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Sowing pine and spruce seeds together with fertilizers and agromeliorants
D.A. Shabunin, O.Yu. Butenko (Saint Petersburg Forestry Research Institute)

Effective and cheap ways to create forest cultures are necessary to speed up reforestation
work. Agromeliorants are substances for improving soil properties and fertilizers can increase
the germination of seeds and accelerate the rate of development of seedlings. This makes it possible
to achieve the required density of crops and growth rates of seedlings in forest nurseries and in
forest cultures created by sowing. This is especially effective when applied to the growth zone of
a seedling, because the effect can be concentrated on the crop being grown and the development
of weeds can be reduced. The purpose of our work is to study the effect of agromeliorants together
with fertilizers on the growth and development of seeds of Picea abies (L.) Kar!"!"and Pinus
sylve!"ris #!

The most common agromeliorants were selected (perlite, vermiculite, diatomite, hydrogel,
zeolite, and also based on phosphogypsum) and tested in laboratory conditions, and then the! best
options were used in cuttings.

The most common agromeliorants were selected (perlite, vermiculite, diatomite, hydrogel,
zeolite, and also based on phosphogypsum) and tested in laboratory conditions, and then the! best
options were used in the! forest under clearing conditions.

Based on the! studies performed, it was shown that the! best results were shown by zeolite
(together with Piceaabie$ (L.) Karst. seeds) and diatomite (together with Pinus sylvestrisL.
seeds).

An agromeliorant based on phosphogypsum demonstrated a negative effect on the germination
of Pinussylvestrid_. seeds.

Testing of complex fertilizers Osmocote Bloom (2-3M) and Osmocote Exact Standard 5—6 m
showed that Osmocote Exact Standard 5—6 m was less toxic to seeds and can be used when
sowing Piceaabies(L.) Karst. on deforested areas.

Key words: forest culture, sowing, fertilizers, ameliorants, germination
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BriceB ceMsH COCHBI U €JI COBMECTHO C YJI00PEHHUsIMI M ArPOMeJTHOPAHTAMH
J.A. IlIa6ynun, O.10. Byrenko

JI71s1 paciiMpeHus: U yCKOPEHUS JIECOBOCCTAHOBUTEIbHBIX pabOT TpeOytoTcs bosee 3hheKTUB-
HbIE U IeLIEBbIe CITIOCOObI CO3AAHUSI JIECHBIX KYJIBTYpP. YBEJIUUEHUE BCXOXECTU CEMSIH U TEMIIOB
Pa3BUTHSL CESTHIIEB MO3BOJISIET JOCTUraTh HEOOXOAMMOIA IYCTOTHI U TOKa3aTeell pocTa, KaK B
MUTOMHMKAX, TaK U B JIECHBIX KYyJIbTYypaX, YTO BO3MOXHO MPU UCIOJb30BAHUU YIOOPEHUIN U
BEIIECTB, YJIy4alolluX CBOMCTBA MOYBbI — arpOMeINOpaHTOB. OcoO0eHHO 3T0 3(DGHEKTUBHO TPU
BHECEHUU UX B 30HY POCTa CESIHLA, YTOObl CKOHLIEHTPUPOBATh BO3AENMCTBUE HA BbIpalllMBae-
MYIO KYJBTYPY U YMEHBIIUTh Pa3BUTHE COPHIKOB. B CBSI3U ¢ ueM 1ie/ibio HacTosIIEeN! pabOThI
OBLIO U3YYUTH BIMSIHAE arPOMEIMOPAHTOB BMECTE C YIOOPEHUSIMU Ha POCT U Pa3BUTHE CEMSIH
eJI1 eBPOIEMCKOI U COCHBI O0OBIKHOBEHHOM.

Bbutu BeIOpaHbl HauboJiee PacIIPOCTPAHEHHbBIE arpOMETNOPAHTHI (NIEPIUT, BEPMUKYJIUT, AUa-
TOMUT, TUJPOreSib, LEOJUT, a TAKXKEe METMOPAHTBl Ha OCHOBE (hocdorurca) U MPOBEAEHBI UX
HCMBITAaHUS B JAOOPATOPHBIX YCJIOBUSX, a 3aT€M JIUIlIMe BADUAHThI MCIIOJb30BAHBI HA BEIPYOKE
B [aTunHCcKOM paitoHe JIeHuHrpaackoii 0bgacTu.

Ha ocHOBe BBIITOJTHEHHBIX MCCICIOBAHMI ITOKa3aHO, YTO HAWITYYIIINE PE3YIBTaThl IPOICMOH-
CTPUPOBAJIU IICOJUT (COBMECTHO C CEMEHAMU eJTM eBPOITEMCKO) U TUATOMHUT (COBMECTHO C
CceMeHaMU COCHBI OOBIKHOBEHHOIA).

