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Biological, silvicultural and economic efficiency of birch care using the herbicide Magnum

A.B. Egorov, A.A. Bubnov, A.M. Postnikov, L.N. Pavlyuchenkova (Saint Petersburg Forestry
Research Institute)

Natural regeneration and birch crops in productive forest conditions are under the pressure
of competing vegetation — grass cover and undesirable deciduous species (aspen, gray alder, willow
species, mountain ash). The most effective and economical method of care is chemical, involving
the use of effective modern herbicides. There were no technological regulations and practical
recommendations for the use of herbicides when growing birch before conducting these studies.
The goal of the work was to develop a method of caring for natural young trees and birch crops
(lighting, agrotechnical care) using modern selective herbicides on forest lands. The objects of
research were seed and vegetative regeneration of birch in young stands formed in clear-cut areas,
as well as undesirable herbaceous and tree-shrub vegetation. As a result of a pilot production test,
the high efficiency of the herbicides Magnum and Magnum Super at application rates of 100 and
200 g/ha on dicotyledonous species of herbaceous vegetation and deciduous species — willow,
aspen, gray alder and mountain ash, as well as resistance to these drugs was established birch with
continuous spraying during the growing season. Herbicide Ankor-85 (100 g/ha) is not suitable for
birch care due to low efficiency and selectivity. Herbicide Anchor-85 (100 g/ha) is not suitable for
birch care due to low efficiency and selectivity. It has been established that as a result of a single
application of the herbicides Magnum and Magnum super at rates of 100 and 200 g/ha in young
forests with a slight participation of birch and a predominance of aspen, species of willow and gray
alder, almost pure birch forests are formed..

Key words: birch, young trees, agrotechnical care, lightening, herbicides, efficiency,
selectivity
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Buosornyeckas, JiecOBOACTBEHHAS M 9KOHOMHYECKas 3(heKTHBHOCTD yX0/1a 32 Oepe30ii ¢ mpume-
HeHreM repoumuaa Maraym

A.B. Eropos, A.A. ByoHos, A.M. IToctaukos, JI.H. I1aB1oueHkoBa

EcTecTBeHHOEC BO30OHOBJICHME W KYJIBTYpPhI Oepe3bl B IIPOU3BOIUTEIBHBIX JIECOPACTUTEIIBHBIX
YCIOBUSIX HAXOMATCS MO IMPECCOM KOHKYPUPYIOIIEH pacTUTEIbHOCTH — TPaBSIHOTO MOKPOBA U
HeXXeJlaTeTbHBIX JINCTBEHHBIX IMTOPOI (OCUHBI, OJIbXH CEePOii, BUIOB MBHI, PSIOMHBI OOBIKHOBEH-
Hoit). Haubonee apheKTHBHBIM M 9KOHOMUYHBIM METOJIOM YXO/1a SIBISIETCSI XUMUYECKU, TIpe/I-
yCMaTpUBAIOIINI TTpUMEHeHNEe 3(PGHEKTUBHBIX COBPEMEHHBIX TepOUIIMAOB. TeXHOIOTMIECKIe
pemIaMEHTHI M ITPaKTUIEeCKIE PEKOMEHIAIIMH 10 TIPUMEHEHUIO TepOUITNIOB ITPY BhIPAIIBAHIT
Oepes3bl 10 TTPOBEICHUS HACTOSIINUX UCCAeTOBAaHUI OTCYTCTBOBaIM. Llenbio paboThl sBIsIach
pa3paboTKa MeTo/la yXoa 3a CTeCTBEHHBIMH MOJIOTHSIKAMU 1 KYJIBTypaMu Oepe3bl (OCBETICHHE,
arpoOTEXHUYECKUI YXOI) ¢ MPUMEHEHMEM COBPEMEHHBIX CEJICKTUBHBIX TepOMIUIOB Ha 3eMIISIX
secHoro oHma. OObeKTaM1 MCCICIOBAHUN SIBIISTUCH CEMEHHOE 1 BereTaTUBHOE BO30OHOBIIC-
HHe Gepe3bl B MOJIOTHSKAX, 00pa30BaBIIMXCSI Ha CIUTOIIHBIX BRIPYOKaX, a TAKKe HeXKeJlaTe/lb-
Hasl TpaBSIHUCTas U IPEeBECHO-KYCTAPHUKOBAsI paCTUTEIBLHOCTb. B pe3ysnbraTe OINMBITHO-IPOM3-
BOJICTBEHHOI MPOBEPKHU ObLIa YCTAHOBJIEHA BhICOKas 3((MEKTUBHOCTD NCHCTBHS TepOMIINIOB
Marnym u Maruym cynep B HopMax npumeHeHus: 100 u 200 r/ra Ha 1ByI0JbHbBIE BUIbI TPABSI-
HUCTOI PaCTUTEIFHOCTH W JIMCTBEHHBIC TIOPOIBLI — WBY, OCUHY, OJIbXY CEpYyI0 U PSIOWHY OOBIK-
HOBEHHYIO, a TAKXKE YCTOMYMBOCTh K 9TUM IIpernapaTaM 0epe3bl TP CILIOIIHOM ONPBICKUBAHUI
B miepuon Beretanuu. Tepounmn Ankop-85 (100 r/ra) He MOAXOIUT IS YXOIOB 3a Oepe3oii 13-
32 HU3KOM 3(P(hEeKTUBHOCTU M CEJIEKTMBHOCTU. YCTaHOBJIEHO, YTO B pe3y/braTe OTHOKPATHOTO
MpyUMeHeHus repouuaoB Maruym u Marnym cymep B Hopmax 100 u 200 r/ra B MOJIOIHSIKaX ¢
HE3HAUYMTEIEHBIM YJacTHeM Oepe3bl U MpeodiafaHieM OCHHBI, BUIOB UBHBI M OJIBXU Cepoit hop-
MUPYIOTCS IIPAKTUIECKU YUCThIC OEPE3HSIKH.
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BBenenne

bepesa aBisercs BaxKHBIM 00BEKTOM JIECHO-
r'O XO35ICTBa KaK B 9KCIUTyaTalluOHHOM, TaK 1 B
JIECOBOJICTBEHHOM OTHOIIICHUM.

B mnHacrosmee Bpemst Oepe3oBasi IpeBecH-
Ha BOCTpeOOBaHa, IIMPOKO MCIIOIb3yeTCs, a ee
KPYITHOMEPHBIE COPTUMEHTHI AeuuTHLEI. Pa-
Hee eCTeCTBeHHOe 3apacTaHue Oepe30il JeCHbIX
MJI0IAAel CUYMTAIOCh HETaTUBHBIM MPOLIECCOM,
MOCKOJIBKY 3Ta TOpojJa CTaHOBWJIACh, B YMCIIE
JIPYTUX JIUCTBEHHBIX MOPOJ, KOHKYPEHTOM JIJIsI
KyJIBTUBUPYEMBIX XBOMHBIX HacaxkaeHuii. B mo-
clieHME TOAbI pa3paboTaHbl CIIOCOOBI PEryyu-
pOBaHMSI HEXeJIaTeIbHON PaCTUTEILHOCTU IS
(opMupoBaHMS ONTHMAaIbHBIX YCIIOBUI pOCTa
XBOMHBIX ITOPOJ, Ha 3eMJISIX JIeCHOTO (hoHa [2—4].
B psne ciydaeB m3-3a HEBO3MOXHOCTU WJIN HeE-
11eJ1IeCO00Pa3HOCTU CO3[aHUSI JIECHBIX KYJIBTYP
COCHBI 1 €I B 00OraThIX JIECOPACTUTEIbHBIX YC-
JIOBMSIX 3a71a4a BOCIIPOM3BO/ICTBA LIEHHBIX OO/
MOXeET OBITh pellieHa 3a CYeT CEMEHHOTO BO300-
HOBJICHUST OEpe3Hl.

