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B nocnennne roger B Pecriybnuke benapyck mmpokoe pacupocTpaHeHHE MOTydaeT MPOU3BOJICTBO
JIEeKapCTBEHHBIX IIPENapaToB Ha HATYPAIbHON pacCTUTENBHOM ocHOBE. M3 00mero KkonnyecTBa JIeKapcT-
BEHHBIX CPEACTB, MPUHSTHIX Papmakoneei, okono 40 % cocTaBIsIOT Mpenaparbl pacCTUTEIBLHOTO TIPO-
ucxoxaeHus. OqHol u3 Hambosee BOCTpeOOBAHHBIX JICKAPCTBEHHBIX KYJIBTYP B Hallel pecmyOiuke
JUTsl TPOM3BOJCTBA TAKUX IIPENaparToB SIBISETCs BajepuaHa JiekapcTBeHHas. OHa COmep)XUT 3(pupHbIe
MacJja, BaJlepUaHOBBIE KUCIIOTHI, OPraHUYECKUE KUCIIOTHI, aJIKAJIOMABI 1 MHOTHE APYTHE LIEHHBIE Opra-
HU4eckue BemecTna. [IpemapaTsl, moaydyaeMble U3 BaJlepHaHbl JIEKApPCTBEHHOM, OKa3bIBAIOT MOJI0XKH-
TEJBHOE PEryIHpyIollee BIUSHUE HA HEPBHYIO CUCTEMY YeJIOBEKa, CEPACUHYIO MBIIIIY, CIOCOOCTBYIOT
pacIIMpeHnIo KOPOHAPHBIX COCYA0B M HOPMaJIU3yIOT KpoBooOpamenue [1, 2].

BrIcokas akTHBHOCTB MPOAYKIIMOHHOTO MTPOLIECCa PACTEHHH BaJepHUaHbl JIEKAPCTBEHHON SBIISIETCS
HEOOXOIMMBIM yCJIOBHEM (OPMHPOBAaHUS OOJBIION yPOKaHHOCTH KOPHEH 3TOW KYIbTYPhl C BHICOKH-
MH IOKa3aTelsIMU KadecTBa MojydaeMoil npoaykuuu. Ha pa3BuTue npoayKIMOHHOTO Ipolecca oOKa-
3bIBAIOT BJIMSHUE (PAKTOPHI BHELIHEH Cpelbl U OMOJOrMYECKHUEe OCOOCHHOCTH CaMOI'0 PacTUTEIBHOrO
opra"usMa. bosbnryto pois B MOBBIIIEHNH TPOAYKTUBHOCTH BaJepUaHbl B TOYBEHHO-KIMMAaTHYECKIX
ycnoBusix bemapycu urpaet onTuMu3anys MUHEPaJIbHOTO TUTAaHUA. BBIsBICHNE 3aKOHOMEPHOCTEH 110-
TpeOJIeHUsT MUTATENBHBIX 3JIEMEHTOB, U3MEHEHUS COCTaBa (POTOCHHTETUYECKUX MUTMEHTOB U JIPYTUX
MPOLIECCOB B TE€UEHHE BEreTallii pacTeHHU BaJepHaHbI JEKApCTBEHHOH JIGKUT B OCHOBE Pa3pabOTKH
KOMILJIEKCa TPUEMOB BO3/IEHUCTBUS HA PACTUTEIBHBIN OpraHU3M.

