTa, HE3aBUCUMO OT rojia HaboeHuit 1 oT hakTopa KiioHa. 30b1-
TOYHOE YBJIaXXHEHNME B MePUOJ YKOPEHEHUSI YePEHKOB MPUBOAUT K CMEILIEHUIO TTMKOBBIX 3HAYEHU A CYyTOY -
HBIX TIPUPOCTOB Ha OoJiee no3aHue cpoku. Ha hoHe HepaBHOMEpHOTO pacnpeneseHust 0CaaKOB BbISIBIEHO
BIUsiHUE (haKTOpa KJIOHA HA CE30HHYIO IMHAMUKY CyTOUHOTO TipupocTta. [1pu nsyyeHun pocra u pa3BuTus
MoOEeroB B KJIOHAX MBBI TPEXTHIYMHKOBON HEOOXOIMMO YYMTBHIBATh HEPABHOMEPHOCTbH pacIipele/IeHUs
0Ca/IKOB B MEPBOI IMOJIOBUHE BET€TAllMOHHOTO MEPHOa.

Karouesnie cnosa: usst, Salix triandra L., uzmenenus kaumama, uzbbimouHoe ysaazicHenue, 00HoAemHuue nobeau,
CYMOUHbBLI NPUPOCm, OUHAMUKAQ PA38UMUSL, UUKAUMHOCMb PA3GUMUSL.
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WBEI (Salix L.) — Gombliast 1o KOJIMYECTBY Ipynia
OOIIEN3BECTHBIX APEeBECHO-KYCTAPHUKOBEIX pacTe-
HUIi, BKJIIo4Yaromas okojao 450 BUIOB ¢ MHOTOYMC-
JIECHHBIMU NOABUAAMU Y pa3HOBUIHOCTSIMMU, a TAKKE
€CTECTBEHHBIMM W WCKYCCTBEHHBIMU TUOpUIaMU
(Wuetal., 2018). HanGopImee mpakTUIecKoe 3Haue-
HUE UMEIOT BHICOKOIIPOAYKTUBHBIC BUIbI Salix, KOTO-
phble JIETKO Pa3MHOXAIOTCI KOPHEBBIMU YepeHKAMU
(Anuudepos, 1984). biaronapsi cBoeit CrtocoOHOCTH K
BEreTaTUBHOMY Pa3MHOKEHUIO, UBbI SIBJISTIOTCS OT/INY -
HBIMU CUCTEMAaMM JUISI UCCIIEI0BAHUS KJIOHAIBHBIX Pe-
IUIMK, BhIpaIllEHHBIX B pa3HbIX yciaoBusx (Berlin et al.,
2017).

M BBl yCTOIYMBEI K pSIAy CTPECCOB, B TOM UMCIIE K
cTpeccaM, OOYCIOBIIEHHBIM HEIOCTAaTKOM WM W3-
OBITKOM BOBI B ITouBe (Zhang et al., 2020). [ToaTomy
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WBBI OOBIYHO BBICAXKMBAIOT HAa MapruHajbHBIX 3€M-
JISIX, HalIpUMeEp, B pailoHaX, MOABEPXKEHHBIX HABOI -
HeHusM. 11 pacTeHMi, CO3MAaHHBIX ITOCAAKON He-
YKOPEHEHHBIX YEPEHKOB, 3Tall YKOPEHEHUsS MMeeT
pelalonree 3HadeHue. M30BITOUHOE YBIaKHEHUE B
9TOT MEePUOA MOXKET 0OKa3aTh HETAaTUBHOE BIMSIHUE HA
pacteHus (Rodriguez et al., 2018).

IIpakTuueckoe 3HaueHUWE WUB TPYAHO Mepeole-
HUTH. B 30Hax yMepeHHOro KjinumMara ObICTpOpPacTy-
mue BUObLl Salix TIPencTaBISTIOT COOOM MCTOUHUK
sHepreTudeckoii omomaccel (Stolarski et al., 2019).
[ImaHTauyy UBBI ¢ KOPOTKMM O0OOPOTOM MOTYT ITOI-
JIepXXUBaTh 3KOCUCTEMHBIE YCIYId, CBsSI3aHHBIE C
KpYyroBOopoTOM TuTaTesibHbIX BeliecTB (Weih et al.,
2021). BBl IIMPOKO MIPUMEHSIIOTCS B 3aIlIUTHOM JIe-
copa3BeJeHNU OJjlarogapsi CBoei KpaifHeil BBIHOCIIH -