Bbepes3a xapakTtepusyercsi OOMIBHBIM TLIO-
JOHOIIEHWEM, a €€ CEMEeHa MMEIOT OOJIBbIIYIO
JIaJIbHOCTh pasjieTa. B jecHOM X03s1iCTBe eBpO-
neiickoit yvactu Poccuu Gepés3a mpencraBieHa
JIBYMSI OCHOBHBIMM BUAaMM — Oepe30ii MOBUC-
Joit unm 6oponaBuaroit (Befula pendula Roth)
u Oepé3oit mymuctoit (Betula pubescens Ehrh.),
a TakXe pa3IMYHBIMU TIEPEXOTHBIMU MEXIY
HUMU (hopMaMu, TTOSIBUBIIMMUCS B Pe3yjbTa-
Te ecTecTBeHHON rubpuam3anuu [8]. OmHaKo
BO300HOBJIEHME 3TO MOPOIBI HA CIUIOIIHBIX
BBIPYOKax B 3€JICHOMOIIHOM M CJIOXKHOM TpyI-
Imax TUIIOB Jieca YaCTO CUJIbHO OCJI0XHEHO KOH-
KypeHILell CO CTOPOHBI MOIIHOI'O TPaBSIHOIO
IMOKPOBa M OBICTPOPACTYIIUX JUCTBEHHBIX IO-
PO — WUBBI, OCUHBI, OJIbXU cepoit u ap. [5, 10].
J1si yCIIeIIHOro CEeMEHHOro BO300HOBJICHUS
Oepe3bl HEOOXOAMMO PEeTyJMpOBaTh COCTaB U
pa3BUTHE XXMBOTO HAIIOYBEHHOrO MOKPOBA M
KOHKYPEHTHBIX IpeBECHBIX Iopod. s aTux
meneit HambOoJiee TEPCIEKTUBHBIM SIBIISICTCS
MIPUMEHEHNE XUMHYECKOTO METONIa, KOTOPBII
IMO3BOJISIET HIPOBOIUTH YXOJ C BLICOKOM JIECOBO/I -
CTBEHHOI1 3(p(GEeKTUBHOCTBIO, TP MUHUMAJIb-
HBIX TPYAOBBIX U JIEHEXHBIX 3aTpaTax U C Bbl-
COKOI 9KOJIOTMYECKO# Ge3omacHOCThIO [6, 7].
B cBsi3u ¢ 3TUM aKkTyajqbHO M3yuyeHHE BO3MOX-
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HOCTM TIPUMEHEHUSI COBPEMEHHBIX CEJIEKTHB-
HBIX TepOMULMAOB, CIOCOOHBIX 3(h(HEKTUBHO
YCTPaHSITh HeXeJaTeIbHYI0 PaCTUTEIbHOCTh Ha
BBIpYOKax, M K KOTOpPbIM Oepe3a OyaeT mocra-
TOYHO YCTOWYMBA, B pe3yJbTaTe 4Yero JOJKHbI
chopMUPOBATHCS HACAXKIEHUS C €€ JOMUHUPO-
BaHUEM.

Ha ocHoBaHuUM aHaiM3a JUTEPaTyphl O
MPUMEHEHUN XMMUYECKOTO MeToJa B JIECHOM
X031 CTBE MePCIEeKTUBHBIMU JIJIs1 9KCTIEPUMEH-
TaJILHOTO U3YYEHUS C 1IEJIbI0 yXo/a 3a Oepe3oid
MPU3HAHBI HECKOJbKO TepOUIUIOB, 3aperu-
CTPUPOBAHHBIX /1 TpUMeHeHus B Poccuiickoit
®epepanuu [1]: Maraym (BATI, 600 r/kr meT-
cynb(ypoH-metmna), Maruym cynep (BT,
450 r/xr TpubeHnypoH-metrwiaa + 350 r/Kr MeT-
cynbhypoH-MeTriaa) u Aukop-85 (BT, 750 r/kr
cyJlb(hOMeTypOH-MeTHIa, KajeBast COJib).

Llesb mpoBeaeHHOTO UCCIeN0BaHUs — U3Y-
YUTh BO3MOXHOCTh TTPUMEHEHUSI METO/Ia yXoja
3a €CTeCTBEHHbIMU MOJOJHSIKAMU Oepe3bl (oc-
BeTJIeHHUE, arpoTeXHUYECKUI YXOM) Ha 3eMJISIX
JiecHoro (oHzIa C MCMOJb30BaHUEM CENEeKTUB-
HBIX TePOUTINIOB.

OO0BEKTBI M METO/IbI HCCJIEI0BAHMIA

IloneBble BKCHEpUMEHTAJIBHBIE MCCIEI0-
BaHUd TIpoBoauinch B 2022—2023 rt. B [aTumH-
CcKoM paiioHe JleHMHIpaackol obOysacTu. Drta
Tepputopust oTHocuTCsl K bantuiicko-benosep-
CKHUU TaeXHOMY PaliOHY Ta€>KHOM 30HBI.

IIpuMeHsIMCh TepOULIMabI, pa3pelleHHbIe
B Poccuiickoit @eaepaunu [1]. BapmaHTbl ux
KCITOJIb30BaHUsI 1 JaThl 00pabOTOK IPUBEICHbI
nanee B Tabauuax. I1pu 3akiiajgke OnbITOB pyKo-
BOJCTBOBAIMCh «METOAMYECKUMHU YKa3aHUSIMU
II0 PEerucTPallMOHHBIM MWCIIBITAHUSIM TepOu-
LIMIOB B CeJIbCKOM XxoasiicTBe» [9]. Ilpensapu-
TEJIbHOW MOJATOTOBKM IMOYBBI HE MPOBOIWIOCH.
[ToBTOpPHOCTHL OMBITOB — 2-KpaTHas. buoaorn-
yecKylo 3G (HEKTUBHOCTb ACHCTBUS TepONIIIIOB
Ha TPaBSHUCTYIO PACTUTEIbHOCTb OIpPEACISIN
IIPOEKTUBHO-KOJIMYECTBEHHBIM  METOIOM  IIO
CHIDXEHUIO (B TIPOLIEHTaX) IPOEKTUBHOTO IO-
KPBITUSI TIOYBBI TPaBIHUCTHIMM PACTEHUSIMU Ha
00pabOTaHHBIX yYaCTKAaX IO OTHOIIEHUIO K KOH-
Tpomio (0e3 06paboTKM), IS YeTO 3aKJIaAbIBAIN
BPEMEHHBIE YYETHbIC TUIOIMAAKU. DPPeKTUB-
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HOCTb JACHCTBUSI XUMUYECKUX ITPEIapaToB Ha He-
>XeJaTeJIbHbIe TMCTBEeHHBIE APEBECHBIC TTOPO/ILI B
1-11 Tox TTociie 00pabOTKM OIIEHUBAJIACH T10 YChI-
XaHWIO JINCThEB, Ha 2-1 rof — IO OTMUPAHUIO
pacTeHuii B 1IeJIOM (B MPOLIEHTaX OT UX 0OI1lero
KOJIMYECTBA).

