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PaccmaTpuBaeTcs mpobieMa BOCCTaHOBJIECHUS JIECHBIX (DHUTOIIEHO30B, pa3pyLICHHBIX B pe-
3yJIbTaTe BBIPYOKH APEBOCTOS M MOCIEAYIOmEro noxapa. OObEKTOM HCCIeI0BaHHS ObIIH
53-nmeTHHE KyNBTYpBI COCHBL, CO3/IaHHBIC TTOCEBOM B 1961 T. Ha BepecKOBO-TIaJIOBOM BBIPYO-
K€ C IecuaHbIMU Mo4yBaMu. Llenxp pa®oOTel — HCCIENOBaHME MOCIEACHCTBUS €KETOJHOTO
30-yeTHEr0 MPUMEHEHHS KaJMHHBIX yJOOpPEHHI Ha POCT COCHBI B TONIIMHY M KayecTBO e
npeBecuHbl. Y nobpenus (xmopuctsiii kanmuit (K), cynepdocdar (P), mouesuny (N)) BHOCH-
mu exerogHo ¢ 1967 r. mo 1996 r. Cxema ombiTa: KOHTpOJh (6e3 ynoopenuit), K, PK, NK.
[TocneneiicTBre XJIOPUCTOTO KaIHsA HA MIPUPOCT COCHBI 10 TUIOMIAN CEYEHUS CTBOJIA, KOTO-
pblit 6ostee MH(GOPMATHBEH, YeM MPUPOCT 110 TUAMETPY, IPOCIEKUBAIOCH JI0 KOHIIA HAOIIO-
neHuit. DPPEKTUBHOCTD MOCIENSHCTBIS Kalusl Ha CPEAHUI NMEpUOAMYECKUI MPUPOCT IO
TUTOIIA/IU CeYeHHMsI Oblla JOCTOBEPHO BHIIIE, YEM BO BPEMSI TPOBENICHHUS ITOJIKOPMOK. 3a BECh
niepuo HaOmroeHuit (HaunHast ¢ 15 u 1o 53 jer) kanumiiHoe yo0peHe 00eCeunio yYBeIu-
4yeHue B 1,2 pasa IuTomaay ce4eHus CPEAHETo JIepeBa Mo CPaBHEHUIO ¢ KOHTPOJIEM, OIHAKO
6osiee 3¢ GeKTUBHBIME OKa3aldHuch (GocdopHo-KanuitHoe (B 1,7 pasa) M a30THO-KanuiiHOE
(8 1,9 pa3za) ynoOpeHus. Y CTaHOBJIEHO, YTO €KETOJHOE IPUMEHEHHE XJIOPUCTOTO Kalusl Ha
npotsoxeHun 30 JIeT He 0Ka3alo CyIIECTBEHHOTO BIIMSHUS Ha CPETHEE KOJIMYECTBO CIIOEB B
1 cM npeBecwHBI U CpenHUI paguanbHBIN MpUPOCT. BKitoueHne B coctaB ynooperuit ¢oc-
¢dopa u a30Ta NPUBENO K YXYALICHUIO MCCIIEYyEeMBbIX MOKa3aTelel, HO OJIHOBPEMEHHO BbI-
3BAJIO MOBBINIEHUE JOJIH TMO3IHEH JAPEeBECUHBI. A30THO-KaIHMHbBIE YI0OpeHUs 00ecreunin
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IOCTI)KEHHE MaKCHMAaJbHBIX 3HAUCHHUU Cpe€aHero aumaMeTpa M 3araca ApEBOCTOsA, OJHAKO
CHU3WJIN TNIOTHOCTH JPCBCCUHBI.

Kniouegvie cnosa: KynbTypsl COCHBI, JIECHBIE NOXKapbl, MAKPOCTPYKTYpa IPEBECUHBI, MUHE-
paibHbIe Y0O0pEHUs, aOBbIe BRIPYOKH, IO3HSAS IPEBECHHA, PATHAIbHBII ITPUPOCT.