ATpoMeITMopaHT Ha OCHOBe (ocdorurica mpoaeMOHCTPUPOBAI OTPUIIATEIFHOE BIMSHHUE Ha
BCXOXECTh CEMSTH COCHBI OOBIKHOBEHHOI.

Wcnbeitanne KomruieKcHbIX ynoopenuit Osmocote Bloom (2-3M) u Osmocote Exact Standard
5-6 m mokasajo, YTO IIPOJOHIMPOBAHHOE AEMCTBUE IMOCASIHETO CHUXKAET €ro (PUTOTOKCHY-
HOCTbB TSI CEMSTH, CJIeIOBATeIbHO, OH MOXET OBITh MPUMEHEH C TIOJIOKUTETHHBIM 3 deKkToM
MPU BBICEBE €11 €BPONENCKON Ha BbIPYOKE.

KimroueBbie clioBa: JIeCHBIC KYJIBTYPBI, €JIb €BPOITeliCKast, COCHAa OOBIKHOBEHHAs, TTOCEB, YI0o0pe-
HUST, MEJTMOPAHTHI, BCXOXECTh
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HNHreHcnduUKamus IIpoLeccoB JIeCOBOCCTa-
HOBIIEHHMST TpeOyeT pa3paboTkm Oosee 3pdeK-
TMBHBIX U JICIIEBbIX CITOCOOOB CO3AaHMSI JIECHBIX
KYJIBTYp. YBeIMYEHME BCXOKECTH CEMSTH U YCKO-
peHUe TEMIIOB Pa3BUTHS BCXOIOB ITO3BOJISIET 10~
CTUTaTh HEOOXOAMMOM TYCTOTHI M ITOKa3aTeseit
pocTa cesiHIIeB, KaK B IUTOMHMKAX, TaK 1 B JieC-
HBIX KYJIBTYypax, CO31aBaeMbIX ITOCEBOM. JI0OUTh-
¢Sl TOT0 MOXKHO MyTEéM I00aBJIeHUS K CeMeHaM
IIpU TI0CEBE YOIOOPEHUI 1 BEILIECTB, YIyJarOIINX
CBOICTBA IMOYBHI (arpoMenropaHToB). OcobeH-
HO IIJIOIOTBOPHO BHECEHUE STUX BEIIECTB B 30HY
pocTa pacTeHMIA, YTO TTO3BOJISIET CKOHLIEHTPUPO-
BaTh I1OJIOXUTEIbHOE BO3IEIICTBYE Ha BhIpAIIM-
BaeMoOIi KyJIBTYpe, U HEe CIIOCOOCTBYET Pa3BUTUIO
COPHSIKOB.

OmHakKo Takoi MeTOI BHECEHUS YIOOPEHUIA
1 arpoMerMopaHTOB MOXET MMETb W HebJiaro-
MPUATHBINA 3G @EKT, B CBSI3U C YeM LIE/IbI0 Halllei
paboThI OBLIO M3yUYEHUE COBMECTHOIO BIIMSHMS
yIOOpeHMI U TTOUBOYJIYUIIINTEIei Ha BCXOKECTh
CEeMSITH U POCT BCXOHAOB COCHBI OOBIKHOBEHHOI U
€JI1 €BPONECKOM.

OOBEKTHI M METO/IbI UCCJIEIOBAHUS

B xauecTBe 00bekTa MCCIeOBAHUS UCTTIONb-
30BaJIMCh CeMeHa COCHBI OOBIKHOBeHHOM (Pinus
sylvestrid..) u enu eBponeiickoii (Piceaabies(L.)
Karst.) Yuét BcxoxecTu B JIaDOPATOPHBIX YCIIO-
BUSIX OCYILIECTBIISLICS C ITOMOIIBIO TIpOpallvBa-
Hus Ha ctoJie IkoocoHa B cootBeTcTBUM ¢ TOCT
13056.6-97 «CeMeHa aepeBbeB U KYCTAPHUKOB.
MeTton onpeneaeHUS BexoxkecTn» [1].

[ns TecTupoBaHUsI HaMU OBbUIM BbIOpAHbI
Hau0oJiee pacIpoCTpaHeHHbIE B HACTOSIIIEE Bpe-
M$l arpOMEeJIMOPAHTbI U yI0OpEHUSI.

Ha mepBom 3Tare ucciaenoBaHusT 9KCIIEpU-
MEHTbI TPOBOJMJIMCH B B 1aOOPATOPHBIX YCIOBU -
SIX, C TeM, YTOObI OMpPENeSUTb TPUTOAHOCTb UC-
MBITBIBAEMBIX BEILIECTB [JIS1 JATbHEWUIINX OTILITOB
B IIPUPOIHBIX YCIOBUSIX.