J1st moATBepKAeHUsI YCTAHOBJEHHBIX B
MEJIKOJIEJISTHOUHBIX OIbITaX pe3yJbTaToOB Oblia
MpoBeJieHa TakXe OMNBbITHO-IPOU3BOICTBEHHAsI
MpoBepKa MeToa.

ITpu 3aknanke MeIKOIEJSIHOYHBIX OTBITOB
OMNpPBICKMBaHUE TPOBOJAUIOCH ¢ MPUMEHEHUEM
paHLIEBOTO pyyHOro omnpeickuBatenst «Cojio», ¢
pacxomoMm paboueii xxuakoctu 300 j1/ra, mpous-
BOJICTBEHHBIX OITBITOB — PaHLEBBIM MOTOPHBIM
onprickuBateneM «ITunb», ¢ pacxomom pado-
yeit xxuakoctu 100—120 y1/ra.

Ha ombiTax momaasax K MOMEHTY XUMM-
YeCKOl 00pabOTKM COOTHOIICHWE OIHOMOJIb-
HBIX U JBYIOJIbHBIX TPABIHUCTBIX BUIIOB OBLIO
MPUMEPHO ONMHAKOBbIM. Cpenu ABYIOJbHBIX
npeodyafaiv  cleayloliMe BHUIbI: BepOHUKaA
nexapctBeHHas (Veronica officinalis L.), Opyc-
Huka (Rodococcum vitis-idaea (L.) Avror.),
ManuHa oObiKHOBeHHast (Rubus idaeus L.),
KoctsaHuKa (Rubus saxatilis L.), TaBomra Bs-
somuctHast (Filipendula ulmaria (L.) Maxim.),
WBaH-vYail Y3KOJUCTHBIN (Chamaenerion
angustifolium (L.) Scop.), 60IsIK pa3HOJUCTHBI
(Cirsium heterophyllum (L.) Hill), CHBITb OOBIK-
HoBeHHas (Aegopodium podagraria L..), nynHUK
necHoit (Angelica sylvestris L.), KynbIpb JIeCHOM
(Anthriscus  sylvestris (L.) Hoffm.), 3Bepo0oii
TpoAbIpsiBieHHbI  (Hypericum perforatum L.),
MaHUK JIBYJMCTHBIN (Maianthemum
bifolium (L.) EW. Schmidt), nanapiin Maickuit
(Convallaria majalis L..), namyaTka NOpsIMOCTO-
syas (Potentilla erecta L.), sictpeOMHKa (BUIBI)
(Hieracium spp.). U3 omHOMOIBHBIX OBUIM OTME-
YeHbl BEMHUK TPOCTHUKOBUIHLIN ( Calamagrostis
arundinacea (L.) Roth), BelHUK Ha3eMHBII
(Calamagrostis epigeios L.), TyroBUK U3BUJINCThIA
(Avenella flexuosa (L.) Drejer), 1yuka gepHucTas
(Deschampsia caespitosa (L.) Beauv.), noieBuna
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oObIKHOBeHHas (Agrostis capillaries L.), 6op pas-
Becuctolil (Milium effusum L.), cCUTHUK (BUIbI)
(Jungus spp. L.), ocoka (Bumbl) (Carexspp. L.).
W3 npeBecHBIX pacTeHU#, KpoMe BUIOB OEpe3bl
(Betula spp.), npucytrctBoBaiu ocuHa (Populus
tremula L.), uBa (Bunpl) (Salix spp.), ojibxa cepast
(Alnus incana (L.) Moench).

B nepuon Beretaumu B 2022 romy HaOJi0-
JaJIMCh 3HAYMTEIbHOE TOHMXEHUE TeMIlepaTy-
PbI ¥ HEIOCTATOK OCAJKOB B Mae M0 CPaBHEHUIO
CO CPeIHUMU MHOTOJIETHUMU JAHHBIMU U IO-
BBILIEHHBI TeMIepaTypHblii ¢oH U OoJjblioe
KOJIMYECTBO OCAalKOB B HlIojie U aBrycre. Bere-
Taumsg 2023 roma xapaKTepW30BajlaCh OCTPBIM
nIe(UIIMTOM OCalKOB B TEUEHUE Masl U IEePBbIX
JIBYX JeKall WIoHsS. B 1ieJJoM moromHbie yciaoBus
BereTalMoHHbIX ce30H0B 2022 u 2023 rr. ObUH
BIOJIHE OJIATOMPUSATHBIMU JLJISI POCTA U PA3BUTHUS
HeXXenaTeJbHOM pacTUTENbHOCTU, YTO OIlpee-
JISUIO BBICOKYIO 3(h(PeKTUBHOCTb NEWCTBUSI Ha
He€ TepOnIIIIOB.

Pe3syabraTnbl ucciaenoBanus

B uetnipex mosieBbix onbiTax 2022—2023 1.
¢ repounuaamMu Maruym, MarHym cynep u
AHKOpP-85 B MOJIOOHSIKAX C ydyacTueMm Oepe3sbl
onpenensiack onojgorndeckas 3pHEeKTUBHOCTh
NEWCTBUS MPENAapaToB HA IUPOKUIA CIIEKTP HE-
JKeJlaTeJIbHOM pacTUTENIbHOCTH, a TaKXe UX ce-
JIEKTUBHOCTb T10 OTHOILIEHHUIO K 1IeJIEBOM MOpo-
ne — oepese. Kpome Toro, mpu aHaau3e JaHHBIX
OBbUIM UCMOJIB30BAHBI PE3YJIBTAThI, MOJYYEeHHbIE
panee mpu ucciaegoBaHusax 2020—2021 rr. Tex
K€ XMMHUYECKMX COeIMHEHUH. YcTaHOBjIeHa
BbIcOKast 3(h(heKTUBHOCTDb JACHCTBUSI TepOULIU-
nmoB MaruyMm (100 u 200 r/ra) u Maraym cynep
(100 1 200 r/ra) Ha ABYOOJbHBIE BUIBI TpPaBs-
HUCTOM PACTUTEJBHOCTU W JIMCTBEHHBIC IIpe-
BECHO-KYCTAaPHUKOBBIE MOPOJbI — UBY, OCHHY,
0JIbXy Cepylo U psiOMHY OOBIKHOBEHHYIO, MpPU
9TOM Oepe3a MposiBujIa YCTOMUMBOCTb K HUM
TPU CIUIOLITHOM OMPBICKUBAHUU B TICPUOJ BeTe-
Tauuu (Tadi. 1).
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Tabsuna 1

JHeiicTBHE repOMLIMIOB Ha HEXeIaTeIbHYIO TPaBIHUCTYIO U APEBECHO-KYCTAPHUKOBYIO
PACTUTEILHOCTD B CMEIIAHHOM MOJIOAHSIKE ¢ yuacThueM Gepesbl (00pabdoTka 17.06.2022)