JUHAMUKA PA3BUTH TTOBETOB UBBI TPEXTHIUMHKOBOM 45

BOCTH, CHOCOOHOCTH K BE€T€TaTMBHOMY Pa3MHOXKE-
HUIO ¢ 00pa3oBaHMEM MOIIIHON KOPHEBOI CUCTEMBbI
(Zhu et al., 2016). VIBbI NCITONB3YIOTCS TSI IITUPOKO-
ro CIIEKTpa DSKOJOTMYECKMX IIPOEKTOB, BKIIIOYAs
OYMCTKY CTOYHBIX BOH, TpUOpexHbIe Oydepsl M
ourcTHbIe 3abosioueHHble yuyacTku (Fredette et al.,
2019; Zhang et al., 2020). [ToGern uB comepxXaT TaKue
OMOJIOTMYECKN aKTHUBHBIE BeEIlleCTBa, KaK (peHOJIO-
IJIMKO3UAbI, (p1aBOHOUIBI, TyOWUJIbHbIE BellleCcTBa U
¢denonokmciorsl (Gligori¢ et al., 2019).

MNBa TtpexthiunHkoBass (S. ftriandra L., syn.
S. amygdalina 1..) — TUNUYHBIN NpPENCTaBUTEb Bbl-
COKOTIPOAYKTUBHBIX KYCTApHUKOBBIX WB CEKIIUH
Amygdalinae Koch (Triandrae Dum.) nonpona Salix
Nas. (Amerina Dum.) (Skvortsov, 1999). OnHa u3 ca-
MBIX BaXXHBIX KYJBTYPHBIX UB KaK MUCTOYHUK TIpyTa
JUJISI TIJIETEHUST BBIPAILIMBAETCSl HA ChIPbEBBIX TIAHTA-
IIUSX B peXXUMaX PEryIsSIpHOI CPpEe3KH TSI U3TOTOBIIE-
HUSI KOp3nHOYHBIX MaTepuajioB (Noleto-Dias et al.,
2019). Ba TpexThIYMHKOBAsI MPEACTABIISIET MHTEPEC
KaK BUI, BEITIOJTHSIOIIWI pa3InyHbIe 3KOCUCTEMHBIC
byHKIIMHM, B YaCTHOCTH, B BECEHHMI ITepro obecrie-
yyuBaeT MUIICH METOHOCHBIX ITYe U APYTrUuX HaceKO-
Mbix-onbummtTeneil (Wu et al., 2019). Takske uBa sIBJIsSI-
€TCs TIEPCITEKTUBHBIM MCTOYHUKOM (hbapMalieBTUYe-
ckoro cbipbs (CaHHUKOBa U1 Ap., 2018).

CITOCOOHOCTh pacTeHWI BBIKMUBATH B HOBBIX
YCIIOBUSIX OKPYXKAIOIIeit cpebl, BRBI3BAHHBIX MI3MEHE -
HUEM KJIMMaTa, 3aBUCUT OT MOIyasluii, obJagaro-
XX TOCTAaTOYHOI TeHETHMYECKOM M3MEHYMBOCTHIO,
YTOOBI amaNITUPOBATHCSI K CE30HHBIM M3MEHEHUSIM
(Richards et al., 2020). 3a mociaeagnue 50 jeT HabJIO-
Jlajlach YCTOMYMBAsi TEHAEHIIMSI K TIOBBILLIEHUIO CPe/l-
HUX TeMIlepaTyp BO3IyXa W YBEJIMYCHHUIO TOITOBBIX
CyMM OCaJKOB Ha Bceil Tepputopuu Poccuu Bo Bce
ce3onbl (Jokmaz ..., 2021). CnocoOHOCTD IepeBbEB
pearmpoBaTh Ha M3MEHEHHWE KJIMMaTa — aKTyallb-
HBIf BOTPOC KaK B KOHTEKCTE €CTECTBEHHBIX JIECOB,
TaK U B KOHTEKCTe NCKYCCTBEHHBIX mocanok (Cortés
et al., 2020).