Banepunana nekapcTBEeHHasi — HHTEHCUBHO yoOpsieMasl KyJIbTypa, YTO MOXET OOYyCJIOBUTH HAKOILIE-
HUE OOJIBIIOrO KOJIMYECTBA DJIEMEHTOB ITUTAHUS B ITOYBE, OJHAKO HE BCEr/ia ONTHMAIBHOE JUIsl PACTCHUH.
Bonee nonHyto XxapakTepuCTHKY MOTPEOHOCTH BaJlepHaHbl B MAKPO- H MUKPOAJIEMEHTaX MOXKET JIaTh W3-
YUCHHE BOIPOCOB BBIHOCA 3TUX HJIEMEHTOB C YPOXKaeM OCHOBHOH M MOOOYHOW MPOAYKLMHU. YUET MOKa-
3aTesiell BBIHOCA 3JIEMEHTOB ITUTAHUS TO3BOJIUT Oosiee 0OOCHOBAHO IIAHWPOBATH NMPOM3BOICTBO KOPHEH
BaJICPUAHbl C HAMMEHBIIMMHU 3aTpaTaMd U 0oJiee BBICOKOW OKYNAeMOCThIO MHHEPAJbHBIX YIOOpPCHU,
MIPOTHO3UPOBATH MOTPEOHOCTH B YOOPEHUSIX U M3MEHEHHE 00ECIICUeHHOCTH MOYB DJIEMEHTaMH MTUTAHUS,
peryamupoBarh IUIOJOPOUE TIOUB, OXPaHy OKpPYIKaIOIIEH cpeibl. AHAIN3 JIUTEPATyPHBIX JaHHBIX MTOKa3all,
YTO BBIHOC 3JIEMEHTOB IIMTAHUS B 3HAYUTEIIBHONW Mepe 3aBUCUT OT OMOJIOTMYECKUX 0COOCHHOCTEH copTa,
arpOXMMHYECKUX CBOWCTB MOYBBI, 0COOEHHOCTEH arpOTeXHUKH, TIOTOHBIX YCIOBUH, pa3BUTHS OONe3HEeN
Y MHOTHX JIpyTUX (hbakTopoB. Bonbloe 3HaueHMe J1st MOMyYeHHsI BBICOKOTO M KaUeCTBEHHOTO ypoyKasl Ba-
JiepuaHbl UMEET 00ECIIEUCHHOCTh PaCTEHU MUKpodieMeHTaMu. OJJHUM U3 KPUTEPUEB IOTPEOHOCTH B HUX
SIBJISIFOTCSL TIOKA3aTENN COEPkKAaHUs UX B pacTeHUsAX. OJHAKO MCCIIENOBAaHUs, B OTOM HAIllpaBJICHUH IS
TMAaHHOHN KyJIBTYPHI B HAIIICH PECITyOINKE 10 HACTOSIIIIETO BpEMEHH HE IMPOBOIMIINCEH [3—5].

HakonieHne OCHOBHBIX 3JIEMEHTOB MHMHEPAJIHHOTO MUTAHUS B OpPTraHax BaJiepUaHbl 3aBUCUT OT
MHOTHX (PaKTOPOB, BAXKHEHIIMMH M3 KOTOPBIX SIBIISIOTCS: COPTOBbIE OCOOCHHOCTH, YPOBEHb IJIOAOPO-
IS TIOUBBI, TEMIIEpaTypa B IEPHOJ BereTauu, o0ecrneyeHHoCTh Biaroi u ap. [lo konnvyecTBy u cooT-
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HOIIICHHUIO JIEMEHTOB NTUTAHUS B PACTCHHSIX BaJepPUAHBI MOKHO CYJHTh 00 OCOOEHHOCTSAX MX POCTa,
pasButus U GopMHUpPOBaHUS ypoxkas. MUHepalbHbIE 3JIEMEHTHI ONPENeISIOT BaKHbIE KaueCTBEHHBIE
MOKAa3aTeIu KOpHEH U KOPHEBHUII BaJICpUAHEI.

Marepuajibl 4 MeTOAbI UcciaenoBanus. [loneBbie mccnenoBanust mpoBoamwin B 2011-2013 rr.
B KCVYII «CoBx03 «bonbmoe MosxeiikoBo» IllyunHckoro paiiona ['pogHeHckolt obinactu Ha JEpHO-
BO-TIO/I30JTUCTON CyTlecYaHOW TOYBE, Pa3BUBAIOIICHCS Ha PBHIXJION CYIIeCH, IMOICTUIAEMON C TITyOHHBI
0,5-0,6 M MmoperHBIM cyrmHKOM. Cxema mocanku — 70 X 15 cm. Hopma mocagku — 95 ThIC. pacTeHHI
Ha 1 ra. Copt Banepuanbl — AHactacusi. Bricanky paccaasl poBoau B 11l nexane anpens B rpeOHH
¢ IHUpUHON Mexaypsauit 70 cm.