"#$%&'()  * +&,-.&%-."'$/  0"+-*()/

CeMeHa ITOMeIaIMCh B ITAKETUKU pa3MepOM
5%$7 cM u3 BomopactBopumoii 6ymaru Thetford.
IMTakeTuky packjaablBAJIMCh Ha ITOBEPXHOCTHU
YBJIaXXHEHHOTo Topda B IUIACTMACCOBBIX KIOBE-
Tax (puc. 1), Tae noamepKuBajach HeoOXoauMast
BJIAXKHOCTB CyOCTpara.

1

Puc. 1. JlTabopaTOpHBIii OTIBIT ITO UCCIEIOBAHUIO BCXOKECTU CEMSTH: MTAKETUKH
113 BOJOPAcCTBOPUMOI OymMaru Ha cjioe Topda

"#SH YR ()*+,-)(&.B&*- - [0)1(+.-+*

K cemeHaMm cocHbI OOBIKHOBEHHOM, pacga-
coBaHHBIM 110 20 LIT. B MakeTUKH (6 1IT.), 106aB-
JISUIM 5 MJT arpOMeJIMOPAHTOB Mn 2 M1 yno0pe-
HUs1. B KauecTBe MEJIMOPAHTOB UCITOJb30BAIUCH
clenyoolie BellecTBa: MepanuT, BEPMUKYIIUT,
LIEOJIUT, OTUATOMUT, TWIPOTEeJb W HIYHTUT. Mc-
MBITHIBAJIOCH YIOOpPEHUE TMPOJOHTUPOBAHHOTO
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neiictBust Osmocote Bloom (2-3M). KoHnTponem
BO BCEX BapMaHTaX CJIYXKUJ BepXoBoit Topd 0e3
n06aBoK. OIBITHI IIPOBOAWJINCH B JlabopaTop-
HOM TIOMEIIIeHUM MPU KOMHATHOI TeMIIepaType
M €CTECTBEHHOM OCBEIIECHUH.

XapaKTepuCTUKa arpoMeJIMOPaHTOB U YIO-
OpeHus:

— MepJIUT — pas3pbIXJIsTioNias 100aBKa BYJI-
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KaHUYECKOIo MPOUCXOXKACHUS (ByJKaHUYECKOE
CTEKJIO); CHUXAET PUCK TepechbIXaHUs TTOUYBbI U
MPETSITCTBYET CIEXUBAHUIO TPYHTA;

— BEpPMUKYJIUT — TIPUPOAHBIA  MaTepual
JUIS Pa3pbIXJIEHUsT TTOYBBI M yJAep>KaHUs BJIaru,
CONIEPXKUT MarHui, Kajauii, xejie30, MapraHel 1
JIPYTUe MUKPO3JIEMEHTHI;

— IMATOMUT  CalOBBIi —  KPEMHUCThIE
OTJIOXKEHUSI JMAaTOMOBBIX BOIOPOC]EN JpeB-
HUX BOJOEMOB [2], cocTosIIMii W3 OKcHaa
kpemaust (74,8—88,0 %), oxkcuma aTIOMUHUS
(3,3-9,7%) n K,0 (0,96 %); wmsrorosurenn —
000 «buo-Kommiekc», . MockBa;

— TUApOTeb «AKBAaCUH» — CIIUTHIA COIIO-
JMMEp KaJueBOWM M aMMOHUIMHONM COJIEW aKpu-
JIOBOW KUCJIOTBbI, KOTOPBIA BHOCUTCS B TOYBY
JUIs1 ynepxaHusi B Heil Biaru. CriocoO0eH BIUTATh
Maccy Boabl B400 pa3 0oJblire coOCTBeHHOI. Pa3-
paboran crietmanuctamMmu OO0 [MK® «Cunrep»
coBMecTHO ¢ ITAO «TaTHe(pTEeXMMUHBECT-XO-
nuHr» (r. Kazanb), Ipou3BOgUTCS KOMITaHUEH
00O [TK® «Cunrep» B I. 3eieHoa0JbCcKe, Pe-
cnybonuka TatapcraH, corjacHo TV 2219-017-
74584703-2011;

— LEOJIUT — TIPUPOAHBI MMHEpasl, COCTO-

SN M3 BOJHBIX AJIIOMOCWIMKATOB KaJbLUs 1
HaTpus W3 TOJAKJIacca KapKacHBIX CUJIMKATOB.
CniocobeH oTaaBaTh M BHOBb IMOIMJIOLIATH BOAY
B 3aBUCUMOCTU OT TeMIIepaTypbl U BJIAXKHOCTH,
M30UpATETbHO BBIIEISTh U BHOBb BITUTHIBATH
pas3yinuHbIe BELIECTBA, a TAKXKe OOMEHUBATh Ka-
THOHBI [3]. Ppakiusg 2,5—5,0 mm;