TemmepaTypa BO3myXa U KOJMYECTBO OCAIKOB
OKa3bIBAIOT 3HAYNUTEbHOE BIIMSHUE Ha YPOXKail UBBI
(Harayama et al., 2020). B cBsI3u ¢ moBceMeCTHBIM
U3MEHEeHHWeM KJIMMaTa OXWJIaeTcsl yBeJIWdeHUe 4Ya-
CTOTHI 3KcTpeMalbHbIX moxmeil (Rodriguez et al.,
2018). B pesymbTate BO3MOXHO BO3HMKHOBEHUE
cTpecca U30bITOYHOTO YBIAaXHEHUs (excessive mois-
ture stress, EM-stress) (Powers et al., 2009).

BmusHue m30BITOYHOTO aTMOC(hEepHOro yBIIaXKHE-
HUS Ha pa3BUTHE YEPEHKOBBIX CaXKeHIIEB 1B N3Y4aJIOCh
ITyTeM ITOCTAHOBKMU TOPIIIEYHBIX SKCITIEPUMEHTOB B TETI-
JMIax u Ha oTkpbeIToM Bo3ayxe (Rodriguez et al., 2018;
Keita et al., 2021). B To e BpeMs1 pOCTOBBIE peaKIIuu
YEepEHKOBBIX CAXEHIIEB Ha SKCTpeMaabHbIe U3MeHe-
HUS TUAPOTEPMUYECKOTO peXXMa B YCJIOBUSIX TTOJIe-
BOTO OITbITa U3YyYeHBbl HETOCTATOYHO.

Panee Hamu ObLIO ITIOKa3aHO, YTO MBA TPEXThI-
YUHKOBAsI MOXKET MCIIOJIb30BaThCs KaK TECT-OOBEKT
JJECOBEJEHUE

Nel 2023

JUIST U3YYeHMsI BIMSHUS KPaTKOBPEMEHHOM paHHe-
JISTHEH 3acyxy Ha pOCT U pa3BuUTHUE 1mobderoB (Ado-
HuH, 2021a).

Heﬂb JaHHOTO MCCJIENOBAaHUA — BBISABUTH BJIMS-
HHNE HEPAaBHOMECPHOIO pacrnpeacjICHHA OCaaKOB Ha
POCT 1 pa3BUTUEC OJHOJICTHUX YCPCHKOBBIX CA2KCHIICB
B KJIOHaX MBbI TpGXTbI‘{MHKOBOﬁ nmpu U30BITOYHOM
BECCHHC-JICTHEM YBJIA2KHCHWU B pa3HbIC I'OAbI.

OBBEKTbI U METOAMKA

HccnenoBanus TpoOBOAMIIMCHL B CaMIETYyMe
BpsiHckoro  rocymapCcTBEHHOTO  YHUBEpCHUTETa
(53°1623.50” c.11., 34°21°11.50” B.1.) Ha TEPPUTOPUU
bpsiHckoro okpyra 30HbI IIMPOKOJIVMCTBEHHBIX Jie-
coB. Tur 1Moy — aBTOMOpGHBIE, CEpbIE JECHbIE, Ha
JIECCOBUAHOM KapOOHATHOM CyIJIMHKe. Tum jeco-
pacTuTenbHbIX ycnoBuii — D3 (me3orurpoduiabHas
nyopasa). cxonHbIit TUIT pacTUTEIbHOCTH — Quer-
cetum coryloso-aegopodiosum.

B kauecTBe TecT-00bEKTa UCIIOIb30BAACh TeHE-
TUYECKM BHIPOBHEHHAsI MOJE/IbHAsI MHOPEIHO-KIIO-
HOBasl MOITYJISIINSI UBbI TPEXTHIYMHKOBO. [Togpo06-
Hasl UICTOPUS pONOHAYAJIbHUKOB KJIOHOB M TEXHOJIO-
TUs CO3MaHUSI WHOPEIHO-KJIIOHOBOI MOMYJISIIUA
onucansl paHee (AdonuH, 20210). B kauecTBe MaTe-
puajia UCII0JIb30BaJIMCh YePEHKOBBIE CaxkKeHIIbI I1ep-
BOTO roja XXWU3HU, JJISI YEero €XEroaHO IIPOBOAMIIOCH
OOHOBIIEHUE TECT-00BEKTA.

