4. Jlykpsnenko, [LI1. Cenexkuust u cemeHOBOACTBO 03uMoil muienHunst / [LI1. JlykbpsHenko //
WU36p. tp. — M., 1973. - 3945 c.

5. Jlykbsinenko, ILIT. Cenekuust 03UMOI MIICHHUIBI HA 3MMOCTOWKOCTh M MPOAYKTUBHOCTB /
I1.I1. JIykestHeHKO // 3epHOBBIC U MACIHYHbIC KyIbTyphl. — 1970. — Ne 6. — 24-25 c.

6. Meroauka rocy1apCTBEHHOTO COPTOMCIBITAHHUSI CENbCKOX035IiCTBEHHBIX KyJIbTYp: TEXHONIO-
TrHYecKasi OLEHKA 3ePHOBBIX, KPYISIHBIX U 3¢pHO0000BBIX KyibTyp / M.A. ®enuH [u ap.]; nox
06w pen. M.A. dexuna. — M.: [6. u.], 1988. - 122 c.

7. MeTozapl CeNneKUMH W OLEHKH YCTOMYMBOCTH IMLIEHUIBI U SYMEHs K OOJIe3HSM B CTpaHax-
uyneHax Cosera sxoHOMHuYeckoi B3aumorniomonu / JI.T. babasHi [u np.]. — Ipara: [6. u.], 1988. —
32lc.

8. Cenexuust 3epHOBBIX KyJIBTYp Ha YCTOHYHMBOCTB K IpHOHBIM 3aboneBanusaM / JI.B. MemkoBa
[u mp.] // Cubupckue ydeHble — arpapHO-IPOMBIIUICHHOMY KOMIUIEKCY: Te€3. AOKJI. Hayd.
koH(., Omck, 15 mex. 2000 r. / Poc. akan. c.-x. Hayk, Cub. otn-Hue. — Omck, 2000. — 55-57 c.

VK: 633.88:631.095.337(476)

BJIMSTHUE MAUKPOYJIOBPEHUI HA HNPOAYKTHBHOCTb
BAJIEPUAHBI IEKAPCTBEHHOU

A.I'. Huyunopyk, I''M. MuJjocra

YO «I'pogHeHCKull rocy1apCTBEHHBIN arpapHbIil YHUBEPCUTETY,
r. 'posiHo, Pecnyonuka benapych

(ITocmynuna 6 peoaxyuro 01.07.2014 2.)

Annomayusa. [{na nonyuenus MaKcuMaibHOU YPOICAUHOCMU KOpHell U KOpHe-
suwy eanepuansl rexapcmeaennoll (46,0 y/ea) u naubonvuiezo coopa IKCMpaKmMueHoix
seujecms ¢ edunuybl naowaou (14,7 y/za) pexomendyemcs coemecmnoe HeceHue
bopa u yunxa (Bpi+o1+01) ZNp1+01+0,1) Ha one opeanuueckux u MUHEpanbHbIX
yoobpenuti (60 m/ea nagosza +Nigs Pey Kiag). Mukposnemenmot no s¢pghexmusrnocmu
Uux 6ausHusA Ha ypO.’)ICdL?HOCWlb Kopneﬁ Uu KOpHesuw, eajiepudnobl npu nNO4Y6EHHOM 6He-
CeHuu Unu 6HeKOPHeBOU NOOKOPMKe PACNONA2alomces 8 ciedyoujem nopsaoxe yoviea-
nus: Zn>B>Cu. IIpu smom ycmanosneno cunepeemuueckoe 3aumooeticmaue 6opa
U YUHKA U GHMA2OHUCMUYecKoe yunka u meou. llpu eneceHuu MUKposiemMenmos 6
HEKOPHeBYI0 NOOKOPMKY N0 3(GeKmusHoCmu ux 61UsAHUSL HA Y8eIUYeHUe COOePICa-
HUA OKCMPAKMUBHbIX 6eUieCme 6 KOPHAX U KOPpHesUwax ealepudtbl UX MOXNCHO pac-
nonodHcUMs 8 credyroujem nopsaoke yovisanusa: B>Cu>Zn. Buecenue yunxa cnoco6-
cmeogano Oonee UHMEHCUBHOMY POPMUPOBANUIO KOPHEll U KOPHesUuly, uem IUCmo-
801l MACCHL.

Summary. Joint applying of boron and zinc (B(g1+01+0.1) ZN@1+0,1+0,1)) amid
organic and mineral fertilizers (60 t/hectare of manure +Ni35 Pgy Kio9) is recom-
mended for receiving the maximum productivity of roots and rhizomes of valeriana
officinalis (46,0 c/ha) and the greatest collection of extractive substances from the
unit of area (14,7 ¢ /ha). Trace elements by efficiency of their influence on produc-
tivity of roots and rhizomes of valeriana officinalis are situated in the following
order of decrease: Zn>B>Cu in case of their applying on the soil or foliar fertiliz-
ing. Thus synergetic interaction of boron and zinc and antagonistic interaction of
zinc and copper are established. In case of use of trace elements in foliar fertilizing
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it is possible to arrange them by efficiency of their influence on increase of extrac-
tive substances maintenance in roots and rhizomes of valerian in the following order
of decrease: B>Cu>Zn. Applying of zinc favoured more intensive formation of roots
and rhizomes than leaf mass.