— IIYHTUT ynmoopenne «IllynruTep-
pa», KOTOPOE M3rOoTaBIMBAETCS W3 KBapll-ajib-
OUT-XJTOPUTOBOM IIYHTUTOHOCHOW mopoabl Ty-
pactamo3epckoro mectopoxaeHus (Pecmybnvka

Kapenust);
— KOMIIJIEKCHOE ~ TpaHyJIMPOBAaHHOE MMU-
HepaJlbHOE YIOOpeHHE IIPOJIOHTMPOBAHHOIO

nmeiictBust Osmocote Bloom (2-3M), rpaHyJibl
MTOKPBITHI COCTABOM, CITIOCOOCTBYIOIIUM MEIJICH -
HO 1nuddy3nu nuTaTeIbHbIX 3JIEMEHTOB B MOY-
BY, comepxkuT 12 % ob1iero azota (B TOM YHUCIe
5,3 % — wuwurparHoro u 6,7 % aMMOHHMITHOTO),
7% —P,0,,18 % —K,0, 1,5 % —Mg0, 0,02 % —
B, 0,045 % — Cu, 0,35 % — Fe, 0,05 % — Mn,
0,017 % — Mo, 0,013 % — Zn (mpou3BOIUTENH —
OBeppuc Uutepueitinn b.B., Huaepnanasr).

Pe3ynbraThl yueTOB BCXOXXECTH CEMSIH Mpe/I-
CTaBJICHbI HAa PUCYHKE 2.
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Puc. 2. JlunaMuka mpopacTaHusl CEMSIH COCHbI OOIKHOBEHHOM ¢ pa3HbIMU arpogodaBKaMu

B BapuaHTe, rie B KauyecTBe BOAOCTAOU-
JIM3UpYlolIeil arpomo0aBKy ObLI MCIIOJb30BaH
TUIPOTENTb «AKBAaCHMH», €T0 YaCTHUIIBI pa30yXin
(puc. 2, 3) U CIUIUCH B OMHY MAaccy, YTO He I10-
3BOJIMJIO IIPOpPAcTU ceMeHaM. DTOT MEJIMOPaHT
OBbUT UCKJTIOUYEH 13 NaJbHEUIIINX UCTIBITAHUIA.

OTpuLaTeIbHOE BO3IEICTBIE HA BCXOXECTh
0KazaJio 1 ynoOpeHune IPOJIOHTMPOBAHHOIO JIeii-
ctBust Osmocote Bloom (2-3M) B mpuMeHEeHHOM
J103€, TIO3TOMY OBLJIO IIPUHSITO PellleHUE B 1ajlb-
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HelIlIeM CHU3UTh €ro KOJMYECTBO (puc. 2).

B utore, 1o pe3ynbTaTaMm omnbiTa OBUIU OITpe-
JIeJICHBI JTyYIIne arpoMeIMOPAHThI: TUATOMUT U
LICOJIUT.

OTOeNnbHO  BBIMOJNHSJIOCH  UCCIIEAOBaHUE
arpoMeMOpaHTOB Ha oOcCHoBe docdorurica,
KOTOPBIN SBJISIETCSI OTXOAOM DPA3JI0XEHUS TPU-
pomHbIX (ocdaToB CepHOM KHMCIOTOM U (oc-
¢GOpHOI KHMCJIOTO M3 OOOPOTHOTO TTPOU3BOJ-
crBa. Ilo mpuGIM3UTEIbHBIM OLieHKaM, B P®
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Puc. 3. OnwIT Mo uccienoBaHUIO BO3AEUCTBUS TUAPOTES
«AKBacWH» Ha BCXOXKECTh CEMSH COCHBI

B OTBajlax ero xpaHutcsi okojo 500 MJIH TOHH.
CoBpeMeHHbIe TEXHOJIOTMH TTO3BOJISIOT U3 9TOTO
ChIPbSI MOJyYaTh rPaHYJIMPOBAHHbIE MEIMOpaH-
Tel. OO0 «Amomnpoekt» 1 OO0 «IubpunHbie
yaobpeHust» nipu noagepxke Poxga «CKOJIKO-
BO» pa3paboTajy TEXHOJOTMI0O MPOU3BOACTBA
yI0OpeHUil U MEJIUOPAHTOB C TOBBIIIEHHBIMU
MOTPeOUTENbCKUMU CBOMCTBAMU, B OCHOBE KO-
TOPOI1 JIEXKUT TIepepadboTKa pocdorurca.