Hab6aroneHus 3a pa3BUTUEM IIOOETOB IIPOBOIMIIN
B TOTOOHO-KINMaTHUecKnX ycsroBusax 2020 m 2021 rT.
s aHanu3a AWHAMUKU arpoMeTeopOJIOrHnYecKUx
¢dakTOpOB Ha TEPPUTOPUM pailoHa MCCIACAOBAHUI B
Te4eHUe IIEPUOJOB BeTeTalliM MCIOJIb30BAINCh
arrpodoupoBaHHbIe Mpouenypsl (Maetal., 2021). Mc-
XOMHBIC JAaHHBIE 110 CYTOYHOM TMHAMUKE TeMIlepa-
TypbI Bo3ayxa 7°C 1 KoJau4ecTBa 0CaagkKoB R, MM B
paiioHe wucciaenoBaHUK (MeTeocTaHIIUS DBpsHCK:
53°12°45” c.u., 34°10°54” B.11.) TTOJTy4eHBI U3 OTKPHI-
toro ucrounuka (Iloroma u kimMmar ..., 2021), a 3atem
CTpyIIUpOBaHbI Mo AekanaM (JIurBuHoBa, 2021).

OCHOBY JAHHOIO MCCJIEAOBAaHUSI COCTABUIM pPe-
3yabTaThl HabmoneHwnit B 2021 1. 3a pa3BuTHeM node-
roB B yeTbipex kjoHax (04, 105, 18, #20) nipu
3-KpaTHOii MOBTOPHOCTU. B KauecTBe KOHTPOJISI MC-
noab3oBanuchk Matepuanbl 2020 1. — Te XXe KJIOHBI, HO
MOBTOPHOCTh 6-KpaTHast (AdonuH 20216). Bee ca-
KEHIIbI (DOPMUPOBAJIMCH B OMUH IT00er. JIJ1s moryde-
HUST UCXOIHBIX TaHHBIX KaxXabie 4 CyT B IIEPUOI aK-
THUBHOTO pOCTa MoOEeroB (Mail—aBrycT) IMIPOU3BOAUIUN
nsMepeHne ux mmHB (L, cm). Jlamee meromoMm
CKOJIB3SIIEeH paMKM IIMUPUHON § CYyT M MOILIAarOBBIM
cMelleHreM 4 CyT BBIYMCIISIJIM CYTOYHBINM IIPUPOCT
no6eroB (AL, cm/cyt). [TlonydeHHBIE pe3yabTaThl ObI-
JI1 0O6paboTaHbl CTATUCTUYECKM C MCIIOJb30BaHUEM
pecypcoB npuiioxeHuss MO Excel. [l1st manbHeiIie-
ro aHaju3a CTPOUJIN rpapuKu Ce30HHOM AUHAMUKU
Lun AL. ITogpoOHas MeToguKa IMOJTyIeHUS UCXOTHBIX
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JaHHBIX W aJITOPUTM aHalu3a psSaoB TMHAMUKU pa3-
BUTUS I100€roB oIMcaHbl HaMu paHee (AQOHUH
20216). 11 OlLIeHKM CE30HHOIO pa3mMaxa M3MEHYH-
BOCTU CYTOUYHOTO MPUPOCTA B pa3HbIe TOJbl BHIUMC-
JISLTA CPENHEKBAIPATUIHYIO aMIUTATYIY Agys — KBall-
paTHBIN KOpEeHb U3 CpemHero kBaapara (haKTUIeCKIX
OTKJIOHeHU AL OT CpeIHEronoBoro MpupocTa.

PE3VJILTATBI U OBCYXIEHHUE

JvHaMuKa cpemHUX AeKaIHbIX TeMIIepaTyp BO3-
JIyXa U MOAEeKAaIHbIX CYMM OCAIKOB B TEILJIbIE IIEPUO-
ae1 2020 n 2021 rr. moka3aHa Ha puc. 1 1 2.