CHIXeHNe TIPOeKTUBHOTO Jloms oTMepIINX JINCTHEB /
NOKPHITUSA, % K KOHTPOJIIO" pacrenwii, %2
BapuanT ormeiTa Hata yuéra % o
] = < <
g E = & g & £
S o = A = O S
16.07.2022 29 15 47 6 75 48 45
17.08.2022 4 10 83 0 100 100 89
i 634;?;“’ BAL ™07.09.2022 31 -16 88 0 100 100 100
09.06.2023 49 17 91 0 100 100 100
12.08.2023 52 20 86 0 100 100 100
16.07.2022 44 27 68 7 88 75 71
17.08.2022 49 16 92 0 100 100 93
2. Marnym, BIUL - ==77565 05 34 9 88 0 100 100 100
200 r/ra
09.06.2023 57 28 95 0 100 100 100
12.08.2023 57 23 93 0 100 100 100
16.07.2022 20 12 32 0 65 40 45
17.08.2022 33 3 71 0 100 100 82
%ﬂl\ﬁafgg“r‘ /g“ep’ 07.09.2022 25 -19 81 0 100 100 89
09.06.2023 51 24 86 0 100 100 95
12.08.2023 50 20 82 0 100 100 89
16.07.2022 33 23 47 0 75 72 T2
17.08.2022 38 6 79 0 100 100 100
4. Maruym cynep, 776755 34 6 85 0 100 100 100
BAT, 200 r/ra
09.06.2023 49 17 91 0 100 100 100
12.08.2023 55 26 86 0 100 100 100
16.07.2022 27 27 26 39 49 41 35
17.08.2022 71 71 71 45 53 55 45
%g;{/ﬁp-ss, BAL ™07 .09.2022 85 85 85 64 59 51 45
09.06.2023 78 79 77 54 4 38 34
12.08.2023 77 77 79 45 32 28 35

[Mpumevanus. "Yder NpoeKTUBHOIO MOKPHITUSI — OTHOCUTCS K TPABIHUCTBIM BUIAM.
Y]10J11 OTMEPIINX JINCThEB / pACTEHUI — OTHOCHUTCS K JPEBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTH.

ITpu ompbicKMBaHUM B MEPUOJ BEreTaluu
YCTaHOBJIEHO 3G (HEKTUBHOE U JOCTATOYHO AJIU-
TeJIbHOE JeiicTBUE repoulinna Maraym B HopmMax
100 1 200 r/ra Ha MIMPOKUI CIIEKTP MHOTOJIET-

HUX JBYIOJbHBIX (IIIMPOKOJUCTHBIX) HexXena-
TEJIbHBIX TPaBSHUCTBIX BUIOB, TUIMYHBIX IS
CIUTOUIHBIX BBIPYOOK M MOJIOJHSIKOB TaeXHOM
30HbI. Pe3koe CHUXXeHUe OOWIUS ABYTOJTbHBIX
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BUJIOB COXpaHSIETCSl 0 JBYX BereTallMOHHBIX
nepuonoB. Tak, B KOHIIE TiepBoro roga Maruym
o0ecreuynBal CHIKEHHUE TTPOEKTUBHOTO TTOKPHI-
TUS TOYBBI 3TOM TPYIION TPaBIHUCTBIX paCTe-
Huii Ha 88 %, B KOHLIE BTOPOIO I10CJI€ OIPBICKM-
BaHMs roga — Ha 86—93 %. Ipemnapar BbI3bIBaI
TakKe KpaTKOBpeMeHHOe, B TeueHue 1—3 mecs-
11€B, UHTMOMPOBAHUE POCTA OJHOMOJbHBIX BM-
JIOB, KOTOPbIE B JaJbHEHIIIEM, B OTCYTCTBUE KOH-
KYPEHILIUM CO CTOPOHBI JBYIOJbHBIX PACTeHUM,
paspacTtajiuch, U UX J0JISI B COCTaBe TPaBSIHOTO
IMOKpPOBA ObLJIa BHIIIIE, YEM B KOHTPOJIC.

Maruym (100 u 200 r/ra) Bo Bcex IpoBe-
JIEHHBIX OIMbITaX MPOAEMOHCTPUPOBAJ BHICOKYIO
3(HEKTUBHOCTh NEHCTBUSI HA psiii OCHOBHBIX
HeXKeJlaTeJbHBIX JIMCTBEHHBIX IPEBECHO-KYyCTap-
HUKOBBIX TTopoj. [epourina odbecrieunBal mpak-
TUYECKU TTOJTHOE OTMUPAHUE BUIOB UBbI, OCUHBI
1 OJIbXM cepoii. BereraTuBHOTO BO30OHOBJICHUS
BBILLIETIEPEYNCACHHBIX TOPOJ (MOSIBJICHUST TO-
pOC/, KOPHEBBIX OTHPBLICKOB M OOpa3oBaHUs
HOBBIX MMOOEroB B KpOHax) He 3a(huKCUPOBAHO,
YTO 00eCcrneYnBaeT J0JITOBPEMEHHBI 3alUTHbIN
addexT. 1o creneHn Bo3pacTaHUs YCTOMYMBO-
CTU K repOunay MarHym JIMCTBEHHBIE ITOPO-
JIbl pacroJjiaraloTcsl CJeaylolnuM o0pa3oM: MBa
(BUIBI), OCHHA, OJIbXa cepasl.

Crenyer yuyuThIBaTh, YTO XBOMHBIE MOPOIbI
(cocHa OOBIKHOBEHHas, €Jib €BpOTelicKasl) B Ie-
pUOJI BereTaluMu 4yBCTBUTEIbHbI K TepOULIMAY
MarHyM ¥ MOBpeXIaloTcsl MpU MCIOJIb30BaHUN
rpenaparta gaxe B HU3KMX HOpMax MIPUMEHEHUSI.

Bo Bcex mpoBeneHHBIX ITOJIEBBIX OIbITAX
Oepe3a mposiBUJIA BBICOKYIO YCTOMYMBOCTH K
repouuuay Maraym, mpudyeM, 4TO OYeHb BaxK-
HO — TIpU CIUIOIIIHOM OIIPbICKUBAaHUM B IIe-
puon ee akKTMBHOU Beretauuu. Habmropanuch
TOJIbKO HE3HAUMUTEJIbHbIE U KPaTKOBPEMEHHbBIE
MOBPEXACHUS WU OTMUPAHUE JIUCTHhEB, KOTO-
pbl€ ClIeyeT CUUTaTh «<KOCMETUYeCKUMM». [1pu
MUHUMaIbHOM HopMe repounmma (100 r/ra),
Kak TIpaBWJIO, BUAUMBbIE TTOBPEXACHUS BOOOIIE
OTCYTCTBOBAJIU.