[TouyBa uMeeT clieayronIne arpOXMMHUYECKHE MoKasareau noyssl: pH, ., 6,2-6,4; rymyc — 1,7-1,9 %,
P,O, - 180-203 n K,O — 162-195 mr/kr noussl. 1o conepxanuto moaBMKHBIX GOpM O0pa, MEIU U IMH-
ka mouBa otHocuTcs K Il (cpemueii) rpynme obecrieueHHOCTH. MUKpOy10OpeHUs: BHOCHIIN B (opme
Ano6 6opa, Amo06 Menu 1 A00 ITUHKA 10 BETCTUPYIOUIUM PACTCHUSM IyTEM TPEXKPATHON HEKOp-
HeBoii monkopMku B 111 nexane urons B pa3y 3—4 Hacrosimux TUcCTheB, B 11 nexane utons B gazy 5—6
HacTosmux JmctheB U I nexazne aBrycra B ¢azy 10—12 HacTOSIINX JTHCTHEB.

B mpomecce yxoma 3a pacTeHUsIMU BaJepUaHbl MTPOBOIUINA MEXKIYPSAIHBIE 00paOOTKH M IPOIIOJI-
KM OT COPHSIKOB. B mepuoj Bereranuu BajiepuaHbl MPOBOAMIN (ECHOJIOTMUSCKUE HAOIIOJICHHS U 0TOOD
PacCTUTEIBHBIX 00PAa3I0B [0 OCHOBHEIM (ha3aM pocTa u pa3Butus. Hacrymnenue genonornueckux ¢as
MIPOXOMIHAIIO MPAKTHYeCKH ogHOBpeMeHHo B 2011-2013 rr. (B mpenenax oqHON AeKkaabl Mecsa): 3—4 Ha-
crosmux ucrta — III gexana urons; 5—6 Hacrosiux auctbes — I11 nexama urons; 10—12 HacTosKUX JIK-
cteeB — I nexazna aBrycra; moixHas mpuKopHeBas po3eTka jnuctheB — III nexana ceHTs0ps; OKOHUaHHE
Beretauuu u yoopka — II-1II nexama oktsiOps. OOpasubl pacTeHUH (IUCTHS, KOPHH), OTOOpaHHBIE MTPH
yo6opke Bo [I-111 nekane okTsOpsi, UCTIONH30BATH [JIs1 XUMHYECKOT0 aHaIM3a U pacdTa oOIIero U yAelb-
HOT'O BEIHOCA DJIEMEHTOB TTUTAHUS.

B pactuTenpHBIX 00pa3max (UIUIIKaX, JUCThIX U CTEONIX) ONpEAesyii: OOMHi a30T — METOIOM
Ksenpnans (TOCT 13496.4-93), docdop — Ha poroanexrpokonopumerpe (TOCT 26657-97), kanuii —
o KupcaHoBy Ha miiaMeHHOM oTOMeTpe, OOp — MPH MOMOIIHU CIIEKTPOKOJIOPUMETPA, MEb U IIUHK —
Ha aTOMHO-a0COPOITMOHHOM CIIeKTpodoToMeTpe. YAeTbHBIH BEIHOC (Byﬂ) 3JIEMEHTOB TTUTAHUS PACCUH-
TBIBAJIH IO hopMyIIe:

B, =3IV + %

K

b

rae DIl — conepkanune SIEMEHTOB IMTAHUSA B KOPHSIX M JIMCTBAX, %0, ¥ , ¥V — ypOXKaWHOCTH BO3YIIHO-
CYXOH Macchl KOPHEH M JIUCThEB COOTBETCTBEHHO, 11/Ta.

Hdnst popMupoBaHusi BBICOKOTO M KayeCTBEHHOI'O ypo’kas BajepHaHa JIEKapCTBEHHas TpeOyeT
B TIEPBYI0 OYepe/Ib ONTHMAIBHBIX TEMIIEPATYP B TIepro GOPMUPOBAHUS HAA3EMHON 1 TIOA3EMHON Mac-
col (15-20 °C B utore—ceHTsA0pe). CreayeT OTMETHTH, YTO OCHOBHBIM (PAaKTOPOM ITOTOMHBIX YCIIOBHHA,
OKa3bIBAIOIIUM 3HAYUTEIILHOE BIIMSHUE HA KOJIMYECTBO M KAUECTBO ypOKas BaJCpHaHBI JICKAPCTBEH-
HOH, SIBIISIETCSl JOCTAaTOYHAs BJIaroo0ECHeuyeHHOCTh MOYBBI, OCOOCHHO B MEPHOJ] aKTHBHOTO (HOpMU-
pPOBaHUs JTUCTOBOM Macchl (MIOJIb—aBI'YCT) M KOPHEBHIL (aBI'yCT—CEHTAOpH). B ronsl nmpoBenenus wuc-
cnenoBanmii (2011-2013 1)) Temmneparypa u 00eCIIEYeHHOCTh BIIaroi ObLIH OJArOnmpHATHBI IS POCTa
Y pa3BUTHUS BaJlepUAHbI JICKAPCTBEHHON H COOTBETCTBOBAIN €€ OMOJIOTHUECKUM OCOOCHHOCTSIM.