Hnst ucrnplTaHUi ObUIM B3ATHl JBa BUIA
arpoMenmopaHToB 2017 roma BbIITycKa, MPOM3-

BojactBa OOO «PereHepaTuBHBIE MEIMOpPAH-
o> «M-I'» (CaSO, 2H,0 — 98 %) n «M-I'KK»
(CaSO, 2H,0 — 40 %, CaSO, — 60 %), B xaue-
CTBE KOHTPOJISI UCTTOIB30BAJICS TUATOMMUT.
CemeHa cOCHBI ObLTM KarCyJIMpOBaHbI B BO-
nopactBopuMyto oOymary: 10 mT. +5 Mur Menro-
panTa (110 20 makeTUKOB Ha BapUaHT).
EXenHeBHO KOHTPOJIMPOBAIACH BIAXKHOCTD
KaricyJi, u Npy He0OXOAMMOCTH MTPOBOIUIOCH YB-
JlaxkHeHue 1oceBoB. [To Mepe MosiBIeHUST BCXO-
JIOB IIPOBOIMJIMCH YUEThI BCXOXKeCTHU (puc. 4).

mesmopanT «M-TI'KK»

MEJIMOPAHT «I1aTOMUT»

Puc. 4. Bo3geiicTBusa MmeanopaHToOB 13 pocdorurca
Ha BCXOXKECTb CEMSIH COCHBI OOBIKHOBEHHO

PesynbraTthl SKCIEpUMEHTA, MPEACTABICH-
HbIe Ha PUCYHKE 5, NEMOHCTPUPYIOT, UTO UC-
MOJIb30BAHHbIE MEJIMOPAHTHI OKAa3bIBAIOT OTPH-

LATEeJIbHOE BO3JIECWCTBME HAa BCXOXECTh CEMSIH.
CJ'[C,Z[OBS.TCJ'IBHO, U IIPUMEHCHUA B Ka4CCTBC
J00aBKU WU MYJIbY OHU HEIIPUTOJHBbI.
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Puc. 5. JlnvramMuKa BCXOXECTH CeMSIH COCHBI OOBIKHOBECHHO TTpH TOOAaBKe
B COCTaB IMTOCEBHOI KOMITO3UIIMKM MEJIMOPAHTOB Ha OCHOBE (hocdorurica

2)*1-.&3--
J78-$+,+9 - *+0,+.))
1(+.-: Osmocot@®loom

JIaGopaTopHBIit ONBIT ObLI MOCBSILEH UCTIbI-
TAHUIO BO3[ECHCTBUS HA BCXOXECTh CEMSTH COCHBI
KOMOMHAIIMM arpoJo0aBOK M3 KJjacca IT0YBO-
yiyummteneid u ynobpenust Osmocote Bloom
(2-3M) B CHIZKEHHBIX 103aX.

B makeTuku nmomemanoch mo 20 mT. ceMsH
1 5 MJT arpOMeJIMOPAHTOB U3 KJlacca MOYBOYIyY-

&'()0)1&4)5 -6 5,&%%8§74)/ -
(&%%$4)(:;<+")%: /0) -

HIUTeNIel ¢ ynoopeHueM B AByX BapuaHTax: 0,5 u
1,0 cm®. MuKyOaLmst mpoxoauia Ipyu KOMHATHOMN
TEMIepaType M MCKYCCTBEHHOM OCBELIEHUHU.
B kayecTBe HamMoOJHUTENEN MCIOIb30BAINUCH
cjenylolie BUIbl MEJIMOPAHTOB: MEPJIUT, Bep-
MUKYJIUT, 1I€OJUT, TUATOMUT, TOpd BEPXOBOU
(KOHTpOJIb) U IIYHTUT. Kaxaplii BapyaHT ObLT
npeactasieH 10 TOBTOPHOCTSIMU.

Pe3ynbrarhbl yueToB BCXOXECTU MpeCTaBe-
HBI Ha PUCYHKE 6.
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Puc. 6. JIlnHaMM1Ka BCXOXECTHA CEMIH COCHBI OOBIKHOBEHHOM B Pa3IMYHBIX BApUAHTAX
dbopmyisum ¢ nodaskoit 1,0 cM? (A) 1 0,5 cm? (B) ynoopenus Osmocote Bloom (2-3M)

80



I"HSY HS&'(H)H(" * $+* #)%&SH,() # -)/0S(*&* * 120)&$+*)01(,1&*

Kak cBHUIETeIbCTBYIOT pe3yJibTaThl OTbITA,
yYMEHbIIEHUE O03bl YIOOPEHMSI He IPUBEIO K
CHIDKEHUIO €r0 OTPULIATeJIbHOIO BO3IEHCTBUS.
B nanbHeiiieM, B MoJieBbIX 9KCIIEPUMEHTaX, 3TO
yIOOpEeHME He UCIBIThIBATIOCE.