B pesynabraTe ycTpaHeHUS KOHKYPEHIIUU
yJIy4lIajicsl pocT camoceBa Oepes3bl: Mocyie Ofl-
HOKPaTHOTO XMMUYECKOTO yxoJa (hOpMUPYIOTCS
MOJIOTHSIKM C JOMMHMpPOBAHUEM Oepe3bl U He-
3HAUUTEJIbHOUW TIPUMECHIO JPYTMX JIMCTBEHHBIX
TOpoJ1, TIPEXAe BCEro — OJIbXU CepOil U OCH-
Hbl. [TojlydeHHBIEe pe3ybTaTbhl CBUIETEIbCTBYIOT
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0 MEPCIeKTUBHOCTU MPUMEHEHHUsI repounuaa
MarnyMm npu yxoaax 3a 0epe3oil (arporexHuye-
CKME yXOJIbl U OCBETJICHMUSI).

Tepounmun Maruym cyrnep ObUI IPUMEHEH B
IBYX MoJieBbIX onbiTax 2022—2023 rr. B HOpMax
100 u 200 r/ra. YcraHOBJEHO, YTO IO IEHCTBUIO
Ha TPaBSHUCTBIE paCTEHUs ATOT IpernapaT BeCh-
Ma OJM30K K repouuumy MarHym M He MMeeT
CYIIECTBEHHBIX MpeuMyllecTB Tepen Hum. Ilo
JIEMCTBUIO Ha JIMCTBEHHBIE JIpPEeBECHO-KycTap-
HUKOBBIE TIOPOJIbl 9TU TEPOULIMABI TAKXKE CyIle-
CTBEHHO HE OTJIMYAJIMCh APYT OT JApyTa, KaK U 1o
OTCYTCTBUIO M30MPATEJIbHOCTU OTHOCHUTEIbHO
XBOWHBIX TOpOoja (COCHBbI OOBIKHOBEHHOM, v
€BPOMENCKOI).

bepesa (Bujbl) posiBria BBICOKYIO YCTOM-
YUBOCTh K repouunmy Maruym cymnep B HOpMax
100 1 200 r/ra pu CILUIOIIHOM OIPBICKMBAHUU
B TEPUOJl € aKTUBHOU BereTaluMy — BHEIITHUX
MPU3HAKOB TMOBPEXIECHUM TepOUIIMIOM HE Ha-
omoganock. IlolyueHHBIE pe3yabTaThl CBUIIE-
TEJbCTBYIOT O MEPCIEKTUBHOCTU IMPUMEHEHUS
3TOTO repOULIMAA IMPHU yXoHax 3a oepe3oii (arpo-
TeXHUYECKUE YXOJbl U OCBETJCHUS).

Tepouiia AHKOpP-85 ObLT IPUMEHEH B IBYX
noJjieBbix onbiTax 2022—2023 rr. B KauecTBe 0a-
30BOr0 BapMaHTa, TaK KakK JaHHbBIA mpenapar K
Hayayly paboT yxe ObUI 3aperMCTpUpOBaH IS
MCIIOJIb30BaHUsI B JIECHOM Xo3siicTBe Poccuii-
ckoii Mdenepanuu. [Mpu onpbICKUBAaHUMU B Tie-
pUMOJ BEreTaluu yCTaHOBIEHO 3(hGheKTUBHOE U
JIOCTATOYHO JJIMTEJIbHOE JCHCTBUE repouiimaa
B HopMe 100 T1/ra Ha HWIMPOKUI CIEKTP MHO-
TOJIETHUX OJIHOAOJBHBIX U ABYIOJbHBIX (1M~
POKOJIMCTHBIX) HeXKeJaTeJIbHbIX TPaBSIHUCTBIX
BUJIOB, TUITMYHBIX JJI51 BHIPYOOK M MOJIOIHSIKOB
TaeXXHOU 30HbI. 3HAUUTEJIbHOE CHUXXEHNE 00u-
JIMSI BCEX BUJOB TpaB IOCe 00pabOTKU repom-
IuaoM AHKOpP-85 coxpaHsIeTCsl IO OBYX Bere-
TallMOHHBIX TIEPUOAOB. AHKODP-85 BBI3bIBAECT
MOBPEXIEHUSI Pa3HOU CTENEHU MOPOCIU U OT-
MPBICKOB JIPEBECHBIX TTOPOA — Oepe3bl (BUIIbI),
OCUHBI, UBBI (BUIbI), OJbXU CEPOI, UYTO TIPU-
BOJWT K OTMUPAHUIO TOJILKO YacTu U3 Hux. I1o
apOOpPUIIMIHON aKTUBHOCTUM OH 3HAYUTEIBHO
ycTymnaeT mpernapataMm MarHym u MarHym cy-
nep. CocHa OOBIKHOBEHHAsT JOCTAaTOYHO YCTOM-
yuBa K repounuay AHKop-85 M He MoBpexaa-
€TCsl TIPU CTUIOITHOM ONPBICKMBAHUU B TIEPUOJ
BEreTalunu, €jib eBporeiickas yCTOMYMBa TOJIb-
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KO B IIEPHOJ, OTHOCUTEIBLHOIO ITIOKOSI — BECHOM
U oceHblo. [logydyeHHBIE pe3yJabTaThl CBUIE-
TEJbCTBYIOT O HEIMEepPCHEeKTUBHOCTU UCIIONIb30-
BaHMS 3TOTO TepOUIMIA TIPU yXodax 3a bepe3oit
B MEpPUOJ BereTauuu (arpoTeXHUYeCKue yXOJIbl
U OCBETJCHMSI) M3-3a HEAOCTAaTOUHOMN celieK-
TUBHOCTM mpernaparta. PekomeHayeTcss mpume-
HeHne repoutmaa AHKOP-85 ST yXOO0B TOJb-
KO 3a XBOMHBIMM MOPOJAMHU U B OIpeaeJIeHHbIE
IePUObI BeTeTalllu.

B pesynbprare OOHOKPATHOTO IpPUMEHE-
HUsg TrepouLmaoB MarHymMm u MarHym cynep
KapAWHaJbHO M3MEHSUICA B IIOJIb3Yy Oepe3bl
TaKCalMOHHBIN cocTaB ApeBOocTOsI. Tak, B Of-
HOM U3 OILITOB B pe3yJibTaTe IMOJHOro IMoaa-

BJICHUSI HeXelaTeJbHBIX TOpOJ B BapuaHTax
Maraym (100 u 200 r/ra) cdopmupoBaics
coctaB 10,0b (1Mo konu4uecTBy AepeBbEB), B Ba-
puante Maraym cymep (100 r/ra) — 8,9b1,10c¢

(B kxontpojie — 5,3UB 2,20c¢ 1,96 0,6P0).
B npyrom ombiTe TOJdydyeHbl OJM3KUE pe-
gyaetathl: 9,85 0,201 (Marnym, 100 r/ra),
10,0b  (Maruym, 200r1/Ta); KOHTPOJb —

4,318 2,70c 1,76 1,001 0,3P6.

B koHi11e cezona 2022 roga B 1ByX paHee Bbl-
TMOJTHEHHBIX MPOM3BOICTBEHHBIX OIbITAX B BApU-
aHTax C MEPCHEKTUBHBIM repounuaoM Maraym
U B KOHTPOJIbHBIX BapuaHTax ObLIM MPOBEACHBI
yYeTbl TYCTOThI (KOJMYECTBA) W BBICOTHI BCEX
UMEIOLIMXCS IPeBECHBIX TOPOo/, (TabuI. 2).