Beenenue. IlousenHo-kimmaruueckue ycnosus PecryOnuku bena-
PYCh B IOJHOW Mepe COOTBETCTBYIOT OHOJIOTHYECKMM OCOOEHHOCTSIM Balle-
pHaHBI JIEKAPCTBEHHOH. AHAJIM3 COCTOSHUSA ee NMPOM3BOACTBa B Pecny0inke
Benapych moxasblBaeT, 4TO MOJydyaeMoe KOJHUECTBO KOPHEH U KOPHEBHIL]
BaJIepuaHbl He o0ecneynBaeT HOTPEOHOCTH CTPaHbl B 3TOM ChIpbe. [1oBbI-
IIEHHE TPOXYKTUBHOCTH W KadyecTBa ypoxas SABIAECTCS HEOOXOTHUMBIM
YCIIOBHEM IIPH BO3/ENIBIBAHIY BaJe€pHAHBl. BONBIIyI0 pPONb B MOBBIIICHUH
MPOJYKTUBHOCTH WIPacT HAaydHO-OOOCHOBAaHHAs ONTHMHU3AIMS €€ MHHE-
paIbHOTO MHUTAHUA, B YaCTHOCTH, IPHMEHEHHUE MUKPOYAOOpEeHUH. DTO sB-
JsIeTCsl BaKHEHIINM (PakTOpOM TOBBIIIEHHS YPOXKAWHOCTH M KadecTBa Ba-
JIepuaHbl, HO BO MHOTOM 3aBHCHT OT IOYBEHHO-KIMMATHYECKUX YCIOBHH
KOHKPETHOTO peruoHa. [IoTpeOHOCTh B MUKPOYI0OpPEHUSX pacTET U B CBA3U
C pacIIMpeHHEeM IPUMEHEHHUS BBICOKOKOHIIEHTPHUPOBAHHBIX MaKpoymooOpe-
HUH, KOTOpBIE JydIlle OYHUINEHBI U MOYTH HE COoJIepiKaT MpHuMecedl MHUKpo-
aneMeHToB. Kpome Toro, BHeceHHe NOBBIMICHHBIX 1103 a3ota, (ocdopa u
KaJHsl CIBUTaeT NOHHOE PaBHOBECHE ITOYBEHHOTO PacTBOpPa 4acTo B CTOPO-
HY, HEOJIaronpHusATHYIO JUIS TIOIJIOIICHNSI PACTCHUIMH MHKPOJIEMEHTOB |1,
2, 3]. IlpumeHeHne MHKpOYIOOPECHHUH TEXHOJIOTHUECKH HECIOKHO M HE
TpebyeT OONBIIMX 3aTpar TpyHa M cpeacTB. [IoMHMO HemocpenCcTBEHHOTO
BHECEHHS B ITOYBY, HEOOXOANMO KaK MOJKHO IIMpPE HCIIOIb30BaTh HEKOPHE-
BbIE OAKOPMKH MHUKpOynoOpenusmu. [1pu aToM crienyer oOpaTuTh BHUMa-
HHE Ha IpUMEHseMble (OpMBI MUKpOymoOpeHHid. MuKpOynoOpeHus: BbI-
MOJHSIOT Ba)XHEUIIHME (YHKLIWH B IpoIeccax KU3HEACSITEIHLHOCTH pacTe-
HUI ¥ SBISAIOTCS HEOOXOJMMBIM KOMIIOHEHTOM CHCTEMBI YAOOpPEeHHS IS
cOaaHCHPOBAHHOTO NMUTAHUS CEITBCKOXO3SHCTBEHHBIX KYJIbTYp U BajepHua-
HBI JIEKapCTBEHHOH B 4acTHOCTH. HemocraTounoe cofepykaHue MX MOJIBHK-
HBIX GOPM B T0YBE — (AKTOpP, TUMUTHPYIOMNI (HOPMHUPOBAHUE YpOXKas U
KauecTBa MPOAYKIIMH BaJlepuaHsl [ 1, 4].

Lean padoThI — YCTaHOBUTH BIHMSHHE OOPHBIX, MEAHBIX M IIMHKOBBIX
MHUKpPOYIOOpEHHH Ha YpOXKaWHOCTh M Ka4eCTBO KOPHEH M KOPHEBUIL Baje-
pHUAaHBI IEKApCTBEHHON copTa AHAcTacusl Ha JEPHOBO-NOA30IUCTBIX CyIec-
qyaHbIX ouBax PecryOnuku benapyce.

Marepuai u MeToaMka ucciaenoBaHuii. IloneBbie uccieqOBaHUS
npoBoawiuck B 2011-2013 rr. B KCVYII «CoBxo3 «boibiioe MoxxeHKkoBo»
[lygunckoro pationa ['pomgHeHCKoW 007acTH Ha JEPHOBO-TION30JIMCTON
CylecyaHO! MO4YBE, pPa3BUBAIOLICICS Ha PBIXJION CyNEecH, MOACTHIAEMOU ¢
ryounsl 0,5-0,6 M MopeHHBIM cyramHKOM. Cxema mocamku 70x15 cwm.
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Hopwma nocanku 95 Thic. pactenuii Ha 1 ra. CopT BaJiepruaHbl — AHACTACHSL.
Bricanmka paccampl mpoBoaniIach B 3 nekaje ampeis B TPeOHU ¢ IIMPUHON
Mexaypsianit 70 cm.