CrenyommuM 3TarioM HCCIeI0BaHUS BO3-
MOXHOCTH TIpUMEHEHUSI YIOOpPEeHWiIl OBIIO
HCITOJIb30BaHue ele 0ojiee MEMICHHO pacTBO-
psitommxcst GopM — KOMILIEKCHOIO T'paHyJIUpO-
BaHHOTO MMHepaJbHOTO yaoopeHust Osmocote
Exact Standart 5-6 m, ¢ mepuOAOM IEUCTBUS
5—6 Mecs1eB, KOTOPOE BBIITYCKACTCSI B BUJE
MEJIKUX TpaHyJl B CIelMaJbHOW 000JI0UKEe U3
opranudeckoii cmosbl (Hunepnauasr). B ero co-

craB Bxonut N (o6uwmit) — 15 %, P,O,— 9% (8
ToM umcie 5,2 % — BoxopacTsopumslit), KO —
12 % n MgO — 2 % (B ToMm uucie 0,4 % — Bono-
pacTBOPUMBIiT) 1 MUKpodeMeHTh: B — 0,03 %,
Cu—0,05%, Fe — 0,45 %, Mn — 0,06 %, Mo —
0,02 % uZn — 0,015 %.

CeMeHa COCHbI OOBIKHOBEHHOM U €11 eB-
poreiicKoii, yrmakoBbiBaJuch Mo 10 IIT. B BO-
JIOpacTBOpUMBIE TIAKETUKU C J00aBIeHHEM
5 cM? MennopaHTa — OIWATOMMTA WM LIEOJIUTA.
B omnbiTHBIE 00pa3iibl BHOCUIIOCH YAOOpEHUE
(1 cm?). XapakTepucTHKa BapUaHTOB MPEACTaB-
JieHa B TabJu1e.

Tabnuia
XapakTepUCThKa BApUAHTOB
I Bapuant
opoja
P Hazganue OnucaHue
. . KoHnTposb NaTOMUT
Pinussylvestrid.. P 4
OnebIT HuatoMut+ynodpeHue
. . Koutpousb COJINT
Piceaabies(L.) Karst. P i
OmnbIT Leonur+ynobpenne

JMHaMMKa TTpopacTaHust CEMSIH B OTIBITE TIPEICTaB/IeHa Ha PUCYHKeE 7.
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CpoK npopaLyiBaHums, cyT

Puc. 7. lnHamMuKa ipopacTaHmsT CEMSTH COCHBI OOBIKHOBEHHOM M €JIM €BPOITeCKOI
C yJacTHeM yIOOpeHMS B ITOCEBHOM KOMITO3UIINN

Cnyctda 17 nHeit 00HApY:KMIOCh YaCTUUHOE
MoJIeraHKe CESTHIIEB, YeM, BEPOSITHO, M OOBSICHSI-
eTcst o0Iast HU3Kasl BCXOoXecTb. Mcxons us pe-
3YJIBTATOB OITbITa, MOXKHO 3aMETUTh, UTO J100aB-
JIeHUEe yIoOpeHUs MPaKTUYECKU He TTOBJIMSLIO Ha
BCXOXECTb COCHBI OOBIKHOBEHHOM. B aHamornu-
HOM BapHMaHTE C eJIbI0 HAOII0JACTCSI HEKOTOpOe
CHUXXEHUE BCXOXECTH, OTHAKO OHO MEHee 3Ha-
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YUTEJIbHOE, YeM Npu IpuMeHeHuu Osmocote
Bloom (2-3M).

Vnob6penune Osmocote Exact Standard 5-6 m
¢ 6oJiee MPOJOHTMPOBAHHBIM JEUCTBUEM B LiE-
JIOM OKa3bIBaeT MeHee TOKCUYHOE ACHCTBUE Ha
pa3BUTHE CEMSIH, YTO MO3BOJISIET HANEIThCS Ha
MOJIydeHUEe IT0JOXUTEILHOIO pe3yJibTaTa U B
II0JIEBOM OIIBITE, IJie¢ 3TO BO3AECHCTBUE TOJIKHO
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OBITH ellle Oosiee CaadbIM 3a CUET BBIMBIBAHUS
MHIPEIUEHTOB ocamiKaMu. B cBsI3u ¢ yeM OBLIO
MPUHSTO pElICHWE WUCIIOJIb30BaTh 3TO ymoOpe-
HUC B uaaneﬁmnx UCIIbITAHUSX.