Pe3yabraThl M UX 00Cy:K/1eHHe. AHAIIN3 PE3YJIBTATOB UCCIICIOBAHMI TIOKA3aJl, YTO TOYBEHHO-KJIU-
MaTHUYECKue ycoBHs bernapycu cOOTBETCTBYIOT OMOJIOTHYECKHM OCOOCHHOCTSIM BaJIepHaHbl JEKapCT-
BEHHOM JJI5 TIOJYYEHU ST BEICOKOTO M KaueCTBEHHOT0 ypoxkas. Kak BUTHO W3 TaHHBIX MOJIEBBIX OIBITOB,
Ha ITOKA3aTen COIeP KaHMs AIIEMEHTOB MTUTAHUS CYyIIEeCTBEHHOE BIIMSHIE OKa3bIBaeT BHECEHHE MaKPO-
U MUKpoynoOpeHuit (tadam. 1).

YcTaHOBIIEHO, UTO COJIEPKAHHUE a30Ta B KOPHSIX M KOPHEBUIIAX BajepHaHbl IEKaPCTBEHHOW COCTaB-
nseT B cpennem 1,89-2,28 %; PO, — 0,51-0,60 %; K,O — 1,50-1,67 %; CaO - 1,16-1,29; MgO - 0,33~
0,39. B nucThX conepkanue 2IEMEHTOB nuTanus 6onee Boicokoe: N — 2,63-2,83; PO, — 1,41-1,51 %;
K,0 - 3,30-3,63 %; CaO — 2,11-2,25; MgO - 0,69-0,72. B pe3synbraTe MCCIEN0BAHUN yCTAHOBJICHO
CoZIep)KaHUe DIIEMEHTOB MHUTAHMS B Pa3IUYHBIX OpraHax pacTeHui (KOpHH, KOPHEBUIIA M JINCTOBAS
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Ta6numa 1. Conep:kanue 31eMEeHTOB IIUTAHUS B KOPHSIX H JIHCTOBOH Macce BajJlepHaHbI JeKapCTBEeHHOH,
cpennee 3a 2011-2013 rr.

N | ro, | Ko | ca0 | MgO B | cu | zn

% MTI/KT

BapuanT onsita

Kopnu u kopnesuwa sanepuansvi

1. ®ow (60 T/ra Hasosa +N P K , ) 192 [ 057 [ 1,52 [ 121 [ 033 [ 11,34 [ 778 | 2740
2. Do+ B o 211 | 055 | 1,66 | 1,26 | 035 | 13,53 | 7,33 | 25,66
3.®on + Cuy oo 200 | 051 | 167 | 129 | 039 | 12,24 | 964 | 26,50
4. Dou+ 70, L coie 220 | 054 | 1,50 | 126 | 036 | 11,01 | 740 | 2838
5.001+ B, 000 Cloronian 1,99 | 0,60 | 146 | 1,20 | 034 [ 12,55 | 6,54 | 2546
6. DoH + B 1o ZNo o rion 228 [ 055 | 1,62 | 1,25 | 036 | 13,18 | 595 | 24,20
7ot + Cuy oo ZNg oron, 221 | 059 | 1,49 [ 120 | 035 | 1051 | 646 | 27,54
8. ®ou+ B, o0 Cug oo Zng 189 [ 056 | 1,59 | Ll6 | 033 | 1142 | 799 | 24,83
Jlucmosas macca eajepuansl
1. ®on (60 1/ra Hasosa +N, P K ,) 2,65 | 145 [ 348 [ 204 [ 070 [ 1348 [ 928 [ 28,61
2. Do+ B o 2,63 | 144 | 3,63 [ 220 | 071 | 1455 | 894 | 26,79
3. @0+ Cuy oo 2,68 | 141 | 35 | 225 | 072 | 13,68 | 10,26 | 2575
4. Don+ 70, o coie 283 | 151 | 339 | 209 | 071 | 12,93 [ 954 | 33,50
5.@on+ B, o0 Cuglo 274 | 147 | 330 | 203 | 070 | 1381 | 947 | 2571
6. @0t + B0 o0 Z0g oo 279 | 147 | 3,60 | 2,8 | 071 | 1433 | 9,04 | 28,25
7. 00H + Cuy o on 2o ron 274 | 149 | 354 | 2,04 [ 070 [ 13,07 | 9,24 | 29,20
8. ®on+B,, . Cug oo Zng 2,65 | 148 | 347 | 2,11 | 069 | 13,62 | 958 | 29,13