[MouBa uMeeT cieayoIHe arpoxumMudeckue nokasarenu: pHycy — 6,2-
6,4; rymyc — 1,7-1,9%, P,Os — 180-203 u K,O — 162-195 mr/kr moussl. ITo
COJIEP KaHUIO TIOJBHKHBIX GopM Oopa, MeH U IMHKA 1Mo4YBa oTHOCHUTCS K ||
(cpenueit) rpymre obecriedeHHOCTH. MUKpOy10OpeHHs BHOCHIKCH B (hopme
Ano6 6opa, Anod mMenu u Amo0 IUHKA HEMOCPEACTBEHHO B MOYBY MEpes
MOCaIKOW paccajpl (BapHaHThl 3-6) U 10 BEreTUPYIOIINM PAaCTEHHUSM IIyTeM
TPEeXKpaTHOH HEKOPHEBOH IMOJIKOPMKHM B 3-i nekane uioHs B ¢azy 3-4
HACTOSIINX JIUCThEB, B 3-1 JeKkane Hiois B a3y 5-6 HACTOSIUINX JIMCTEEB U
3-it mexane aBrycta B a3y 10-12 HacTOsIIIMX JTUCThEB (BapuaHThI 7-19).

B mpomecce yxoma 3a pacTeHHSMH BaJepHaHBI IPOBOIMIN MEXKIY-
psinHBIe 00pPaOOTKH W TPOTIONKH OT COPHSIKOB. B mepwox Bereramum Baje-
pHaHBI POBOAMINCH (DEHOJOTHUYECKUE HAONIONCHHUS W OTOOp pacTUTENb-
HBIX 00pa3IoB 10 OCHOBHEIM (pa3zaM pocTa U pa3BuTHs. Hactyrmenue de-
HoJormueckux (a3 mpoxoxmino B 2011-2013 rr. mpakTHdecKu OTHOBpE-
MEHHO (B Tpenenax OXHOW JeKaabl Mecsma): 3-4 HaCTOSAIIMX JHcTa — 3 Je-
KaJa MIoHS, 5-6 HacTOSAIMX JHCTheB — 3 aekana utous; 10-12 HacTosmmx
JHUCThEB — 3 JleKaja aBrycTa; IOJHas MPHKOPHEBAas pPO3ETKa JIMCThEB —
3 Jekana ceHTs0ps; OKOHYAaHHE BereTaluun U yoopka — 2-3 nekana oKTs0ps.
Y60pka moJieBbIX OMBITOB MPOBOMIACH BO 2-3 IeKaae OKTAOpsI.

Pe3yabrarsl HccieqoBaHuii M X o0cyxkaeHue. Pe3ynbraTel nmpose-
JICHHBIX MOJICBBIX HCCIICAOBAHUH ITOKA3aJIH, YTO B BapHaHTe 0e3 yaoOpeHui
3a CYET €CTECTBCHHOTO ILIOJOPOAHNS MTOYBHI MOIYYICHO B cpenHeM 16,1 m/ra
KOpHel 1 KopHeBHII Basiepuanbl. Ha ¢one opranmueckux (60 1/ra HaBo3a)
u MuHepanbHBIX yaoopeHui (Ni3sPeoKi20) yposkaitHOCTE (CyXmX) KOpHEH 1
KOpHeBHII Bo3pocia a0 37,6 1/ra (BapuanT 2). [Ipu BHeCEeHHWH Ha DTOM
(oHE MHUKpPOYHZOOpEeHHH B TOYBY, CYIICCTBEHHAs NMpHOaBKa ypOXalHOCTH
NoJydeHa OT OOPHBIX M IIMHKOBBIX MUKpoynoOpenuii (2,3 n 2,4 n/ra coot-
BETCTBEHHO). BHeceHne MeaHOro MHKpOYZOOpEeHHUs B IOYBY HE OKa3ajo
CYIIECTBEHHOT'O BJIMSHHS Ha YPOXKaHOCTH BaJIepUaHBI, TaK KaK MOJIy4YeH-
Hast npubaBka (0,9 1/ra) He mpeBblIana 3HAUYCHWH HaWMEHBIIEH cymie-
CTBEHHOH pa3HHMIBI MO0 TrojaM wucciienoBaHuii. COBMECTHOE IPUMEHEHHE
OOpHBIX, IIMHKOBBIX M MEIHBIX MUKpOYyAOOpeHHi (BapuaHT 6) HE HMEIo
MperMyIIecTBa Iepell BHECEHHEM OJHOTO Oopa WM IHMHKA. TakuMm obpa-
30M, MHKPOAJIEMEHTH 110 3((EeKTUBHOCTH HX BIMSHUS Ha ypPOXKAHMHOCTDH
KOpHEH W KOPHEBHII BaJIEPHAHBI TIPU TOYBEHHOM BHECEHHH MOXXHO PacIio-
JIOXKUTH B CIIEAYIOMIEM Topsinke yosiBanus: Zn>B>Cu (Tabm. 1).

OpnHako BaxkHEHIIEH 3aayedl HalIMX HCCIEAOBAHUN SIBISUIOCH yCTa-
HOBJIICHWE 3aBUCHUMOCTH MPOAYKTUBHOCTH BAaJICPHAHBI JICKAPCTBEHHOW OT
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MHUKPOYIO0OpEHUH, BHOCUMBIX HEKOPHEBBIM CIIOCOOOM. YCTaHOBIICHO, YTO
HanOOIBIIYI0 TPHUOABKY YpOXKafHOCTH KOpPHEW M KOPHEBHII OOECIeqHyIo
MIpUMEHEeHNEe MUKPOYIOoOpEeHNH B HEKOPHEBYIO TIOAKOPMKY. B mepByro oue-
penp CleayeT BBIICIHUTE TOJO0KHUTENFHOE BIMSHAE ITMHKOBBIX MHUKPOYI00-
pennii. CymiecTBeHHOE YBEIMYCHHE YPOXKAWMHOCTH KOpHEH M KOpHEBHI (Ha
2,8 11/Ta UM COOTBETCTBEHHO 110 ToJ1aM HcciieaoBannii — 3,0; 3,6 u 1,8 m/ra)
MOJY4eHO NMPU BHECEHWU LIMHKA B HEKOPHEBYIO IOJAKOPMKY B MHHUMAJb-
HBIX 7103aX (Zn(0,05+0,05+0,05))- 1IpH JanbHEHIIEM YBENUYEHHH 103 LIUHKA 10
MaKCUMAaIbHBIX (Z1N(0 15+0,15+0,15) YPOXKAHHOCTH BaJlepHaHbl JOIOIHUTEILHO
BO3pocia Ha 2,7 1/ra (COOTBETCTBEHHO Mo rojaM Ha 2,4; 2,8 u 2,7 1/ra) u
cocraBuia B cpeiHeM 43,1 m/ra.