Beeoenue

JlecHple mOXapbl SABIAIOTCS OJHMM M3 MOLIHBIX (DaKTOPOB, OKAa3bIBAIOLIMX
HEraTUBHOE BJIMSHHE Ha JEeCHbIe (UTOLEHO3Bl. B Hambomibmiel creneHn UM IMOJ-
BEP)KEHBl COCHOBBIE HACAXKIECHMs HA IecuaHbIX MouyBax. B pe3ynbrare CHUIIBHBIX
MI0YKapOB YHUUTOXAIOTCS KUBOIM HAIlOUYBEHHBII IOKPOB M OPraHUYECKOE BEIECTBO
MOYB, MMPOUCXOIHUT BHIOPOC IBYOKHCH YTIIepoAa B aTMoc(epy, CHIKAeTCs MPOIyK-
TUBHOCTb HAaCaX/I€HUI M BO3MOKHOCTb BBITIOJHEHUS UMH MHOTOCTOPOHHHX 3KOJIO-
ruueckux ¢Qynxouid. [lo mHOpManmmMu rocynapcTBEHHOW CTATHCTHUKH IUIOIIAAL
JIECHBIX MoxapoB B Poccuu 3a 15 et Bo3pocna B 2 pasa, 10 JJaHHBIM JUCTaHIIMOH-
HOT'O MOHUTOpHWHTA — B 3 pasa [4], nosToMy npobieMa peabMIMTalny HapyLIEHHBIX
B pe3yJbTaTe MOKapOB JIECHBIX dKOCUCTEM akTyanbHa. OJHUM M3 NyTEH ee pere-
HUS SIBJISETCS] IPUMEHEHHE YAOOPEHU, 4TO MO3BOJSIET HE TOJBKO YIYyYLIMTh pe-
UM TINTaHHS, MOBBICUTh COXPAHHOCTh M YCKOPUTH POCT JECHBIX KYJIBTYp, HO
Y 3HAYUTEIBHO COKPATUTh CPOKU BOCCTAHOBJICHHUSI KOPEHHOTO Tuma yeca [22]. UH-
crurytoM Jieca Kapensckoro HII PAH uccrnenoBanock BIUsHUE NJIUTEIBHOTO €XKe-
TOJHOTO M TIEPHUOJUIECKOTO MPUMEHEHUSI MUHEPAIbHBIX YJOOPEHUH B KyJIbTypax
COCHBI, CO3JIJaHHBIX Ha MaJOBBIX BBIPYOKaxX ¢ IMECYaHbIMU MOYBAMH, HA OCHOBHEIC
KOMITOHEHTBI MOJIOABIX KYJbTYyp ¢uTOoneH030B. OueHnBanach 3pGEeKTUBHOCTh KaK
OTJIeNBHBIX AneMeHToB ruTaHust (a30T (N), pochop (P), xamuit (K)), Tak u ux code-
TaHUil. BRIABIEHO, YTO HECMOTPSA Ha CYIIECTBEHHOE M3MEHEHHE PEKHMa MUTAHHUA
u nucOanaHC OCHOBHBIX €0 3JIEMEHTOB, COCHA, Oyarojaps MHKOCUMOUOTPOQUH,
CyMenia aJlanTHpPOBaThCsA K Pe3KO M3MEHUBIIMMCS daadudeckuM ycnosusam [20, 22].
BrusHre MuHEpanbHBIX YIOOPEHUH B MEPHOJA WX BHECEHHS HAa OCHOBHBIE KOMIIO-
HEHTHI (PUTOIICHO30B AETAILHO PAacCCMOTPEHO B paHee ONMyOJIMKOBaHHBIX padoTax
[9-11, 15, 20-22].

Nmerorcst cBeneHws, 9TO yBeNWYEeHHE (DUTOMACCHI AEPEBHEB W KUBOTO
HAIIOYBEHHOTO TTOKPOBa 00ECIICYMBAET MOBBIIICHUE MPOAYKTUBHOCTH Haca)JICHUN
B TE€YEHHUE JJIUTEIBHOTO MEPHOAA BPEMEHH, YTO CBA3aHO C BTOPUYHBIM HCIOJIB30-
BaHMEM BHECCHHBIX MUHEPAJIbHBIX BEILECTB B OMOJIOrHYecKoM Kpyrosopore [3, 18,
23]. B cBs3M ¢ 3THM BOIPOC O TOM, KaK BIHSAET MpPEKpalieHne MHOTOJIETHUX eXKe-
TOAHBIX U MEPHOANYECKUX MOJKOPMOK COCHBI YAOOpPEHUSIMH Ha OCHOBHBIE KOMIIO-
HEHTHI (PUTOLICHO30B, YCTOMYMBOCTD JPEBOCTOEB M KAaUeCTBO BBIPALLCHHOW JpeBe-
CHHBI, OCTaeTCA OTKPHITHIM.