B 06a rona HaGoAeHUI TIEpBbIE MOJTOBUHBI BETe-
TallMOHHBIX TEPUOAOB (Mali-ulOHb) OXapaKTepu30-
BaJINCh YMEPEHHO TEIJIOM MOTrojoil ¢ M30BITOUYHBIM
atMoc(epHBIM yBrakHeHHeM. OTKIIOHEHUST TeMITe-
paTyp OT CpeIHMX MHOTOJETHUX 3HAYEHWII B Mae-
utoHe coctaBuian +0.3°C 82020 . u +0.7°C B 2021 T.
KonuuectBo ocankos 3a Maii-utoHb B 2020 . 1OCTUT-
70 279 MM (204% ot HOpMEI), B 2021 1. — 297 MM
(214% ot HOpMBI). BTOpBIC TOJIOBUHBI BETeTAIlMOH-
HBIX epronoB (c 1 mioist o 20 aBrycra) B 06a roga
HaOMIOACHUI OXapaKTepU30BaJIUCh CyXOil TTOrogoM.
KonmyectBo ocamkoB B 2020 1. cocraBmiio 76% ot
HopMBbl, B 2021 1. — 58%. Ilpu 3TOM OTKJIOHEHUS

JIECOBEAEHUE

Nel 2023
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TeMIIepaTyp OT CPSAHUX MHOTOJIETHUX 3HAYEHUI CO-
cramin +0.2°C B 2020 1. 1 +2.3°C B 2021 . (¢ Tpe-
Thell IeKaabl UIoJs U 10 KoHlia aBrycra 2021 r. Ha-
Omonanack aTMocdepHasl 3acyxa CpeaHeil WHTeH-
cuBHOCTH). B TO ke BpeMsi Havyajao BereTallMOHHOIO
nepuonaa 2021 1., I0 cpaBHEHUIO C TIPEABIAYLIAM TO-
JIOM, OXapaKTepU30BaJIOCh U30BITOUHBIM aTMOCep-
HBIM YBJIaxXHEHHEM: B umHTepBajie ¢ 20 ampens 1o
20 mag cymma ocangkoB B 2021 1. coctaBmiia 124 mm
mpoTuB 67 MM B 3ToM Xe nHTepBaie 2020 r. CpeaHsist
TeMIeparypa Bo3ayxa B 2021 r. B unTepBaie ¢ 20 amn-
pens o 10 mas okasanach Ha 2.03°C HuMXKe, 4eM B
MPENbIAYIIEM TOIy.

B 00a roga ucciemoBaHmMit 9YacTh MOOETOB 3aBEp-
IIa pa3Butue (C OTMHUpaHUEM BEpXHE IOYKU) B
TpeThel AeKae UIoJisl, a YacThb MPOAOJIKUIIA POCT 0
cepennHbl aBrycra. s majapHEMIero mcciaeaoBa-
HMSI OBUIM MCIIOJIb30BaHbI MOOETU IJIMHOKM HE MEeHEee
125 cM, 3aBepiuBIIKe pOCT B aBrycte: 20 moderos B
2020 r. 1 10 moGeros B 2021 1. B pe3ynbrare ynaiochk
OpOCIeanTh TUHAMUKY POCTa U Pa3BUTHUS ITOOETOB
Ha TIPOTSDKEHUM Bcero nepuona Bereranuu. Ce30H-
Hasl JMHAMKKa POCTa MPOMCCIEI0OBAHHBIX II00ETOB B
2020 m 2021 rT. TOKa3aHAa Ha pUCYHKE 3.

B 00a roma HabOaeHUI TpaeKTOPUU CE30HHOMN
JIMHAMUKH POCTa UCCIIeIOBAHHBIX II00ETOB UMEIN KOH-
duTypanio KyMyJISTUBHBIX S-00pa3HBIX KpUBBIX. PocT
no6eroB B 2021 1. mo cpaBHeHUIO ¢ 2020 1. Havascs ¢ 3a-
JIEPKKOM MPMMEPHO Ha 4 CyT: IJIMHA IT0OETOB JOCTUIJIA
10 cm B 2020 1. K 1721 mag, a B 2021 1. — k 21—25 mas.
CMelleHue HaYaJIbHBIX 3TAIlOB pOCTa I100eroB Ha 00-
Jee no3mHue cpoku B 2021 T. MOXET OBITH CIICACTBU-
€M JOXIJIMBOM NMpOoXjaagHOM Moroabl B MepUOI YKO-
pEHEHUsSI YEepEeHKOB (KOHEL aIlpelisi—Hadajao Mas).
Hau6omee mHTEeHCUBHEIL POCT TOOETOB B 00a rojaa Ha-
OJIIONEHUI BBIABJIEH B IIEPUOL ¢ 6 MIOHS 1O 12 MIO0Is.