BrnusiHue 6opa Ha ypo)KallHOCTh KOpHEH M KOPHEBUII| BajepHaHbI 3a-
BHceno ot ero no3. CymecTBeHHas ¥ cTaOMIIbHAS II0 TOIaM MpuOaBKa ypo-
KAMHOCTH TOJTYYCHA JIUIIH IIPU €T0 BHECEHNH B CPEIHUX M3YJIaeMBIX J103aX
(B(o,1+0,1+01)) ¥ cOCTaBMNIA B cpemHeM 2,5 1yra (mo romam — 2,6; 3,2 u
1,7 w/ra). Ilpu mampHeimeM yBeIHMYeHUH 103 OOpa ypOXKAHHOCTh C yIETOM
[I0Ka3aTejael HauMEHbIIEH CYIIECTBEHHOM PAa3HUILbI OcTajach Ha TOM JKe
ypoBHe. [Ipn HEKOPHEBOH MOAKOPMKE MHUKPOIJIEMEHTaMH BTOPHIM IIO 3Ha-
YUMOCTH TOCJIE IMHKA MOYKHO BBIJICTIUTH OOP.

Tabmuma 1 — YpokaliHOCTh KOpHEH W KOPHEBWII BaJIEPUAHBI JICKap-
CTBEHHOM

BapuanTst YpoxxaifHOCTh KOpPHEH U KOPHEBHIIL, I/Ta
2011 r. 2012 r. 2013 r. CpesiH.
1. KouTpons 15,8 16,1 16,3 16,1
2. ®on (60 1/ra HaBo3a + N13sPsoKiz0) 35,8 39,7 374 37,6
3. ®on + By s 38,0 42,4 39,2 39,9
4. ®on + Cuszg 36,7 40,9 38,0 38,5
5. ®onu + Znzg 38,1 42,7 39,2 40,0
6. ®on + B1,5CU3_0 Zn3,0 38,2 42,5 39,8 40,2
7. DoH + Byo,05+0,05+0,05) 37,2 41,5 38,3 39,0
8. ®ou + B,1+0,1+0.1) 38,4 42,9 39,1 40,1
9. ®oH + B5+0.15+0.5) 38,5 44,0 39,3 40,6
10. ®ou + Cuyo,05+0,05+0,05) 36,0 40,1 36,7 37,6
11. ®on + Cuo1+01+01) 37,1 41,4 38,8 39,1
12. ®ou + Cuo5+0,15+0,15 37,8 42,2 39,0 39,7
13. ®ou + Zn,0s+0,05+0,05) 38,8 43,3 39,2 40,4
14. ®ou + Znpa+o,1+01) 40,0 45,9 40,2 42,0
15. ®ou + Zn 15+015+0,15) 41,2 46,1 41,9 43,1
16. ®on + B(0,1+0,1+0,1) CU(0,1+0,1+0,1) 44,8 45,2 42,0 44,0
17. ®on + B(oa+0,1+0.1) ZN(.1+0,1+01) 46,4 47,8 43,7 46,0
18 ®on + Cugi+0,1+0,1) ZN(0,1+0,1+0,1) 41,0 45,0 41,1 42,4
19. ®on + B(g1+0,1+0,1) CU(o,1+0140,2) 432 46,8 42,9 443
ZN(0,1+0,1+0,1)
HCPgs 1,7 1,8 1,6

180




Bausnue meau Ha ypokallHOCTH BaJIepHMaHbl MPOSBHIIOCH B MEHbILIECH
crerieHu. JIMIb pW yBEIWMYCHUH €€ 103 0 MaKCHMaJbHBIX (BapuaHT 12 —
®on+Cuyp 15+0,15+0,15) TTIOTYHEHO CYILECTBEHHOE YBEIMYEHHE YPOXKaHHOCTH
KOpHEW W KOpHEBHIN Bajepuansl (2,1 1/ra), J0CTOBEpHOE MO TofaM (CooT-
BercTBeHHO — 2,0; 2,5 1 1,6 i/ra).

B pesynbpraTe mccineqoBaHWit yCTAaHOBJICHO, YTO TPH BHECEHHWH MUK-
PO3JIEMEHTOB B HEKOPHEBYIO MOJIKOPMKY 3()()EKTUBHOCTh WX BIMSHUS Ha
YBEIUYCHUE YPOXKAWHOCTH KOPHEH U KOPHEBHUII[ BAJICPHAHBI MOXHO PacIio-
JIOXKHUTh B TAKOM K€ IMOPSAAKE YOBIBaHMS, KaK W NPU BHECCHHH B IMOYBY:
Zn>B>Cu.