Kanuii, urpatommii BaXHyI0 pojib B KH3HH PacTeHUH, COAEPIKUTCS MPEUMY-
[IECTBEHHO B MOJIOABIX TKaHSIX, MECTaX HMHTEHCUBHOIO JIEJICHUS KJIETOK, 00pa3oBa-
HUSI HOBBIX OPI'aHOB M IIOBBIIIEHHOTO OOMeHa BewiecTB. [laHHBIA 3JE€MEHT O4YEeHb
MOJIBUKEH, B TEUEHHE Ce30Ha OTMEUEHBI 3HAYUTENbHbIE N3MEHEHUS €ro cojepiKa-
HUS KaKk B pacTeHHsAX, Tak W B mouse [12, 14]. On aktuBupyeT psn GepMeHTOB,
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BIIUSIET HA (DOTOCHHTE3, COOTHOIIIECHUE YTICBOJOB U aMHHOKHCIIOT B OpraHax pac-
TEHUH, a TAKXKE Ha YCTOMYMBOCTbH K IATOI€HAM, 3aCyXaM U JNEUCTBUIO OTPULATEIb-
HbIX Temrepatyp [9, 12]. B necHbIX mouBax Kajuil HaXOJUTCS B COCTaBe MUHEpa-
TI0B (CITFOBI, KAJMEBBIC TIOJIEBBIE MITIATHI, TUAPOCITIOABI), BOJOPACTBOPUMBIX MUHE-
PABHBIX COJICH U B TOMJIOIIEHHOM cocTOsiHUY. [ToBIKHBIC ero (hOpMbI 00pa3yroT-
Csl IPH Pa3JI0KESHUU PACTUTENBHBIX OCTaTKOB [14]. Cunraercs, 4To B OOJBIIHHCTBE
CJIy4aeB JIECHBIE MOYBBI COJEPIKAT JIOCTATOYHOE KOJIMYECTBO Kayius [S] U C MOBBI-
IeHHEeM TPO(PHOCTH TOYB COMEpKaHue ero Bo3pacraet. OCHOBHOE KOJIMYECTBO Ka-
UL HAXOOUTCS B JIECHBIX MOACTHIKAX, B MUHEPAIbHBIX TOPU30HTAX IMECUAHBIX
MOYB COJIepaHHe MOJBMKHOTO Kajaus pe3ko manaer [14]. [To naHHbIM psiga uccie-
nmoBatenei [11, 19], B yCIIOBUSAX CEBEpHOH M CpeHEH Tallru Ha IMOYBaxX rpyodoriec-
YaHOTO MEXaHWYECKOT0 COCTaBa, a TAKKE Ha MAJOBBIX BHIPyOKaX COCHSKOB Opyc-
HUYHBIX, TJE MOCJE CrOPaHuUs JIECHOM MOACTUIIKY Kalui MHTEHCUBHO BBIMBIBACTCS
C OcaJIkaMH, COCHa HY>K/IaeTCsl B JIOMOJIHUTEILHOM KaJTuWHOM NMUTaHuU. B oTaesns-
HBIE TOJIBI HA MUHEPATBHBIX MOYBAX FOKHOTAEKHOU 30HBI COCHA TAKXKE MOXKET HC-
MBITHIBATh HENOCTATOK Kanus [8].

CremyeT OTMETHTD, UTO CBEACHUS 00 3(D(PEKTHBHOCTH MPUMEHEHHS KATHHHBIX
yI0OpeHUi B KyJIbTypaX COCHBI Ha TIECUAHBIX TIOYBAX HEMHOTOUNCIICHHBI H HECKOJb-
KO MPOTUBOPEUYMUBHL. Tak, MPU BHECEHUH XJIOPUCTOrO Kanus B konudectse oT 100 no
200 xr/ra B cocHsKe OpyCHHIHOM (TOKHAsl TalTa) pamuaibHBINA TPHPOCT COCHEI 3a
6 sret yBemuumiics Ha 45...72 %, momns mo3mHel npeBecuHsl — Ha 10...18 %. [lomon-
HUTENBHBIA TPUPOCT IO 3amacy B 3aBUCUMOCTH OT JI03bI YIAOOpEHUI COCTaBIISLI
8...21 m*/ra. IIpi 5TOM B COCHSIKAX JTMIIAMHMKOBOM M JOITOMOIIHOM IONOKHUTEb-
HBIX U3MEHEHUH 0 3TUM MHoKa3aressiM He otMeueHo [17]. Tlo pesynpTatam uccneno-
BaHUH, IPOBEJCHHBIX B COCHSIKAX SITOJHUKOBBLIX B IMOJ30HE KOKHOM Taiiru CpemHero
VYpana, BBISBICHO, YTO 10 JIECOBOJCTBEHHOH 3()()EKTUBHOCTU KAIIMIHBIC yIOOpEHUS
B no3e 200 Kkr/ra mpakTWYeCKd HE YCTyNajiu MONHOMY ymoOpenuro [13], omHako
B YCJIOBUSIX cpejHelt Taiiru Kapenuu npu exXeroqHoM BHECEHUH XJIOPUCTOTO Kavs
HE OTMEYCHO YJYUIICHUS POCTa KyJIETYpP COCHBI, XOTS COJIEPKaHUE KaIusl B TIOYBE 32
24 ropa yeenuumiock B 3 pasza [22]. [Ipennonaraercs [9], 4To 3TO CBS3aHO C OTpHU-
[aTeIHHBIM BIUSHAEM MOHOB XJIOpa Ha KOPHEBBIE CHCTEMBI COCHBI. JloKa3aHO, UTO
IIPH €KETOTHOM BHECEHHUU XJIOPUCTOTO KK HACHIIIIEHHOCTh BEPXHETO CJIOS TOY-
BBl COCYIIMMHU U MPOBOJAAIIMMHU KOPHSIMH COCHBI CHIbKanachk [20]. Bompoc o Biaus-
HUU Kallusi Ha CTPYKTYpY T'OJUYHOrO KOJbLA, KOTOpas B 3HAYUTENBHOU CTEIEHU
OTIpeIeISIET Ka4eCTBO APEBECUHBI, 3/IECh HE pacCMaTpUBaC.