JIJECOBEAEHUE

Nel 2023

Bo BTOpOI1 MONMOBUHE UIOJISI U A0 CEpEeIMHBI aBrycra
pPOCT TTOOETOB MPOIOJIKUICS, HO C MEHBIIIE UHTEH-
cuBHOCTBIO. KpaTkoBpeMeHHas aTMocdepHasl 3acy-
Xa BO BTOpoii rmosioBuHe jeta 2021 1. He oka3aa 3a-
METHOTO BIIMSIHUS Ha pocT noGeros. [1o ntoram Bere-
TallMOHHBIX TIEPUOAOB IBYX JIET HAOIIOASHUIT caMble
JUJIMHHBIEe TT00eTH 00pa30oBaliu CaXkeHIIbl KJIoHa #04:
B 2020 1. mmHa moberoB coctaBmia 210—215 cMm, B
2021 1. — 210—220 cm.

JwvHaMuKka cyTouHoTo npupocTa rmoderos B 2020 u
2021 rT. oXxapaKTepru30Bajaach OTYETINBO BhIPAXKECH-
HOM IIMKJIMYHOCTHIO (puc. 4).

B 06a ronga HabGmroAeHMIA B KOHLIE BECHBI, 25—29 Mmasl,
CYTOUHBII TPUPOCT MOOErOoB JOCTUT C€JIabo BbIpa-
JKEHHOTro TIO3[HEBeCEHHEero Makcumyma. Jlanee, B
caMOM Hauajie Jieta, 2 UtoHsI, Ha OOJIbIIIMHCTBE Mo0e-
roB, HE3aBUCHUMO OT KJIOHOBOI MPUHAIJIEKHOCTH,
BBISIBJICH MUHUMYM AL, TI0CIIe KOTOPOTO CYTOUYHBIMN
MpUpPOCT moberoB pe3ko yeeauuwiics. B 2020 r. K
10 MIOHSI CYTOYHBIN MPUPOCT JOCTUT aOCOJIOTHOTO
MaKCUMyMa, KOTOPBIN Ha OOJIBIITMHCTBE ITOOETOB CO-
CTaBWJI OKOJIO 4 CM/CYT, @ Ha caMbIX CUJIbHBIX TTO0e-
rax — 4.1—4.9 cm/cyt. B 2021 1. mocyie mpoxoxaeHust
paHHeJIeTHEr0 MUHUMYMa CYyTOUHBI MPUPOCT yBe-
JINYWJICS, HO AMHAMUKA CYyTOYHOTO MPUPOCTa MOOETOB
pa3HbIX KJIOHOB OKazajach pasnuyHoil. Ha mobGerax
kitoHa 1104 K 14— 18 mioHS OBbLT TOCTUTHYT a0COTIOTHBIN
MaKCUMYM CYyTOYHOTO npupocta — 3.8—4.4 cM/cyT, 4TO
COOTBETCTBYET NUKOBBLIM 3HaueHusIM AL B 2020 r. Ha
OOJIBLIMHCTBE MOOETOB OCTAIbHBIX KJIOHOB a0COJIOT-
HbIil MakcuMyM AL — 2.4—3.3 cM/cyT — ObLI JOCTUT-
HYT K 18—22 utons. ITociae mpoxoxaeHNss MaKCHUMY-
MOB CYTOUHBIU MMPUPOCT HEPABHOMEPHO CHUXKAJICS C
obpa3oBaHNEeM JOKIbHBIX MaKCUMYMOB 30 UIOHS B
2020 r. u 8 urons B 2021 r. Takum o6pazom, B 2021 T.
CpeIHEJEeTHHE MUKMU OKa3aJlucCh CMEIIEHHBIMM Ha
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8 cyT Ha GoJiee mo3aHME NaThl. MHTEpBaIBI K€ MEXIY
STUMHU TUKaMu — 20 CyT — OKa3aJIuCh ONTUHAKOBBEIMH
B pa3Hble ro/ibl 1 HE3aBUCUMBIMHU OT (haKTOpa KJIOHA.