B xome Hammx HCCIeIOBaHHWN IUIAHHMPOBAIOCH YCTAHOBUTH BITHSIHUC
MHKPOYA0OpeHnii Ha ypo)KaiHOCTh BaJlepHaHbl P COBMECTHOM HIIH KOM-
TUIEKCHOM UX BHECCHHH. BrIcokas 3(eKTHBHOCTH IMHKA OTMEYaJach Mpu
COBMECTHOM BHECEHHH ero ¢ O0poM (SBIICHWE CHHEPru3Ma). Y CTaHOBICHO,
YTO MaKCHMAaJbHasl YPOXKaHOCTh KOpHEH u KopHeBuI (46,0 1yra, cCOOTBET-
CTBEHHO IO rojaMm uccienoBanuii 46,4; 47,8 u 43,7 1/ra) m HanOOIbIIAS
npubaBka (8,4 1/ra) modydeHsl B BapuaHTe 17 IpU COBMECTHOM BHECCHHU
OOpHBIX ¥ IIMHKOBBIX MHKPOYIOOpPCHUI HEKOPHEBBIM cCIOcOOOM Ha (hoHe
OpraHMYecKUX U MUHepalbHbIX ynoopenuil (Pou+B1+01+01) ZN01+0,140,1))- B
9TOM CIIy4ae MOXKHO OTMETHTh CHHEPreTHYeCKOe B3aUMOJIEHCTBHIE ITHX dle-
MeHTOB (00pa ¥ ILIMHKa), KOT/la MX COBMECTHOE BHECEHHE JaeT 0oJiee BBICO-
KyIo Ipr0aBKy, 4eM cpeliHee apu()METHIECKOE OT MX Pa3/IeIbHOTO BHECEHUS,
TO eCTh HaboaeTcsl ycuiieHne 3p¢heKkTa oT X COBMECTHOTO IPUMEHEHHSL.

CymecTBeHHas IpubaBKa ypokaitHoCTH (6,4 1/Ta) TONydeHa MpH
COBMECTHOM BHeceHHH 6opa ¢ Menpio (PoH+B(g140,140,1) CU(,140,140,1)). TIpH
3TOM IIOJY4YEH BBICOKMH YpPOBEHb YPOXKalHOCTU KOPHEHM W KOPHEBUIL
(44,0 /ra), HO 3HAYMTENBHO MEHBIIMN, YEM INPH COBMECTHOM BHECEHHH
0opa u ITUHKA.

YCTaHOBIEHO, YTO B3aMMOJCHCTBHE HEKOTOPHIX 3JIEMEHTOB MOMKET
HOCUTh AHTArOHUCTHYCCKHI XapaKTep, CHUXKas YPOBCHb YPOXKAWHOCTH
KOpHEH U KOpPHEBHIN. XapaKTCPHbIM MPUMEPOM TaKOTO B3aUMOJCHCTBUS
SBISIETCSI  COBMECTHOE BHECEHWE Mend W IMHKAa B BapuaHTe 18
(cI)0H+Cu(O’1+0Y1+0,1)Zn(011+011+0,1)). B sToM cnmyyae monydyeHa mpubOaBKa ypo-
xaitHoctu 4,8 1/ra (COOTBETCTBEHHO MO rojam — 5,2; 5,3 u 3,7 w/ra), 4to
00ecreumio ypoxxaitHoCTh B cpeaHeM 42,4 1y/ra.

M3BecTHO, 4TO BaXKHEHWIIMM MOKa3aTeleM KadyecTBa KOpHEH M KOpHe-
BUIII BaJICPHAHBI JICKAPCTBEHHOW SBIIIETCS COJCPKAHNE B HUX IKCTPAKTHB-
HBIX BEIIECTB, COJCPKAaHHE KOTOPBHIX JOJDKHO OBbITh He MeHee 25,0%. Pe-
3yNbTaThl aHAJHM30B MOKA3alld, YTO MHUKPOYIOOpPEHHs OKa3bIBAIOT CYIIe-
CTBEHHOE BIIMSHUE Ha ATOT MMOKa3aTeib KayecTna (Tadi. 2).
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[Ipr moYBEeHHOM BHECEHHWH MHUKPOYIOOPEHHH CYIIECTBEHHOE YBEIH-
YeHHE COJIEPKAHWS SKCTPAKTHBHBIX BEIIESCTB IOJIYYCHO JIMIIH IPU BHECE-
HUM Oopa, koTopoe coctasmio 30,8%, uro moctoBepHO mpeBbimano PoH Ha
1,5% (cootBercTBeHHo mo rojxam Ha 1,3; 1,6 u 1,5%). Biusaue menu u
IIMHKA Ha COZepKaHNE SKCTPAKTUBHBIX BEIIECTB OBLIO HEJOCTOBEPHBIM, TaK
KaK He MPEBBILIAN0 OKa3aTele HauMEHbILEN CYIECTBEHHOW pa3HULIbL.

Tabmmma 2 — ComeprkaHue SKCTPAKTHBHBIX BEIIECTB B KOPHAX U KOP-
HEBHIIAX BaJCPUAHbI JIEKaPCTBEHHON