B GonpmmncTBe padort [1, 7, 16, 24 — 26] npuBOAATCS NaHHBIC O BIMSHUU
OJTHO- ¥ IBYKPaTHBIX MOJKOPMOK, B OCHOBHOM a30THBIMH U ITOJIHBIMH yI0OpEeHMUsI-
MH, Ha MaKpPOCTPYKTYpPY JAPEBECHHBI. DTO HE TO3BOJIAECT B IMOJHONH Mepe OICHUTH
POJIb OT/CIBHBIX 3JICMEHTOB MMUTAHUS U MEXaHU3M UX JICHCTBUS, TIOCKOJbKY 3 dek-
TUBHOCTH IOJIKOPMOK 3aBHCUT HE TOJBKO OT BHUJA yJIOOpPEHHIA, CPOKOB BHECEHUS,
TTOYBEHHBIX yCIIOBHM, HO M B 3HAYUTEIHHON CTEMEHHW OT HECTAOMIILHBIX ITOTOHBIX
YCJIOBHI, KOTOPHIE OMPEACNIIOT KaK MHTCHCUBHOCTh OOMEHHBIX MPOIIECCOB B pac-
TEHUSX, TaK W MOTEPU YIOOPEHUIN OT BBIMBIBAHHS C OCAJKaMU M TaJIbIMU BOJAMH,
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a TaKKe 3a CUeT yJIeTy4HnBaHUS B aTMocdepy. muTenbHbIe IKCIEPUMEHTHI C €Xe-
TOJHBIM BHECEHHEM yIIOOPEHHI KOMIEHCUPYIOT 3TOT HEAOCTATOK M JAIOT BO3MOXK-
HOCTh TOJIy4aTh AOIOJHUTEIbHYI0 HH(POPMAIMIO O BIMSHUU OTIEIbHBIX 3JIEMEH-
TOB MHHEPAJIHFHOTO MUTaHHUA (0COOEHHO TaKWX IMOJBWKHBIX, KaK KaJWi) HAa CTPYK-
Typy F'OJAMYHOTrO KOJbIA U POCT COCHBI B TOJILIUHY, KOTOPBIE B 3HAUUTEIBHON Mepe
OIIPEIENAIOT 3aIac APEBOCTOEB U KAYECTBO JPEBECUHBL.

Ienp paboThl — UCCIEIOBAHUE TTOCIEACHCTBUS €KETOJHOTO IPUMEHEHHS Ka-
JMUHHBIX ynoOpeHuii B Tedyenue 30 JeT Ha POCT COCHBI B TOJIIMHY M KauecTBO Ape-
BECHHBI B [I0CEBAX HA JACTPaJMPOBAHHBIX B PE3YJILTATE N10KAapa MECUYAHbIX [T0YBAX.

Memoouxa u 0b6wexmol Uccie008anull

OOBEKTOM HCCIeI0BaHMS SBISUINCEH 53-TIeTHUE KYJIbTYpPhl COCHBI, CO3/IaHHbIE
MIOCEBOM Ha BEpECKOBO-TIANoOBOM BeIpyOke B 1961 r. ['yctota — 7,0 ThIC. IIT. IOCEB-
HBIX MecT Ha | ra. IloyBa — MOBEPXHOCTHO-NOA30JMCTAsA TecyaHas Ha O3EpHO-
JIETHUKOBBIX MecYaHbIX oTiokeHusax [11]. IlepBoHaganbHO 1ENbl0 SKCIEpUMEHTA
ObUIO M3yUYCHHE BIMSHUS Pa3HbIX BUIOB YIOOPEHHMH HA COXPAaHHOCTh M POCT KyJib-
Typ, B AaJbHEHIIIEM OBIJIO PEATI0KEHO UCCIIEI0BATH MEXaHU3MBI alalITAllUN COCHBI
K pa30alaHCUPOBAaHHOMY PEXKHUMY MHUHEPaJIbHOTO MUTaHUS. Y J0OpEHUS TPUMEHSUIIN
exeroHo Ha npoTspkeHun 30 ner. B kadecTBe MOJKOPMOK HCIIOIB30BAIM MOYEBH-
Hy (N), cynepdocdar rpanynupoBanusiii (P) u xmopucteiii kamuii (K), koTopbie
BHOCWJIM BPYYHYIO B BeceHHHH nepuoj. Cxema ombITa: KOHTPOJIb (0e3 yaoOpeHui),
K, PK, NK. C 1967 r. o 1972 r. a3ot u kanuii BHOCWIU B 03¢ 60, Gpochop — 120
KT/Ta 1o 1. B., ¢ 1973 1. mo 1996 r. kaxxne1ii Bux ynoopenuii — mo 120 kr/ra [22].