Macca). HajzemHast yacTh pacTeHHE xapaKTepu3yeTcsi 00yiee BHICOKMM COJICPKaHUEM 3JIEMEHTOB IH-
TaHWsA, YeM Mom3emMHast. [IporeHTHOe cofepkaHme a30oTa B JINCTBhAX B cpeaHeM B 1,4 pasa BbIIIE, YeM
B KOpHX, conepxanue P,O B IMCTBAX B cpeHeM B 2,5 pasa BBIIIE, YEM B IOJA3EMHBIX OpraHax, Comep-
xanne K O Takike Haubosiee BBICOKOE B JIMCThAX — B CPEAHEM B 2,3 BblIE, YeM B KOpHsX. [Ipu 5TOM
AJIEMEHThI TUTAHUS B MOPsJIKEe YObIBAHUS IMOKA3aTelel X COJCPIKAHUS PACIIOIONKHUIUCH CIICAY FOIIHM
obpazom: N> K > Ca>P > Mg.

Conepxanne MEKPOIJIEMEHTOB B KOpHSX cocTtaBuio: B — 10,51-13,53; Cu — 6,46-9,64; Zn — 24,20—
28,38 Mr/kT. B MHCTBAX comepikaHue MUKPOIJIEMEHTOB Ooiiee BeIcoKoe: B — 11,22-14,33; Cu — 8,94—
10,26; Zn — 25,75-33,50 mr/kr. [Ipr 5TOM MUKpPO3JIEMEHTHI B MOpsi/IKe YObIBAaHUS TIOKa3aTeNeld uX CO-
JICpXKAHUS PACIIONIOKUITUCH ClienyromuM oopa3om: Zn > B > Cu. Bosnee BbIcOkoe conepkaHue ITUHKA
B pacTeHUsX 00yciaBiuBaeT 0oJiee BEICOKYIO TOTPEOHOCTh B 3TOM 3JIEMEHTE BaJiepUaHbl JICKAPCTBEH-
HOW JIJIsl YBEJIUYCHHS €€ YPOXKaWHOCTH U, KaK CJICACTBHE, 00Jiee BHICOKYIO 3()(HEKTUBHOCTH IIMHKOBO-
ro ynoopenus. Creqyer OTMETHTh, YTO MHKPOJIEMEHTHI 110 d(PPEKTHBHOCTH WX BIUSHHUS HA yBEIH-
YeHHE YPOKaWHOCTH KOpHEH BaJlepHaHbl TaK)Ke PACIIONIaralOTCs B CIEAYIONIEM TOPS/IKE yOBIBAHUS:
Zn > B > Cu, ipu 5TOM MOXXHO OTMETHUThH TECHYIO CBSI3b YPOBHS COACPIKAHHS JIEMEHTa B PACTCHUH
C OT3BIBYUBOCTBIO PACTECHUS HA BHECEHUE 3TOro 3JieMeHTa. Tak, Bbicokast 3()(h)eKTHBHOCTh ITUHKA 00-
yCIIaBJIMBaeTCs 00JIee BHICOKUM COJICPKAHUEM 3TOT0 3JICMEHTA B KOPHSIX BaJIEpPHaHbl U, COOTBETCTBCH-
HO, BBICOKOW TOTPEOHOCTHIO B HEM PACTEHHIA.