Bapmarnor CopiepkaHue SKCTPaKTUBHBIX BEILECTB, %o
2011 r. 2012 r. 2013 1. CpeiH.
1. KonTpons 25,2 30,7 29,3 28,4
2. ®owu (60 1/ra HaBo3a + Ni35PgoKiz0) 25,9 31,6 30,5 29,3
3. ®ou + Bys 27,2 33,2 32,0 30,8
4. ®on + Cugp 26,8 32,7 31,2 30,2
5. ®ou + Zngp 26,2 32,0 31,0 29,7
6. ®on + B1,5CU3,0 Zn3,0 26,8 32,8 32,0 30,5
7. ®on + Byg,05+0,05+0.05) 27,0 33,0 315 30,5
8. ®ou + B 1+01+0,1) 28,2 34,5 32,1 31,6
9. ®oH + Bo15+0,15+0,15) 28,9 35,5 32,4 32,3
10. ®on + Cuyo,05+0,05+0,05) 25,9 31,9 31,9 29,9
11. ®oH + Cu1+0,1+0,1) 27,1 33,4 31,9 30,8
12. ®ou + Cuas+0.15+0,15 28,0 34,5 32,2 31,6
13. ®on + Zn5+0,05+0,05) 26,0 32,0 31,0 29,7
14. ®oH + Znpa+01+04) 26,9 33,0 31,8 30,6
15. ®ou + Zn 15+015+0,15) 27,1 33,3 32,0 30,8
16. Don + B(o+0.1+0,1) CUg1+0140,2) 29,6 35,3 32,3 32,4
17. ®on + B(o1+0,1+0,1) ZN(0,1+0,1+01) 28,4 34,8 32,8 32,0
18 ®on + Cugi+0,1+0.1) ZN(0,1+0,140,1) 26,7 33,0 31,6 30,4
19. ®on + B(g1+0,1+0,1) CU(0,1+0,1+0,1) 279 341 327 316
ZN(0,1+0,1+0,1)
HCPqs 1,2 1,3 1,3

CrnegyeT OTMETHTh, YTO HAMOOJBIIYI0 TPHUOABKY COAEPIMKAHHS JKC-
TPaKTUBHBIX BEIIECTB B KOPHIX M KOPHEBHUIIAX O0ECIICUMIIO TMPUMEHEHHE
MHUKPOYTOOpEeHUH B HEKOPHEBYIO TOAKOPMKY. BHecenwe 0opa B MUHH-
MasbHOH M3ydaemoit 103€ (Bo05+0,05+0,05)) CYLIIECTBEHHO MOBBICUIIO COJEP-
JKaHHE IKCTPAKTUBHBIX BemiecTs Jiniib B 2012 r. CraOmwibHOE CYIIECTBEH-
HOE YBEJIMYCHHE ATOTO Mokaszatens (Ha 2,3%) moiaydeHo mpu BHeceHHH 00-
pa B cpemHux no03ax (B i+01+01)) ¥ coctaBuno 31,6%. Ilpu nanbHeimem
yBEJIMYEHUH 7103 60opa 10 MakcUManbHBIX (B o 15+0,15+0.15) CoAepkaHue dKc-
TPaKTUBHBIX BELIECTB C YUETOM IOKa3aTesIed HaMMEHbBIIEH CyIEeCTBEHHOM
Pa3HMIBI OCTAIOCH HA TOM e ypoBHe (32,3%).

YCTaHOBIIEHO, YTO TOA BIMSHHEM MEAH CYIIECTBEHHOE YBEIHYCHHUE
coJeprKaHMs SKCTPAKTUBHBIX BemecTB (10 30,8%) momydeHo mpu ee BHECe-
HMU B cpeaHHX M3ydaeMbiX 103aX (Cu 1+0,1+0,1)). IIpn nanbHekmem ysenu-
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YEHUM J03 MeaU 10 MakcUMaNbHBIX (Cu( 15+0,15+0,15) CONAEPKAHUE DKCTPAK-
THUBHBIX BEIIECTB OCTAJIOCH Ha TOM ke ypoBHE (31,6%).

BiusHne npHKa Ha conxep)KaHWE SKCTPAKTHBHBIX BEIIECTB IPOSBHU-
JIOCh B MEHBIIICH CTENeHN W 3aBUCEIIO OT 103. [Ipn BHECEHNH IMHKA B CPe-
HMX HM3Y4aeMbIX 103aX (Zn( 1+0,1+0,1)) CYIECTBEHHOE YBEIUYEHHE COJEPIKa-
HUS DKCTPAKTHUBHBIX BEIIECTB MOJNy4eHO Toiabko B 2012 u 2013 rr. Cra-
OMIIBHOE CYIIECTBEHHOE YBEIMUYEHHUE COJIEPIKaHMs IKCTPAKTHBHBIX BEIIECTB
B KOPHSX U KOpHeBHIIax Bajepuansl (10 30,8%) mosydeHo ML IpU BHE-
CCHUHM €ro B MAKCHMaJIbHBIX 103aX (Z1(015+0,15+0,15))-

Crenyer OTMETHUTD, YTO TPH BHECEHHHM MHMKPOJJIEMEHTOB B HEKOpHE-
BYIO MOJIKOPMKY TI0 3(h(hDEKTUBHOCTH UX BIUSHHS HA YBEIMYCHUE COJIEpHKA-
HUSl DKCTPAKTHBHBIX BEIIECTB B KOPHAX U KOPHEBHIAX BaJEpPUAHBI HX
MOJKHO PACIIOJIOKHTD B CIIEAYIOMeM nopsnke yosiBanus: B>Cu>Zn.

YcTaHOBIIEHO, YTO MaKCHMalbHOE conepkanue (DB) skcTpaxTus-
HBIX BemecTB (B cpenHeM 32,4%) u npubaska (3,1%, COOTBETCTBEHHO 11O
rogam uccnenoBanuii — 3,7; 3,7 u 1,8%) moxydeHsI Ipr COBMECTHOM BHE-
ceHnH OOPHBIX M MEIHBIX MHUKPOYAOOpPEHWH HEKOPHEBHIM CIIOCOOOM Ha
(GoHe oOpraHMYecKMX M MHHEpalbHbIX yHoOpenuit (DPoH+B(g1+0,1+0,1)
Cu(o,1+0,1+0,1))- IIpy 3TOM MOHO OTMETHTh CHHEPIE€THYECKOE B3aUMOJEH-
CTBHE JTHUX ODJIEMEHTOB, KOTJIa COBMECTHOE HMX BHECEHHE 00ecHednio
OousbIyIO NPUOABKY, YeM CpellHee apu(pMeTHIECKOe OT Pa3JIelIbHOTO BHe-
CEHMS ITHUX MUKPOYI00pEHHUH.