KynbTypsl uccnenoBanu B COOTBETCTBUM C OOLICTIPUHATHIMU B JIECHOW TaK-
cauuu Meronamu. Ha xaxnoi mpoOHOHM miiomiagy NMpOBOJMIIM CIUIOLUIHOM mepeder
JIepeBBEB. 3aTeM METOJIOM MPOMOPIHUOHAIBFHOTO MPEACTABUTEILCTBA OTOMPATH 110
20...24 y4ueTHBIX nepeBa, y KOTOpbix OypaBoMm Ilpeccrmepa Ha BbicoTe 1,3 M Opamm
KEpHbI JJIsl aHaJIM3a pajuabHOrO MpupocTa. [loayduTs MO HHUM CTaTUCTUYECKU
JOCTOBEPHBIC JaHHBIE 0 MIMPHHE TOJUYHBIX CJIOEB MPEJACTABHUIIOCH BO3MOXKHBIM
TONBKO € 15-IeTHEro BO3pacTa, YTO OOYCIOBJIEHO MEIJICHHBIM POCTOM KYJIBTYD
B MIEPBBIC TOJBI M3-32 HEOIATONPUATHBIX BOJHOIO H IMUTATEIBHOTO PEXKUMOB IT0YB,
a Tak)Ke MacCOBOI'0 MOpa)KeHMs COCHBI (aunano3oM B nepssie 10 ner. JJocrosep-
HOCTb Pa3JIN4YMH OLIEHNBANACh C BEPOSTHOCTBIO 95 %.

Peszynomamul uccnedosanuti u ux obcyscoenue

O0cnenoBanue 53-1€THUX KyJIBTYp MOKA3aJl0, YTO PUMEHEHUE YHCTHIX U CMe-
IIaHHBIX Y0OPEHUH MOBBICHIIO MTPOYKTHBHOCTH JipeBocToeB Ha 0,7—1,2 kiacca 6oHH-
TeTa (Tabm. 1). Ilpu sToM cpemamii nuamerp AepeBbeB yBemmamics Ha 13...37 %, BbI-
cora—Ha 17...28 %, o0wveM cpeanero aepesa — B 1,5-2,1 pa3za 1o cpaBHEHHUIO C KOH-
TposeM. OTHAaKO JOCTOBEPHBIC PA3INYMsI C KOHTPOJIEM M0 THaMeTpy ObLIM TOJBKO MPH
ucnonb3oBannu cMemmanHbpix ynoopennii (NK u PK).
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Tabnuunal

TakcanuoHnHble MoKa3aTeau 53-JIeTHUX KYJbTYP COCHBI
IIPH €KeroJiHOM NPUMeHeHNH KaJIMIHbIX y1o0peHuii B Teyenue 30 jer

Cpennue 3anac O0BeM

I'ycrora Knace
Bapuant * ITon- JIpEBO- | CpEIHEro

CTOSIHHS, HaMeTp , o BBICOTA, OoHM-

OIIBITA t HOTa cTOS, niepeBa,
TBIC. IIT./Ta cM M 3 3 TeTa

M°/ra M

Kontpons 1,52 10,8 +0,37 | — 10,9 0,6 92 0,061 v,2
K 1,38 12,2+0,65 | 1,87 12,8 0,7 127 0,092 1,5
PK 1,17 14,2+ 0,71 | 4,25 14,0 0,8 148 0,126 11,0
NK 1,70 14,8 £0,48 | 6,60 13,1 1,2 221 0,130 1,4

“C omm6Koit OTIpe/ICIICHUS. " tracn = 1,96.

[ToakopMKka ymoOpeHUsIMH U3MEHHIIA X0 pOCTa COCHBI IO AuameTpy. B pe-
3ynbpTaTe depes 30 JeT mociie Havana SKCIEPUMEHTa Pa3Indus ¢ KOHTPOJIEM COCTa-
i 10 (K), 30 (PK) u 40 % (NK). [laHHOE COOTHOIICHHE COXPAHSIOCh U B I0-
cnenyromuii mepuoy (17 ner) no okoHUaHUs HaOroAeHuH (puc. 1).

16,0 - eXerofHoe BHeceHve :
14.0 ynobpeHuii -7

\
T
= N W H

12,0 -
10,0 A
8,0 1
6,0 -
4,0 A
2,0 1

OunameTp, cm

O‘O||||||||||||||||||||a|||||||||||||||||

15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53

BospacT kynbTyp, net

Puc. 1. Xox pocta 53-n1€THUX KyJIBTYp COCHBI 110 TUAMETPY MPH €XKETOI-
HOM BHECCHUH Pa3INYHBIX BUJIOB KAIMIHBIX y1oOpeHuii: 1 — KOHTpOIIb;
2-K;3-PK; 4-NK