Ta6awna 2

M3meHeHune cocTaBa APE€BOCTOA U CpeI[HCﬁ BbBICOTBI IPEBECHLIX MMTOPO
B IIPOMU3BOJACTBEHHLIX OIIbITAX ITOCJIC IPUMCHCHUW A F€p6I/ILII/I,I[a MaFHYM

CpenHsist BbICOTa
JIPEBECHOM MOPOIBI, M

Bapuanr onbiTa CocraB ApeBOCTOsI
Bepesa WBa Onpxa
(BUIBI) vHa (Bumbp1)  cepas
O6paboTtka 29 urons 2020 .
Marnywm, BT, 100 r/ra 8,66 1,401 2,9 - - 1,5
Marnywm, BJIT, 200 r/ra 8,85 1,200 2,7 - - 1,6
KoHTpob 4,618 2,30¢ 1,551,101 0,5P6 1,6 2,8 2,4 2,9
Oo6pabotka 01 mronst 2021
Maruym, BAT, 100 r/ra 9,36 0,70c¢ 2,5 1,4 - -
Marnym, BT, 200 r/ra 10b 2,4 - - -
KoHTpob 4,40c¢ 2,618 2,25 0,8P6 1,6 2,2 1,7 -
ITocne xumMmuyeckoro yxoma 6epesa B OTCYT- AHanmmM3 JKCIEePUMEHTAIIbHBIX JTaHHBIX,

CTBUE KOHKYPEHILIMU PE3KO YBEIUYMUIA IPUPOCT
B BBICOTY, €€ CPEIHSIS BhICOTA TpeBhIIIANa JaH-
HBII TToKa3aTeb B KoOHTposie Ha 50—81 %. B pe-
3yJbTaTe ChOPMUPOBATUCH IPEBOCTOM C IMIPEOO-
JlagaHueM Oepe3bl B cocTaBe 10 8,6—10 equHuMII.
B KOHTpONIBHBIX BapMaHTax ee J0JIsI COCTaBIIsIa
Bcero 2,2 u 1,5 enuHunpl. CiaeayeT OTMETUTD,
YTO BBICOTA OTACIBHBLIX COXpPaHMBIIMUX >KN3HEC-
CIHOCOOHOCTb JEPEBbEB OCUHBI M OJIbXM CEpOi
3HAYUTEILHO MEHBIIIE 3TOr0 IoKasarteis y Oe-
pe3bl.
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MMOJIYICHHBIX B XOJIE OITBITHO-TIPOU3BOICTBEH-
HOII IpOBEPKM, a TaKXKe PE3YyIbTaTOB OIILITOB
2020—2023 rr. mokasajl, 4To HaubOojee Tep-
CMEKTUBHBIMM TepOMIMIAMU JUIST YXOAOB 3a
Oepesoii caemyeT nmpu3HaTh Marouym m Maruym
cymep. TexHonormyeckue perjamMeHTHI, pa3-
paboTaHHbIE B COOTBETCTBHUM C TpeOOBaHMSI-
mu «locymapcTBeHHOro Karajiora MeCTULMIOB
U arpoxuMmukaroB» (Tabia. 3), obOecreuumBalOT
3P (HEKTUBHOCTh U 0€30MACHOCTh XMMUYECKUX
YXOJ0B 3a 0epe30ii.
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PernamMeHTBl MOXHO MNPUMEHSTH Kak s
arpoTeXHUUYECKOTo yxojaa, TaK U TMpU OCBeTJIe-
HUM, TaK KaK JaHHble TepOMLIUIbI MO3BOJISIOT
93¢ GEKTUBHO OrpaHUYUTh Pa3BUTUE IIMPOKOIO
CIIeKTpa IBYIOJbHBIX MHOTOJIETHUX BUIOB TPaB,
a Tak>Ke MOPOC/IU, OTIPHICKOB U CEMEHHOT'O BO3-
OOHOBJIEHUSI JIMCTBEHHBIX ITOPOJ — UBbI, OCHBI,
OJIbXU CEpOoWi, pSIOMHBI OOBIKHOBEHHON. TpaBsi-
HUCTAasl pACTUTEIbHOCTD MOAABIISIETCS HA MePUO]
HE MEHee JBYX BEreTallMOHHBIX CE30HOB, CUUTAs
roj o06paboOTKM, a HexesaTeJbHble JUCTBEHHbIE
JIPeBECHO-KYCTApHUKOBBIE MOPO/bl — Ha Oosiee
JUTATEJIbHBI CPOK 3a CYET OTMHUpaHUS KOpHe-
BBIX CUCTEM M OTCYTCTBUSI Y HUX BEreTaTUBHOTO
BO300HOBJIEHUs1. XUMUYECKUI yXO TPOBOIUTCS
OJTHOKPATHO CITOCOOOM OIPBICKMBAHUS — 3TOTO
JIOCTAaTOYHO IS co3fgaHusi Oepese Ojaromnpu-
SITHBIX YCJIOBUI JIJI1 MUHTEHCUBHOIO pocTa. -
(bekTUBHOE YCTpaHEHUE HeXeIaTeIbHbIX JIM-
CTBEHHBIX MOpOJ obecreynBaeT (opMUpOBaHUE
MOJIOJIHSIKA C IOMMHUPOBaHUEM Oepe3bl.

IIpy arporexHUYECKOM yXONe 3a KYJbTY-
paMu XMMHMYECKOW 00paboTKe MOIJIEKUT He
BCSl JIECOKYJIBTYPHasl TJIOIIalb, a TOJbKO 4YacTh
€€ — B 30HaX pOCTa CESHIIeB WIM CaXeHIIEB Oe-
pe3bl (30—40 % o6mieit miomranu). B ciydae
MPOBEACHUSI OCBETJIEHUSI TPEANOYTUTEbHBIM
SIBJISIETCST 00paboTKa Bcelt rutomanu. OnpbICKu-
BaHMe MPOBOIUTCS B IEPUOJ Beretaluuu (MIoHb—
uioJib). bepesa BbICOKOYCTONMUMBA K TepOULIMIaM
Maruym u MarHyMm cynep gaxe B IMEpuOI €e
akTUBHOTO pocTa. HopMmbl puMmeHeHUsT repou-
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unaoB — 100—200 r/ra B pacueTe Ha CIUJIOIIHYIO
00paboTky. MWHUMaNbHBIE HOPMBI CIEAYeT
MIPUMEHATh IIPU CPEIHEM YPOBHE 3apacTaHMsI
TJIOIIAAM TPaBSIHUCTONH PACTUTEIbHOCTBIO U
HeXeJaTeJIbHbIMU IPeBECHBIMU MMOPOJaMU MpPU
MX BBICOTE 10 1 M; Gojiee BBICOKME — IIPU CUIIb-
HOM 3apacTaHWM U BBICOTE JPEBECHBIX PACTEHUIA
1-2wm. TlpenmycmaTpuBaeTcsi WCIOJIb30BaHUE
MOTOPHBIX PaHIIEBBIX OIPLICKMBATEICH pa3and-
HBIX Mapok, pacxon paboueir kxuakoctu 100—
150 n/ra.