1#$%S$ * 0"+-*()/  *$.0,2(

=0%"#$&.-: &'()*+,-)(&.$)4

OnbIT 3aj10keH Ha BeIpyOke B KB. 100 Op-
JIMHCKOTO YYacTKOBOTO JieCHMYecTBa [arymH-
CKOro pailoHHOTro JecHu4ecTBa JIeHMHIrpaacKoi
30°14°34,6» B.11.).

obmactu  (59°16°13,4» c.u.,

Turm necopacTUTEIbHBIX YCIOBUN — KUCIUYHBIA.
ITouBa nepHOBO-TIOA30JUCTAST JIETKOCYTJIMHU-
cTasg ¢ COAEpXaHMEM IyMyca B FOPU3OHTE A —
4,2 %. YcioBus IpeHUPOBAHHEBIE.

IMakeTtuku ¢ 20 WT. ceMsiH (COCHBI WK eJ1n)
U 5 MJI arpoMesIMOpaHTa (IMaTOMUT WU LI€OJTUT)
OBLTM pa3yIoXKeHBI Ha THO 0OpO3abl (0OHaXKEHME
MMHEpaJIbHOTO TpyHTa) (puc. 8). B KOHTpOJIb-
HOM BapuaHTe OTCYTCTBOBAJIM arpOMeJIMOPAHTHI.
Bce onbIThl 06U BhITIOTHEHBI B 20-KpaTHO MO-
BTOPHOCTH.

Puc. 8. 3akianka omnbITa 1o UCITBITAHUIO cOCTaBa (POPMYJISIIMIT Ha BEIpYOKe

YueThl BCXOXECTH U YChIXaHUA MPOPOCTKOB ITPOBEACHDBI OAHOKPATHO IMMOCJIC OKOHYAaHMA II€prUoga

npopacranus ceMsH (puc. 9—11).

ERN = qvaToMuT
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|
I~ + ommOKa cpeIHero 3HaYeHUS

Puc. 9. BexoxecTs ceMstH 1 YCBIXaHMEC CCAHIICB B ITOCEBAX CJIN CBpOHCfICKOfI
B pa3HbIX BapnaHTax MOCEBHOM KOMITO3ULIMM Ha Bpry6K€
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Puc. 10. BcxoxecTb ceMsIH U yChIXaHUE CESIHLIEB B IOCEeBaX COCHBI 0OBIKHOBEHHOM
B pa3HbIX BapMaHTaX IOCEBHOI KOMITO3UIINM Ha BEIPYOKe

Jwaromut

Leomur

KonTtponb

Puc. 11. [ToceBbI e eBpOIECKOl B pa3HBIX BapHaHTaxX ITOCEBHON KOMITO3UIINHI Ha BEIpYyOKe

Kak cBumeTeabCTBYIOT pe3yJbTaThl IOJIe-
BOTO OIIbITA, IIPUMEHEHME arpoMeJIMOPaHTOB
(LIeONTUT, OUATOMUT) IPU BBICEBE CEMSIH €U
eBpOITEiCKOT W COCHBI OOBIKHOBSHHOW 3Ha-
YUTEJIbHO TMOBBIIIAET BCXOXECTh M YMEHbIIAET
nocjenyomuii ornan cestHues. [Ipyu aToMm i
€JIM HEeCKOJIbKO JIyUIlie IMOKa3aTeJId OTHOCSATCS
K TTOCEBHOM KOMITO3ULIMU, COJAEPKAILICH 11€OTUT,
a JIJ1S1 COCHBI — TUAaTOMUT.

bruto ycraHoBieHO, 4TO THOENTH BCXOIOB
BbI3BaHA BJIMSIHMEM ITaTOT€HHBIX I'pUOOB U 3a-
CYIIUIMBOTO BECEHHETO Iepuoaa.

=0b"H$&.-1 ")%+4.)9 5)*")6-3--  UHO)1(+-
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OmpIT 3a5moKeH B arnrpene 2023 roma BKB. 111
OpJIMHCKOTO YYaCTKOBOTO JIeCHUYeCcTBa [aTunH-
CKOT0 pailOHHOTIO JieCHUYeCcTBa JIeHUHIpaacKoit
obmactu  (59°15°55,8» c.n.,  30°14°17,6» B.1.).
Tumn necopacTUTENbHBIX YCIOBUI — YepHUYHBIN.
ITouBa IEepHOBO-IIOA30IMCTAsT JIETKOCYIJIMHM-
CTas ¢ COAEpXaHUEM IyMyca B FOPM3OHTE A —
2,1 %. YcnoBus IpeHUPOBaHHBIE.