W3BecTHO, UTO HApPACTAHUE JPEBECHHBI HJET MO Mepueprui CTBONA U C BO3-
pacToM TPUPOCT IO AUAMETPY 3aKOHOMEpPHO CHrpkaercs (puc. 2, a). Ilostomy mo-
Ka3aTelb MPUPOCTA IO TUIONIAIN TOIIEPEYHOTO CEUSHUS JUIsl OLICHKHA OTBETHOU pe-
aKIMK JiepeBa HA U3MEHEHUE YCIIOBHU cpefibl Oojiee MHGOPMATHBEH, YeM NIMPUHA
TOAMYHOTO cjIos (puc. 2, 6).
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Puc. 2. /luraMuka paguaibHOTO MPUPOCTa (@) U MIJIOMIAIH CEYEHHUS CTBOJIA
(6) mpu exeroTHOM BHECCHHH PA3IMYHBIX BHIOB KAJTHHHBIX YA0OpeHuUit

BHecenue xanust oTAEIBHO U BMecTe ¢ (ochOpoM U a30TOM CIOCOOCTBOBAJIO
YBEJIMYEHHIO TIPUPOCTa COCHBI M0 IJIOIAAN CEYEHUs 3a BECh IIEPHOJ HAOIIOACHUI.
IIpuuem nocieneicTBUE Kajldsg Ha CPEAHMM NEPUOJUYECKUI INPUPOCT IPOSIBU-
JIOCh CUJIBHEW, YeM B NEpHOJ BHECEHHS YAOOpEeHHil, 4To, BUIUMO, CBSI3aHO C €ro
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HaKOIICHUEM U 3aKpEIICHUEM B KUBOM HAIlOUYBEHHOM MOKpose [15]. CoBMecTHOE
BHECCHHE KaJHs C a30TOM, OCTPBIH JAC(PHUIIUT KOTOPOTO OTMEUACTCS Ha MECUYAHBIX
MMOYBaX TAe)KHOHM 30HBI, OOCCIECUYMIIO MAaKCHUMAJLHOE TOBBIIMICHUE CPEIHETICPHOIH-
YECKOTO MPUPOCTA IO TUIOIIAINA CEUSHUS B MIEPHOT BHECCHUS yIOOpEHUM, HO TIOCTIE
MPEeKpaIIeHUs MOAKOPMOK HaOI0AaI0Cch ero cHikeHue (Tadi. 2). [lomoxuTensHoe
MOCIIEICUCTBUE a30THO-KATUHHBIX U (hochOopHO-KaNMHBIX YIO0OpeHuH Ha cpel-
HAW TEPHOANYCCKUM MPHUPOCT COCHBI MO IUIOIMIAAHN CEYCHHUS OBLIO MPAKTHICCKH
PaBHBIM.

TabOnuma 2

Bimsinue kaJuiiHbIX y100peHnii Ha CpeAHUI epHOANYeCKUii PUPOCT COCHBI
110 IUIOLIA/IU NIONIEPEYHOr0 CeYCHH S

CpeaHuii nepuoIn4ecKuii IpUpoCT
Bapuant 3a BECh IIEPUOJ 2 T?M il =
onbITa I npu BH(elcseHI/13H6 yaot)ipeHI/H/I rg(;nez;zncmn)e
...36 et ...53 roga
oM/% t oM?/% t oM?/% t
KoHThO 2.4 +0.,08 _ 23+0,13 B 2.5+0.,09 B
HIpOTE 100 100 100
3.0£0.,12 2,6+0,18 3.4 +0,06
K 125 4,16 113 1,35 136 8,32
40+0,19 3.9+0,33 42+0,13
PK 167 7,76 170 451 _1—1_168 10,75
4,6 +0,20 49+0,33 41+0,13
NK 192 10,20 —’—‘—213 7,33 _1—1_164 10,12

“C ommbKoii OTmpeIeICHuS. “traen = 1,99.

AHanu3 NaHHBIX, MOJIYYCHHBIX HauWHas ¢ 15-IeTHero Bo3pacra KyJbTyp J0
MIPEeKpanieHns MOJAKOPMOK WX MUHEPaJbHBIMU YIOOPEHUSMH, ITOKa3aj, YTO BHECe-
HHUE XJIOPUCTOTO KaJIMs BBI3BAJIO yBEJIWYCHHE IIJIONIAIN MTONEPEYHOTO CEYEHHUS COC-
Hbl Ha 15 %, dochopHO-KanuitHOro ynoopenus — Ha 69 %, a30THO-KAIUHHOTIO —
Ha 115 % 1o cpaBHEHHIO ¢ KOHTpOJeM (puc. 3). B pe3ynbrare mociaeneiicTBus BHE-
CEHHBIX yJOOpEHHH MJIOMIa b CEYEHUSI COCHBI Ha BBICOTE 1,3 M yBeIMYMIacCh COOT-
BETCTBEHHO Ha 35, 67 u 65 %. B nierom 3a Bech nepro/1 HAOMOISHU Kannuid obec-
neuna ee ypenuuenue B 1,2, ¢dochop ¢ kaimem — B 1,7, a30T ¢ KajameMm —
B 1,9 paza.