B o06a roma HaOmomeHWiI B cepemudHe JieTa Ha
OOJIBIIMHCTBE MOOETOB BBISIBJIEH CPEIHEIETHUI MU~
HUMYM CyTOUHOTO npupocTa: 12—16 miong B 2020 T. u
16—20 utonst B 2021 r. He3aBucumo oT roga Habo1e-
HUI U OT (haKTopa KJIOHA, Mocie 16 WIoJsT pUTMBI CY-
TOYHOTO TPUPOCTa MOOGETOB CMHXPOHU3UPOBAUCH.
K 24—28 ntons cyTOYHBII NPUPOCT HECKOIBKO YBE-
JINYWJICS, a 3aTeM MPOU3OIILIIO €T0 CHUKEHUE BILIOTh
JI0 OKOHYaHUS Beretanuu. Takum o6pa3om, B 06a ro-
J1a HaOIIOIeHUI BBISIBICHO 4 MHOTOJHEBHBIX LIMKJIA
KoJIeOaHUI CyTOYHOro mpupocTa. JISTHUM LUMKIJIaM
MPENIIECTBYIOT paHHEJIECTHUE MUHUMYMBI, CHHXPO-
HU3UPOBaHHbIE HE3aBUCUMO OT r'ojla HAOJIOAeHU 1
OT (hakTOpa KJIOHA.

CpenHerogoBble MoKa3aTejyd CyTOYHOIro IIPUpPO-
cTa 1o0eroB NpuBeACHEI B Ta0. 1.

CpenHre 3HAaYeHHST CYTOYHOTO TIPHPOCTa IT0OETOB
B 2021 1. okazamuch Ha 0.11 cM/cyT Oombiie, 4eM B
2020 1., omHaKO 3TO TIPEBBILIEHUE CTAaTUCTUYECKU
HenoctoBepHO (P > 0.10). CpenHekBagpaTUYHAs aM-
MIATYyHda KojaebaHmit cyrouHoro mpupocrta B 2020 1.
oKaszajiach 3aMeTHO BbIllle, yeM B 2021 1. bénbiine

3HaueHUs1 Agys B 2020 1. 00YCIOBICHBI OONBITUMU
NUKOBBIMU 3HaueHUsIMU AL B Havajie nioHs. B To ke
Bpems B 2021 1. Bbicokue 3HaueHus AL 1 Agyg HA TIO-
Oerax kioHa 04 naau HeCKOJIbKO 3aBBIIIIEHHOE 3Ha-
YEeHUE ITUX TOoKa3areseil: CpenHU CYyTOYHBII Npu-
pocT Ha moberax KJioHa coctaBui 2.42 + 0.129 cMm/cyT
(rmpotuB 1.85 *+ 0.048 cMm/cyT Ha rmobderax ocTajlbHbIX
KJIOHOB) IIpU aMIUIATyIe KoJjie0aHUIA CYyTOYHOTO
npupocta 1.10 cm/cyTt (mpotus 0.61 cM/cyT Ha T100€-
raXx OCTaJbHBbIX KJIOHOB). B 1ieJloM ce3oHHast muHa-
MHKa CyTOYHOTO HpupocTa IoberoB kioHa 104 B
2021 r. oka3zanach CXOOHOM C CE30HHON TUHAMUKON
HapacTaHUs 1TooeroB Bcex KiIoHOB B 2020 T.

3AKJIFTOYEHHME

B pasHbie rOAbI ¢ M3OBITOUHBIM aTMOCGhEPHBIM
yYBIIaXKHEHHEM IWHAMMKA HapacTaHUsS IMOOETroB Ha
OMHOJISTHUX YEPEHKOBBIX Ca)KeHIaX MBbI TPEXThI-
YUHKOBOM OXapaKTepu3oBajach LIMKINYHOCTHIO,
00yCIIOBJICHHOI YepegoBaHMEM MAKCUMYMOB U MU-
HUMYMOB CyTOYHOTO mpupocta. [Ipu 3Tom paHHe-
JIETHUE MUHUMYMbI CUHXPOHU3UPOBAHBI HE3aBUCH -
MO OT rojJia HabJIIoAEHUI, OT (DaKTOpa KJIOHA U OT UH-
IUBUAYAJbHBIX OCOOEHHOCTEH caxkeHIleB. B To ke