Crienyer OTMETHTh aHTAarOHHCTHYECKOE B3aMMOJICHCTBHE MEAM C
IUHKOM, KOTJa COBMECTHOE MX BHECCHHE HE HMEJIO IPEUMYIIECTB II0
CpPaBHEHHIO C pa3le’IbHBIM BHECEHHEM JTHX 3JIeMEHTOB. [Ipn ux mapHOM
WIA COBMECTHOM BHECCHHH OTMEUAIOCh B3aHMMHOE YTHETCHHE BO3ZICH-
CTBHUS ATUX SJEMEHTOB Ha M3y4aeMbIi moka3aTenb. COBMECTHOE WX BHE-
ceHne oOO0eCmednBaio IONyYCHHEe MEHBIIeH NpHOaBKH, YeM CcpeaHee
apupMeTHIeCKoe TPH WX pa3IeTbHOM BHECEHHH. B »TOM BapmaHTe
(Por+Cu(g1+0,140,1) ZN(0,1+0,140,1)) COAEPHKAHHE OSKCTPAKTUBHBIX BELIECTB
coctaBuiio Bcero 30,4%.

B koHE4YHOM HTOTe, KOMILIEKCHYIO OLEHKY MPOJYKTUBHOCTU BaJlepH-
aHBI JICKAPCTBCHHON MOXKHO BBIPA3UTh IMOKA3aTeJIeM COOpa 3KCTPAKTHBHBIX
BewiecTB (OB) ¢ eaMHUIBI IUTOIIAAN. Y CTAHOBJICHO, YTO 33 CYET €CTECTBEH-
HOTO TUIOJIOPOAWS OYBBI MOKHO mony4uth 4,6 1/ra OB. Ha ¢one opranu-
YECKHX W MUHepalbHBIX ymoOpenuit (60 T/ra HaBo3a +Nigs Py Kigg) 3TOT
ToKasareib yBeauauics 1o 11,2 m/ra.

[Ipr moYBEeHHOM BHECEHHH MHUKPOYAOOpEeHHi Hanboiee BHICOKHE TI0-
kazarenu coopa OB noxydens! mpu BHeceHnH Oopa (12,3 1/ra).

MaxkcumanbHBIH cOOp AKCTPAKTUBHBIX BEIIECTB C €IWHUIIBI IUTOIIAHN
(14,7 w/ra) momy4yeH npu COBMECTHOM BHECEHHH OOPHBIX W IIUHKOBBIX MHUK-
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poynoOpeHnii HEKOPHEBBIM CITIOCOOOM Ha (POHE OpraHWMYEeCKHX W MUHE-
panbHbIX ynoopenuit (Pon+Bg1+01+01) ZN0,1+0,1+0,1))- [IpakTHUECKH Takoi
cOop IKCTpakTHBHEIX BemecTB (14,3 11/ra) moMydeH B BapuaHTE C COBMECT-
HeIM BHeceHHeM Oopa u mMemu (Pou+Bg1401401) ClU(140,140,1)). 1o adpdex-
TUBHOCTH BIIUSHISI MUKPOAJIEMEHTOB Ha YBEITHUEHHE cOOpa HKCTPAKTUBHBIX
BEIIECTB C AWHUIIBI TUIOMAAN UX MOKHO PACIIONIOKUTH B CIIEIYIOIIEM IT0-
psinke yosiBanus: Zn>B>Cu.

Takum 00pa3zom, JJsl TMOTYYCHUS MAKCUMATbHON ypOXKAHHOCTH KOP-
Hell ¥ KOpHEBUI BaJepUaHbl JIeKapcTBeHHOH (46,0 1/ra) n HaubobLIEro
c00opa 3KCTPAKTUBHBIX BEIIECTB C eAUHUIIBI wiomanu (14,7 1/ra) pekoMeH-
JyeTcsi COBMECTHOe BHeceHHe 6opa M muHKa (Bg1+0,1+0,1) ZN(0,140,1+0,1)) HA
(oHE OpraHMYecKMX M MUHEpaJbHBIX ynoOpenuit (60 T1/ra HaBo3a +
N135P60K120)-

Jis momydeHust KOpHEH W KOPHEBHWII BaJePHAHBI C 0OJE€ BBICOKHM
collepKaHWEeM PKCTPAKTHBHBIX BEIIECTB B KOPHAX M KopHeBHIIax (Ha 0,4%)
IIPH TaKOM JK€ YpOBHE cOOpa SKCTPAKTHBHBIX BEIIECTB C €AMHHUITBI TUIOMIA-
1 (14,3 m/ra) pekoMeHayeTcs BHECCHHE Ha (OHE OPTAaHMYECKHUX W MUHE-
pampHBIX ymobpernit (60 1/ra HaBo3a+Ni3sPeKi20) cCOBMecTHOE BHeceHme
6opa 1 mezu (Bg1+0,1+01) CU(0,1+0,1+0,2))-

B uccienoBaHusX yCTaHOBJICHA KOPPEISIIMOHHAS CBS3b COJCPIKAHUS
9KCTPAKTUBHBIX BEIIECTB B KOPHSAX M KOPHEBUINAX BaJICPUAHBI U JIMCTOBON
wiommaau pacreruit (r = 0,75). B MeHbIIeH CTeNeHN KOPPEISIIMOHHAS CBSI3b
YCTAHOBJICHA MEXKJY COJICPIKAHHUEM SKCTPAKTUBHBIX BEIICCTB M JIUCTOBOM
Mmaccoii (r = 0,65).