ExxerogHoe AnmuTEeNsHOE BHECEHHE OJHOTO KAJMIHOTO YJOOpEeHHUs HE OKa3a-
JI0 JOCTOBEPHOTO BIMSHHS HA CPEIHIOI IMIMPUHY TOAMYHOTO KOJbIA 53-IETHUX
KyJbTYp cOCHBI. DOCPOPHO-KATHIHOE U a30THO-KAIHITHOE YAOOPEHUS YBEITHINIH
ero coorBerctBeHHO Ha 31 u 38 %, UTO MpHUBENO0 K HE3HAUYUTEIHHOMY CHI)KEHHUIO
KOJINYECTBa cJI0eB B 1 cM JpeBecHHbl. HecMOTpst Ha eXerogHoe BHECEHUE Kalus B
teuenne 30 Jer, AOois TMO3MHEH APEeBECHHBI OcTanach 0e3 M3MEHEHHs, MPH TO-
KOpPMKaX CMEIIaHHBIMH YJOOpEeHUsSMHU OHa moBbicwiach Ha 13...17 %. Ilpucyt-
CTBHE a30Ta B UX COCTaBe IPHUBENIO K CHIDKEHUIO 0a3MCHOW TUIOTHOCTH JPEBECHHBI
Ha 7 % (Tabm. 3).
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TpupocT 10 IIOMAAM MOIEPEYHOTO
CEueHHs CTBOJIA CPETHETO JIEPEBA, CM?

Konrponn

Bapuantst

Bnpu BHeceHnH y100penuii (B Bo3pacte 15...36 sert) B8 nepox nocieactsus (37...53 roxa)

Puc. 3. Brustane KanuitHBIX YIOOPESHUH Ha TUTOIIA (b MOMIEPEIHOT0 CEYEHHS CTBOJIA
CpeIHETo AepeBa

Tab6nuna 3
Binsnue KaJuitHbIX y100peHni Ha KauecTBO ApPeBeCHHBI
Cpennue Honst baszucnHas
BapI/IaHT KOJIHNYCCTBO IHUpUHa t** HOSIIHeﬁ t** IINIOTHOCTH t**
OIIbITa cloeB B 1 cm TOAUYHOI'O JAPEBECUHBI, }:[peBeCI/IHLI*,
JIPEBECUHBI cnoa*, MM % KT/MS

KonTpons 7,7 1,3+0,08 - 24+0,8 - 430+ 9 _
K 6,3 1,6 0,11 | 1,93 24+0,7 | 0,06 413+7 1,40
PK 59 1,7+0,11 | 3,26 27+0,9 | 2,26 418+8 0,98
NK 5,6 1,8+0,15 | 3,25 28+0,7 | 3,29 400+ 9 2,32

“C owmbKoii OTIpEICIICHUSI. “traen = 1,99.

[TockonbKy BapHaHTBI ¢ MPUMEHEHHEM CMELIAaHHBIX yIO0OpPEHHH CYyIIeCTBEH-
HO HE pa3Iuyajych M0 CPelHEH MUPHHE TOAMYHOIO CIOS M J0Jie MO3JHEN apeBe-
CHHBI, TO MOKHO IPEIIOJIOKUTh, YTO CHW)KEHHE IJIOTHOCTU APEBECHHBI MOJ BO3-
JIefiCTBHEM a30THBIX YJOOPEHWH MPOM30IUIO 332 CYET YMEHBIIEHHUS TONIIUHBI CTe-
HOK TO3[JHHUX Tpaxeua H (WIK) yBeIHYCHHs pa3MepoB JitoMeHa. Ha 3To yka3eiBaioT
pe3ynbTaThl uccnenoBanuit B.A. Ko3snosa [6] o u3yueHuro BIMSHUS YI0OpEHUH Ha
MaKpOCTPYKTYpy IPEBECHHBI, TPOBEJCHHbIE B TOM K€ paiioHe Kapenwu B ycrnoBusx
COCHAKa OpYyCHHYHOTO.

Conepxanue TO3IHEH APEBECHHBI HAXOAWIOCh B OOpaTHOM 3aBUCUMOCTH OT
HMIMPUHBI TOANYHOTO c1og. C MOBBIIEHWEM PAaAUaIbHOTO IPHUPOCTa JONS MO3AHEH
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JpeBEeCHHBI MHTEHCUBHEH CHIKAJach Ha KOoHTpoje. KamuitHple ynoOpeHns: HECKOIBKO
3aMeJIsUTM OTOT mpolecc. BBenenne a3zora B cocTaB ynoOpeHH 00ecTieuniIo Mak-
CUMaJBHYIO JOJIO TO3IHEH IpeBecHHBI (puc. 4). DTO MOXET OBITh CBSI3aHO C
YMEHBIIEHNEM TOJIIMHBI KJIETOK PaHHUX W YBEITHYEHHWEM YHWCIA PSIOB TO3IHUX
Tpaxeu] 3a CYeT YUIMHEeHUS nepuoia Beretanud [1, 2].