Ilpn pacderax sKOHOMHMYECKON 3dder-
TUBHOCTU OBUIM MCMOJIb30BaHbl (PakTUuecKue
TPyHO3aTpaThl Ha IPOBEACHUE OIPLICKUBAHUS
B NIBYX IIOJIEBBIX IIPOM3BOIACTBEHHBIX OIIBITAX
2020—2022 1. (ocBeT/IeHUE), B KOTOPBHIX B pe-
3yJbTaTe OJHOKPATHOTO XMMUYECKOTO yXO-
Ja chOopMHUPOBAJINCh YMUCTHIE OEpe30BbIe WM
CMelIaHHbIE APEBOCTOM C €€ MpeobJagaHueM.
O06paboTKy TMpPOBOAWIU C TPUMEHEHHUEM paH-
1IEBOrO0 MOTOpPHOro ompbickuBaTens ITuiab ¢
pacxomoM paboueit xuakoctu 100 1/ra. Hop-
Mbl TIPUMEHEHMS] 3aperucTPUPOBAHHOIO ISl
yxoja 3a Oepe3oit repouriuaa Maruym — 100 u
200 r/ra. CpeaHssi CTOMMOCTb TepouLUIa B 1ie-
Hax 2023 roma — 15000 py6eii 3a 1 kr. B nepBoM
OIIBITE TPYIO3aTPaThl HA XMMUYECKUI YXO B IIe-
pecuete Ha | ra CruIOIIHONM 0OpPabOTKM COCTaBM-
s 0,7 yen./nH., Bo BTopoM ornbite — 0,9 uen./aH.
Jg manbHEeNIINX pacuyeToB OBbLI B3SIT CPEIHUI
nokaszateib — 0,8 yen./nH. Ha 1 ra CIUIOLIHOM
00pabotku (Tabi. 4).
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OreHKka 2KOHOMUYECKON 3(deKTUBHO-
CTU arpoTeXHUYECKOro XMMMYECKOIro yxoja 3a
KyJbTypaMu Oepesbl MpOoBOAWIACH U3 pacueTa
YaCTUYHON OOpaOOTKM ILIOLIAAM BOOJb PSIIOB
KYJIBTYp MoJiocaMu IIMPUHOU 1,5 M rpu paccTo-
STHUM MEXIY OCSIMM MOJIOC 4 M (OTNpbICKMBaHUE
38 % obuieit momianu). baszoBas TexHomOrus
arpoTeXHUYECKOro yxoja MpeaycMaTpuBasa
4-KpaTHBIF MeXaHWUYEeCKUI yxoi, OazoBas TeX-
HOJIOTUSI OCBETJIEHUSI — 2-KpaTHble DPYOKU C
MpuMeHeHueM Kycropesa «Cekop».

IIpnmenenne rtepommuma Maraym Tipu
arpoTeXHUYECKOM yxoje 00ecrneunBaeT CHUXe-
HUe Tpyao3aTpar B 8,1 pa3a, Ipu OCBETJICHUU —
B 4,6 paza 1o CpaBHEHHMIO C TPaIMIIMOHHBIMU
(6a30BBIMHU) TEXHOJOTUSIMU YXOIOB. 3aTpaThl Ha
3apabOTHYIO TJIaTy CHUXKAIOTCS MPU arpoOTeXHU-
YecKoM yxone B 6,3 pasa, IIpyd OCBETJIECHUU — B
3,5 paza. IlockoibKy 3aTpaThl Ha pacxoIHbIe
Matepuanbl (O€H3MH, Maclio) U OOCIy>KMBaHUE
ammapaTypsl TIpy 000MX CIIOCO0ax MPOBEACHUS
YXOJ0B TIPaKTMUYECKM OIMHAKOBBI, CTOMMOCTD
9TUX 3aTpaT HaMU He yuyMThiBajlach. [laxke mpu
HCTOJIb30BAHUN MaKCUMaJIbHOW HOPMBI Tep-
oummaa Marnym (200 r/ra) AeHeXXHbIE 3aTpaThl
TPU arpoOTEXHUYECKOM yXOJlie Mo4YTH B 2,5 pa3sa,
a Mpu OCBeTJIeHWU — B 1,4 pa3a HIKe 10 CpaBHe-
HUIO C 0A30BbIM BApUAHTOM.

3akinoueHne
B pesynbraTe nccieqoBaHuii yCTaHOBIIEHA
BbIcOKasT 3¢ (PEKTUBHOCTD IEUCTBUS TepOULIN-

noB Maruym u Maruywm cyrep (100 u 200 r/ra)
Ha JBYIOJIbHbIE BUIbl TPaBSIHUCTON pacTu-
TEJILHOCTH W JIMCTBEHHBIE ITOPOIbI (MBY, OCHUHY,
OJIBXY CEPYIO M pSIOMHY OOBIKHOBEHHYIO), a TAK-
K€ CeJIEKTUBHOCTh 3TUX TpeTapaToB 1Jis 6epe-
3bl IIPUA CILJIOIIHOM ONPBICKUBAHUU B IEPUO.I
Beretanuu. lepounmua Ankop-85 (100 r/ra)
MpU3HAH HENPUTOAHBIM JUJISI YXOIOB 3a Oe-
pe30il.

OngHOKpaTHOEe MpUMEHEHUE TIepOUIIUI0B
Marnymu Maruywm cyrniep B Hopmax 100 200 r/ra
B CMEILIAHHBIX MOJIOJHSIKAX ¢ JOMUHUPOBAHUEM
OCHHBI, UBBI 1 OJIbXU CEPOI U ydacTHeM Oepe3bl
B 1—2 eIWHMIIBI COCTaBa ITO3BOMSIET CHOPMUPO-
BaTh YMCThIC OEPE3HSIKM WJIU MOJIOTHSIKU C TIpe-
obnagaHueM Oepe3bl.

IIpu 5TOM mpUMeHEHNE XMMHUYECKOTO Me-
ToAa MpHU IPOBEIEHUU yXOJa 3a KyJbTypaMHu W
€CTeCTBEHHBIMU MOJIOJHSIKaMU Oepe3bl obJiana-
€T HECOMHEHHBIMM IIPEUMYIIECTBAMU II0 CpaB-
HEHUIO C TPaAMIMOHHBIMU METOJaMU YCTpa-
HEHUs HeXelaTeJbHOW pPaCTUTEIBbHOCTU IO
ToKazaTesisiM TPYIOBBIX U IEHEXKHBIX 3aTpar.

Qunarcuposanue UCCAC008AHUN OCYUIECMEIs-
A10cb Pedepanvhbim a2eHMCmMeEoM AeCHO20 X035HUCMea
no eocyoapcmeenromy sadanuto PBY «CIIOHUUIX>
No 053-00012-21-00 om 22.12.2020 (mema «Pa3z-
pabomka HayuHo 000CHOBAHHO20 Memoda yXo0a
3a KyAabmypamu U ecmecmeeHHbIMU MOA0OHAKAMU
bepesvl (azpomexnuveckuil yxood, oceemaeHue) c
NpUMeHeHUeM ceneKMUBHbIX 2epOuUUU008 Ha 3eMAIX
AecHo20 oHda» ).

BUBJIUOTPAGUYECKUI CITUCOK

1. «l'ocynapcTBEHHBIN KaTaJlIoOr NECTULUI0B U arpOXUMUKATOBY, PA3PELICHHbIX K IPUMEHEHHUIO Ha TEPPUTOPUU

Poccutiickoit @eneparuu. 2023 rox. — URL: https://57.fsvps.gov.ru/wpcontent/uploads/sites/14/2023/02/gx30
y3nynditdrppsaqmr92to838054i.zip (mara obpamenus: 25.03.2024).