3axarouenue. 1. [ momydeHUs MaKCUMAaJIbHOW YPO)KaifHOCTH KOpHEH
1 KOPHEBHUIII BaJepHaHbl JiekapcTBeHHOH (46,0 1y/Ta) M Hanbombiero cbopa
9KCTPAKTUBHBIX BEHICCTB ¢ €OMHUILI wiomany (14,7 1yra) pekomeHmayercs
COBMECTHOE BHeceHHe Oopa M uuHKa (B 1+0,1+01) ZN(0,1+01+0,1)) Ha poHE opra-
HUYECKUX W MHUHEPATBHBIX yroOpennii (60 1/ra HaBo3a+N135PeoK120).

2. MuKpoaJIeMeHThI 10 3QPEKTHBHOCTH UX BIUSHUS HA YPOXKAHHOCTD
KOpHEH U KOPHEBUII[ BaJepUAHbI P TOYBCHHOM BHECEHUH I BHEKOPHE-
BOM MOJKOPMKE pAacIojIaraloTCsi B CICAYIOIIEM TOpsIKe yOBIBaHUS:
Zn>B>Cu. Ilpu 3TOM yCTaHOBJIEHO CHHEpPreTHYecKoe B3auMoieiicTBue 60-
pa ¥ MUHKA ¥ AHTAaTOHUCTUYECKOC IMHKA ¥ MEJIH.

3. Ilpu BHECCHMHM MHKPO3JICMEHTOB B HEKOPHECBYIO MOIKOPMKY IO
3¢ (EeKTHBHOCTH WX BIUSHUS HA YBEIMYCHHE COAEPIKAHUSA IKCTPAKTHBHBIX
BEIIECTB B KOPHIX W KOPHEBHIIAX BaJIEPHAHBI MX MOKHO PACIIONIOXUTH B
cienyromieM nopsiake yossanusa: B>Cu>Zn.
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3KOJIOTMTYECKHUE OCOBEHHOCTH BO3BYJIUTEJIEN
KATATHOM 'HUJIA KOPHEILJIOJOB CAXAPHOM CBEKJIbI

B.B. IIpocBupsikoB, A.B. CBupuaoB

YO «I'pogHEHCKHI rocynapCcTBEHHBIHN arpapHBIA YHUBEPCUTETY,
r. 'pomHo, Pecrrybnuka benapycs

(Ilocmynuna 6 pedaxyuto 18.07.2014)

Amwmauu;l. Yemanoeneno enusinue memnepamypbl, OMHOCUMEIbHOLL 81AJIC-
HOCIU 8030yXa U KUCTOMHOCMU cpedbl HA pOCm KOIOHUll 8030youmeneil. Taxdice
onpe()eﬂeno GIUSAHUE OMHOCUMETILHOU GANCHOCHIU eosayxa U KaneubHONCUOKOU
ejlacu Ha npopacmanue KOHUOUL namoceHos, elusdnue memnepamypsvl Ha npopdac-
manue KOHUOUU U HA UHMEHCUBHOCb nopaosiceHusl mKaHu J1o0MmuKa KOpHel’lﬂO()a
caxapnoﬁ CBEeKJIbl.

Summary. The influence of temperature, relative humidity and acidity of envi-
ronment on the growth of colonies of pathogens have been established. The effect of
relative humidity of air and liquid droplet of moisture on the germination of conidia
of pathogens, the effect of temperature for conidia germination and on the degree of
tissue damage of sugar beet have been determined too.

BBenenue.B 3arHmBaHNM KOPHEIUTONOB CBEKJIBI MPH XpaHEHUH PH-
HUMAIOT y49acTHEe MHOTHE BUABI TPHOOB 1 OaKTepwii, OJHAKO Mpeodaaganme
TOTO WJIM WHOTO BHJAA 3aBHUCHT OT Pa3IMYHBIX SKOJOTHYECKHX (DaKTOpPOB.
JloMHHAaHTHBIMH BO30YAWTENSIMH KaraTHOH THWJIM CaxapHOW CBEKIHl B
ycnoBusix Pecmybnuku Benapych siBnsirotest rpu0sl pogos Botrytis, Fusari-
um, Penicillium, Alternaria, Sclerotinia [1]. Dxonoruueckue yCIOBHUS
OKpYJKaloIIel cpelbl OKa3bIBAIOT BIMSHHUE Kak Ha BO30yauTens 3aboseBa-
HUs, TaK ¥ Ha pacTeHue-xo3suHa. OHU MOTYT JTUOO CACPKHUBATH, JTUOO aK-
TUBU3UPOBATh pa3BUTHE MAaTOreHoB. C M3MEHEHHEM HKOJIOTHYECKHX YCIO-
BUM MPOMCXOAUT CHUXKCHHE WU IMOBBIIICHUE YCTOMYMBOCTU PACTEHUN K
BO30yauTENAM 3a00JeBaHni. M3ydeHne OMOIKOIOTHIECKHX 0COOCHHOCTEH
BO30yauTeNel Oone3Held He0OX0AUMO TIPOBOAUTE B KaXKAOM paiiOHE BO3JeC-
JBIBAaHUS PACTEHUS-X03SHMHA, TaK KaKk OHMOJOTHsA BO30OYAUTENCH M3MEHSACTCS
O] BIIMSTHHEM €CTECTBEHHOMCTOPUYECKHX, a TITaBHBIM 00pazoM — KJINMa-
THYECKUX W arpOTEXHUYECKHUX yCIOBUH, M OKAa3bIBACTCS MHOHW IO CpaBHE-
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