IIpousBeneH IOCeB COCHBI U €11 METOIOM
pacKIIafKy Mo IHY OOpO3/abl KarCyInpOBaHHBIX
ceMsiH (puc. 12), KoTopbie YIaKOBBIBAJIUCH B
BOJOPACTBOPUMEBIE TakeTHKu 1o 10 mT. ¢ Jo-
GaBIeHrEM 5 cM® MearopaHTa. B OIbITHBIE 00-
Ppasibl BHOCUJIOCh KOMIUIEKCHOE TpaHyJIMpOBaH-
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Hoe MMHepanabHoe ynoopeHue Osmocote Exact
Standart 5-6 m (1 cM?®), KoTopoe paHee OBLIO

HCIIBITAHO B JIaOOpaTOPHBIX yciioBUsiX. Bcero B
OIbITE OBLTO YETHIPE BapraHTa (CM. TaOI.).

Puc. 12. 38.KIIaI[Ka OIIBITHBIX JICCHBIX KYJIBTYP COCHBI 1 €JI1 KaIICYyJIMPOBaAaHHBIMU CEMECHAMU

TTny>XHBI OTBa U THO OOPO3MbI MPENCTAB-
JISIIM cO000it MMHEpaJIbHbIE TOPU30HTHI ITOYBHI,
YTO 00ECTIEeYNBAJIO MOATOK KAITMJUISIPHOM BJIaru.
IIar co3gaHus moceBHBIX MecT cocTaBua 0,7 M.

BBuay nivrteabHOTO 3aCyIUIMBOTO IIeproaa
B T€UCHME Masl M UIOHS, OCHOBHAs 4acTh BCXO-
JIOB MOSIBUJIACH TOJIbKO B KOHIIE IIEPBOTO JIETHETO
MecsIla, YTO OTPUILATEIbHO CKa3aJloCh Ha TOKa-

3aTessIX BCXOXKECTHU.

B uTore yJer BCXOXECTH CEMSTH el eBpO-
nefickoii (puc. 13) mokasai, 4TO OHa 3HAYUTEIb-
HO TIOBBIIIAETCSI B BapuaHTe C YAOOPEHUSIMH,
B TO BpeMs KaK Ha COCHY OOBIKHOBEHHYIO OHU
BO3IEIICTBOBAIM OTpUIIATEbHO. TakkKe MOXHO
OTMETUTH B 1IEJIOM HU3KOE IpopacTaHue e,
KOTOpPOE OOBSICHSIETCS 3aCyXOiA.
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CocHa CocHa + Enb KOHTPO/b Enb +
KOHTPO/b ynobpeHue ynobpeHue
I— * ommbKa CpeaHero 3Ha4YeHUs
Puc. 13. BcxoxkecTb ceMsIH COCHBI OOBIKHOBEHHOM U €JT1 €BPOIIeHCKOM
B pa3HBIX BapuyaHTaXx IIOJIEBOTO OITbITa
BoiBoib1 M COCHbI OOBIKHOBEHHOW Jy4dIllMe pe3ybTaThl

Kak B sabopaTopHbIX, TaK W B TIOJEBBIX
OTBITAX TI0 OTIPEACIICHUIO BIUSHUS arpOMETNO-
PAHTOB Ha BCXOXECTb CEMSIH €11 €BPONENCKOM
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MOKa3alu 1IeOTUT (COBMECTHO C CEMEHaMU eJin
€BpOIENCKOIi) U 1UaTOMUT (COBMECTHO C ceMe-
HaMM COCHBI OOBIKHOBEHHOM), YTO ITO3BOJISIET
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PEKOMEHIOBaTh MX B KayeCTBE MYJbUM U JJIST  YIOOPEHHE MOXET ObITh MPUMEHEHO C MOJIOXKU-
BHECEHUST COBMECTHO C CeMEHaMM IIPU TOoCceBe  TeJIbHBIM 3(D(hEeKTOM TpU BBICEBE €U €BpOIIeii-
STHUX TTOPOLI. CKO1 B YCJTOBUSIX BEIPYOKH.

HcnbiTaHue  KOMIUIEKCHBIX — yIOOpeHUI =%%,+0)4&.-+H#"),+.) 6& %7+$%(+0%$4
Osmocote Bloom (2-3M) u Osmocote Exact >+0+(&,?.)") 1;,0@+%$& 4 (&*5&A")%/0&(%$4+-
Standart 5-6 m nokasajo, 4To MpoJoHrMpoBaH- .)) 6&0&.-: BCD CEF1G==HIE (J 053-
HOE JeiiCTBME IMOC/eNHero cHukaer ero ¢uro- 00011-23-00,") $+*+ C2-K21>)(*/,-()4&..#+
TOKCHYHOCTB JUISI CEMSIH U, CJIEIOBATENIbHO, 3T0  %+*+.&E).
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