. Eropos, A.b. Bocripon3BoscTBO X035HICTBEHHO LIEHHBIX JIECOB ¢ IPMMEHEHUEM XUMUYECKOTO METO/IA: HCTO-
pHsA, COBPEMEHHOE COCTOSIHUE U MepcreKTuBhl pa3Butust // Tpyast Cankr-IleTepOyprckoro HayqHO-HCCIEIO-
BaTEIbCKOTO MHCTUTYTA JeCHOTo Xo3stiicTBa. — 2000. — Beim. 2 (3). — C. 18-33.

. Eropos, A.b. Xumudeckuii MeTo perynupoBaHus jecHbIX ¢uroneno3os / A.b. Eropos, B.II. benskos // Ta-
exHele Jeca Ha mopore XXI Beka. —CII6., 1999. — C. 157-163. (Tpyas CIITOHUNJIIX).

. EropoB, A.b. IIpumenenne repOUIIUIOB MPU YXOAE 3a JIecOoM : MpakThd. pexomenmaunuu / A.B. Eropos,
A5l Omenbsnenko, M.B. IToctaukoB, A.A. Byonos. — CII6. : CIIOHUMIIX, 2005. — 28 c.

. Eropos, A.b. ®opMupoBaHre MOJOAHSKOB €M 1 Oepe3bl Ha CIUIOIIHBIX BBIPYOKax Mociie MpeABapUTEIbHOM
XUMHIecKoi moncymku ocuusl / A.b. Eropos, H.A. [Tasmrouenkos, JI.H. [TaBmrouenxosa // JlecoBenenue. —
2012. — Ne 2. - C. 61-65.

. Eropos, A.Bb. BripamuBanue 6epe3bl Ha BEIpyOKkax ¢ mpuMeHeHneM repounnnos / A.b. Eropos, JI.H. ITasmro-
yenkoBa, A.M. [ToctHukoB, A.A. bBy6HOB // 3BecTus BoIcIINX yueOHBIX 3aBeaeHuil. JlecHoi sxypHai. —2023. —
Ne 5 (395). — C. 58-74.

96



buonornueckas, necoBofcTBeHHas 1 IKoHOMIUYeCKad 3¢deKTUBHOCTb yxoaa 3a bepe3oii c npuMeHeHrem repbuLmaa MarHym

. EropoB, A.b. Yxon 3a momomHskaMu Oepes3bl ¢ mpuMeHeHueM repounuaa Maruaym, BATI / A.B. Eropos,
JLH. IMaBmouenkoBa, A.M. IToctaukoB, A.A. byOHOB // 3amuTa u KapaHTuH pacteHuit. — 2023. — Ne 8. —
C.20-22.

. Macnos, A.A. Unentuduxarys BUI0B Oepe3 B 3a00JI04EHHBIX JecaX IEHTPa PyCCKOH paBHHUHBI MO Pe3yib-
TaTaM MOJICKYJsIpHO-TeHeTH4ecKoro ananu3a / A.A. Macios, O.10. Bapanos, A.A. Cupus // JlecoBenenue. —
2019. —Ne 3. - C. 177-187.

. Meroandeckne yka3aHUs 110 PETHCTPAIIMOHHBIM HCIBITAHUSM TePOHIINIOB B CEITBCKOM XO3SHCTBE / MO Pe.
B.1. domxenko : M-Bo cenbekoro xo3siiictBa Poccuiickoit @eneparnum, Beepoccuiickuii HayqHO-MCClie0Ba-
TeJNBCKUH MHCTUTYT 3amuThl pactenuil. — CI16. : BU3P, 2013. — 280 c.

10.IToctauxoB, M.B. ¥xox 3a cemeHHBIM BO300HOBIEHHEM Oepe3bl Ha CeBepo-3anane Poccun ¢ ucnonb30BaHu-

€M COBPEMEHHBIX TepOUIMIOB N30MPATEIbHOTO NEHCTBHS : aBToped. TUC. ... KaHI. C.-X. HayK / [ToCTHHUKOB
Muxaunn Banentunosud. — CI16., 2000. — 21 c.

REFERENCES

. State catalog of pesticides and agrochemicals” approved for use on the territory of the Russian Federation.
2023. URL: https://57.fsvps.gov.ru/wpcontent/uploads /sites/14/2023/02/gx30y3nynditdrppsaqmr92to83805
4i.zip (date of the application: 25/03/2024). (In Russian).

. Egorov A.B. Reproduction of economically valuable forests using the chemical method: history, current state
and development prospects. Proceedings of the St. Petersburg Research Institute of Forestry [Trudy Sankt-
Peterburgskogo nauchno-issledovatel'skogo instituta lesnogo khozyaystva], 2000, issue 2 (3), pp. 18-33.
(In Russian).

. Egorov A.B., Bel'kov V.P. Chemical method for regulating forest phytocenoses. Taiga forests on the threshold
of the 21st century [Tayezhnyye lesa na poroge XXI veka]. Saint Petersburg, 1999, pp. 157-163. (Proceedings
of the St. Petersburg Research Institute of Forestry) [Trudy SPbNIILKH]. (In Russian).

. Egorov A.B., Omel'yanenko A.Ya., Postnikov M.V., Bubnov A.A. The use of herbicides in forest care:
practical work recommendations. Saint Petersburg, 2005, 28 p. (In Russian).

. Egorov A.B. Pavlyuchenkov N.A., Pavlyuchenkova L.N. Formation of young spruce and birch trees in
clear-cut areas after preliminary chemical drying of aspen. Forestry [Lesovedeniye], 2012, no. 2, pp. 61-65.
(In Russian).

. Egorov A.B., Pavlyuchenkova L.N., Postnikov A.M., Bubnov A.A. Growing birch in cleared areas using
herbicides. News of higher educational institutions. Forest Journal [Izvestiya vysshikh uchebnykh zavedeniy.
Lesnoy zhurnal], 2023, no. 5 (395), pp. 58-74. (In Russian).

. Egorov A.B., Pavlyuchenkova L.N., Postnikov A.M., Bubnov A.A. Caring for young birch trees using
the herbicide Magnum, VDG. Plant protection and quarantine [Zashchita i karantin rasteniy], 2023, no. 8,
pp. 20-22. (In Russian).

. Maslov A.A., Baranov O.Yu., Sirin A.A. Identification of birch species in the swampy forests of the center
of the Russian Plain based on the results of molecular genetic analysis. Forestry [Lesovedeniye], 2019, no. 3,
pp- 177-187. (In Russian).

. Guidelines for registration testing of herbicides in agriculture. Ed. V.I. Dolzhenko. Ministry of Agriculture of
the Russian Federation, All-Russian Research Institute of Plant Protection. St. Petersburg, VIZR, 2013, 280 p.
(In Russian).

10.Postnikov M. V. Caring for seed regeneration of birch in the North-West of Russia using modern selective

herbicides. Extended abstracts of candidate's thesis. Saint Petersburg, 2000, 21 p. (In Russian).

Crarbs noctynia B pegakuuto 03.06.2024

97