45 -
40 - o
35
30 A
25
20 -
15 -
10

5_

CopepxaHve no3gHen apeBecuHbl, %

O T T T T T T T T 1
0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5

PagwanbHeIn npupocT, MM

Puc. 4. 3aBucuMocTh cofepKaHUs MO3JHEH APEBECHHBI B TOAWYHOM CIJIOE OT PaJHaIbHOTO
HPHPOCTA MPH EKETOAHOM BHECEHUH PA3IMUHbBIX BU/IOB KAIMHHBIX yI0OpeHHid: 1 — KOHTPOJIb;
2-K; 3-PK;4-NK

Raxnouenue

[MocnexaeiicTBre BAMSHUS XJIOPUCTOTO Kallsl HA MPUPOCT COCHBI TIO TLIOMIATU
CCUCHUS CTBOJIA, KOTOPHKI ObUT O0Jiee MHPOPMATHUBEH, YEM MIPUPOCT 10 TUAMETPY,
MPOCIIEKUBAIOCH IO KOHIIA HAOIroIeHMH B TeueHue 17 ner. I (HeKTUBHOCTD BIUS-
HUS KaJiUs Ha CPEJAHUN MEePHOAMYECKUIN MPUPOCT MO IUIOMAAN CEYCHHUs ObLia JIo-
CTOBEPHO BBIIIE, YeM BO BPEMsI MIPOBEJCHHUSI MTOJKOPMOK. ITO OOBSICHSIETCS MMOCTE-
MEHHBIM OCBOOOXK/ICHUEM 3aIacoB KaJusl U3 PACTCHUH B MPOIIECCEe OHOIIOTUYECKOTO
KPyrOBOpPOTa U BBIMBIBAHHMEM W3 MOYBBI XJIOPA, OKA3bIBAIOIIEIO HEraTUBHOE BO3-
JICHCTBHE HA KOPHEBYIO CUCTEMY COCHBIL.

3a Beck neproz HabmoaeHuit (ot 15 no 53 net) kanuitHoe ynoOpeHne obectie-
YIJIO yBEJMUYCHHE IUIOMIAJN CEUCHHs CPEIHEro jepeBa B 1,2 pas3a Mo CpaBHEHHIO
C KOHTpoOJIeM, HO Ooiree 3 heKkTHBHBIMI OKa3amch hocopHo-KanmitHoe (B 1,7 pasa)
1 a30THO-KanuitHoe (B 1,9 pa3a) ynoOpeHus.

EsxeroiHoe nprMeHeHHne XJIOPUCTOro Kanus B TedeHue 30 JieT He okazaio Cy-
[IECTBEHHOTO BIMSIHUS HA CPEIHEE KOJIMYECTBO CJIOCB B 1 CM JIDEBECHHBI U CPEITHHMA
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paauanpHBINA TpUpOCT. Brimouenne B coctaB ymodperwnii hocdopa 1 a30Ta IpUBEIIO
K YXYALICHHIO YKa3aHHBIX IOKa3aTesled, HO IPHU 3TOM BbI3BAJIO IOBBILIEHUE JOJIH
NO3JHEH IpeBecHMHbl. BHeceHHe a30THO-KaJMKWHBIX YJOOpPEHHH B IOCEBaX COCHBI
Ha TAJOBBIX BBIPYOKaX COCHSKOB OpPYCHHYHBIX OOECIIEUHIIO JOCTH)KEHHE MaKCH-
MaJIbHOTO JMaMeTpa M 3amaca APeBOCTOS, HO IOCTOBEPHO CHU3WIIO INIOTHOCTH Jpe-
BECHHBI.
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The paper considers the problem of restoration of forest communities, destroyed by timber
harvesting and subsequent fires. The study object was a 53-year-old pine crop seeded in
1961 in a burnt clear-cut of the heather type with sandy soils. The work objective was the
research of the aftereffect of the 30-year annual potash fertilizers treatment on the pine di-
ameter growth and wood quality. The fertilizers (potassium chloride (K), superphosphate
(P), urea (N)) were applied annually from 1967 to 1996. The experimental design was: con-
trol (without fertilization), K, PK, NK. The aftereffect of potash chloride on the increment
of the basal area growth of a tree stem, which was more informative than the increase in
diameter, was observed until the end of the investigations. The effectiveness of the potassi-
um aftereffect on the average periodic mean annual basal area growth was significantly
higher than at the period of supplementary fertilizers. Over the entire observation period
(from the age of 15 years to 53 years) the potash fertilizer provided an increase in the basal
area of an average tree by a factor of 1.2 compared to the control indicator. However, the
phosphate-potassium (by a factor of 1.7) and nitrogen-potash (by a factor of 1.9) fertilizers
proved to be more effective. The annual potash chloride application for 30 years had not
affected significantly on the average number of layers in 1 cm of wood and the average ra-
dial increment. The addition of phosphorus and nitrogen to the fertilizers deteriorated the
studied parameters, but simultaneously caused the increase in the proportion of latewood.
Nitrogen-potash fertilizers provided the maxima of a mean diameter and a growing stock but
reduced the wood density.

Keywords: pine crop, forest fire, wood macrostructure, mineral fertilizer, burnt clear-cut,
latewood, radial increment.
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