Ta6muna 1. M3MeHYMBOCTh AMHAMUKY CYyTOYHOTO IIPUPOCTA MOOETOB B pa3HBIE TOAbI

ITokazaTenn TMHAMHWKU CYTOYHOTO IMPUPOCTa

2020 T. 2021 r.

KonmmiecTBo BEIMMCICHHBIX 3HAUEHWUI CyTOYHOTO TTPUPOCTA

CpemHeToI0BOM CYyTOUHBINM IPUPOCT

CpenHeKBagpaTUYHas aMIUTATY1a KOJieOaHUIA CyTOUHOTO IPUPOCTA

KoaddunmeHT Bapuay CyTOUHOTO IIPUPOCTa

427
AL,,= 191 +0.047 cm/cyt
Arms = 0.99 cm/cyT
CV=>51.3%

215
AL, =2.02+0.054 cm/cyT
Arms = 0.79 cm/cyT
CV=39.2%
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BpeMsI B IMTHAMHWKE HapacTaHUsI IT00ETOB BTOPOTO T'o-
J1a HaOJIONECHUI BBISIBJICHBI HEKOTOpPbIE OCOOCHHO-
CTHU: HayaJibHbIe (BECEHHME) DTAIlbl pOCTa, a TaKKe
paHHEJEeTHINE TNKHN CYTOUYHBIX IIPUPOCTOB ITOOETOB
CMelleHBI Ha 0oJiee TTo3MHMEe CpoKM. Takue cMmelle-
HUSI MOIVIA OBITh OOYCIOBJEHBI O0Jiee MOXIIUBOM
MOTOI0# B KOHIIE alpess — IIepBOil MOJJOBUHE Masl.
Kpome TOoro, Ha BTOpPOI TOH BBISIBJICHO BIIMSIHME
¢dakTOpa KJIOHA Ha aMIUIMTYAY KOJIeOaHUIA CYTOYHO-
TO TIPUPOCTA.

Takum oOpa3om, Ipu U3y4eHUU BIUSHUS U30bI-
TOYHOTO YBJIaXXHEHUSI Ha POCT U pa3BUTHE MOOETOB
UBBI TPEXTHIYMHKOBOI HEOOXOAMMO YUYUTHIBATH OCO-
OGEHHOCTH TTOJEKAaTHOTO pacipenaeaeHusT aTMochep-
HBIX OCAIKOB B IIEPUOJ YKOPEHEHUST YEPEHKOB.
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Development Dynamics of the Almond Willow’s Shoots
on Different Levels Atmospheric Moisture

A. A. Afonin*
Bryansk State University, Bezhitskaya st., 14, Bryansk, 241036 Russia
*E-mail: afonin.salix@gmail.com

The article provides an analysis of the modern trends in the rational use of fast-growing shrub willows. The
almond willow (Salix triandra) is considered a source of wicker for weaving, as well as a species performing
important ecosystem functions. The purpose of the research was to identify the influence of uneven precipi-
tation distribution on the growth and development of the . friandra shoots. The test site had a genetically
aligned model inbred-clonal population of S. triandra. One-year willow saplings grown from unrooted cut-
tings were chosen as a study material. The development dynamics of S. friandra shoots was studied in four
clones and in two different years with excessive moisture. The second year of observations differed from
the previous one by an excess of precipitation during the cuttings rooting. Under experimental conditions,
the maximum length of annual shoots was 210—220 cm, regardless of the year of observation. The cyclical-
ity was determined in the shoots’ daily growth’s variations. The full seasonal development cycle of shoots
includes four multi-day cycles. The second and third multi-day cycles are characterised by the greatest dai-
ly growth of shoots in the first half of summer. The maximum daily growth in both years of observation was
4.1-4.9 cm/day and occurred in early summer. The spring and late summer daily growth of most shoots
did not exceed 2.3—2.7 cm/day. In the second year of observation, the late-summer daily growth (on average
1.9 cm/day) was slightly higher than in the first year (on average 1.6 cm/day). The synchronization of the
shoots development in the beginning of summer was revealed, regardless of the year of observation and the
clones’ factor. Excessive moisture during the rooting of cuttings lead to a shift in the peak values of daily
growth at a later date. Against the background of an uneven distribution of precipitation, the influence of the
clones’ factor on the seasonal dynamics of daily growth was revealed. When studying the growth and devel-
opment of shoots in S. friandra clones, it is necessary to take into account the uneven distribution of precip-
itation in the first half of the vegetation period.

Keywords: willow, Salix triandra, climate change, excessive moisture, one-year shoots, daily growth, development
dynamics, cyclicality of development.
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