JlaHHBIE comep KaHUsI AIIEMEHTOB TTUTAHUS B PACTCHUAX MTOCTYKIIIHM OCHOBOH IUJIS pacdeTa uX 00-
Iero BhIHOCA (KOPHU, KOPHEBHINA U JINCTOBAS Macca) C €MHUIIBI TIOMa U (Tadi. 2).

[IpoBeneHHBIE UCCIIEIOBAHUS TTO3BOJIFIIM ONPESIUTh a0CONFOTHBIC IMOKA3aTeNId BEIHOCA AJIeMEH-
TOB MUTAHUS HA SAUHUILY TUIOIIA/U B LIEJIOM M OTACIBbHBIMU YacTIMH pacTeHUi. B cpemHeM pacreHus
BaJlepuanbl NOTpebsam u3 moussl 135,3-184,9 kr/ra aszora, 55,9-69,9 kr/ra P,O; 143,0-177,8 kr/ra
K,0; 96,4-120,1 xr/ra CaO; 29,1-37,0 kr/ra MgO; 74,7-101,7 r/ra 6opa; 51,4-64,6 r/ra menu; 171—
210,7 r/ra nuaKa. [To KOTMYECTBY MOTPEOIAEMBIX SJIEMEHTOB MTUTAHUS C SIUHUITHI ILTOMIAIH UX MOYKHO
PacHoNIOXKUTh B clieayromeM nopsake yossanus: K> N > Ca > P > Mg.

Maxkpo- 1 MUKPOYIOOpEHUsT OKa3aIH OMpeleIeHHOE BIIMSHNE Ha COIeP KaHNe W BEIHOC JIIEMEHTOB
MMUTaHHUS PACTCHHSIMU BaJIepUAHBI JICKAPCTBEHHOW. B cpemHeM 3a Tpu Toza B KOPHSX IOJ JICHCTBU-
€M yJ00peHull cojepKaHue 3JEMEHTOB MUTaHUs Bo3pacTano. Hanbosee BhICOKOE COepiKaHue a30Ta
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Tab6nauma 2. OOmuii BEIHOC 31eMEeHTOB MUTAHNUS BaJePHAHOI JIeKapCTBEeHHOI, cpeqHee 3a 2011-2013 rr.

N | po, | kKO | o | wMgo B | c [ 7n
BapuanT oneita
Kr/ra r/ra
+

1. @on (60 T/ra naosa 72,2063,1 | 21,4/34,5 | 57,2/82,8 |45,5/50,0 | 12,4/16,7 | 42,6/32,1 | 29,3/22,1 | 103,0/68,1
N]}SPGOKIZO)
2.0 + B, .0 00 85,7/707 | 22,7/38,7 | 67,4/97,7 |51,2/59,2| 14,2/19,1 | 54,9/39,1 | 29,8/24,1 | 104,2/72,1
3. D0+ CUy i si0is 79,8/70,2 | 20,2/36,9 | 66,3/92,5 | 51,2/59,0 | 15,5/18,9 | 48,6/35,8 | 38,3/26,3 | 105,2/67,5
4. Dot + 70 15015 94,8/74,7 | 23,3/39,9 | 64,7/89,5 | 54,3/57,8 | 15,5/18,7 | 47,5/34,1 | 31,9/25,2 | 122,3/88,4
5. @0n+ B, 0y Clororay | STO/8LL | 26,4/43,5 | 64,2/97.7 [ 52,8/63,1] 15,0120,7 | 55,2/40,9 | 28.8/28,0 | 112,0/76,1
6. DOH+ By .y 10y Z0g o | 104.9/80,0 | 25,3/42,2 | 74,5/103,3 | 57,5/62,6 | 16,6/20.4 | 60,641,1 |27.4//25.9 | 111,3/81,1
7.@0u+ Cuy,,oy0n Zoyonan | 937732 | 25,0398 | 63,2/94,5 | 50,9/57,1 | 14,8/18,7 | 44,6/34,9 | 27.4/24.7 | 116,8/78.,0
g'n ot B o0 Cororon | 837763 | 24.8/42.6 | 7041999 | 51.4/60.8 | 14.6/19.9 | 50.6/39.2 | 35.4/27.6 | 110,0/83.9

(0,140,1+0,1)

11 puMeEcUYaHHUEC. B uncnuTene — BEIHOC TOA3EMHBIMHA Oopranamu, B 3HaMEHATEJIC — HAA3EMHBIMU.

B Ha/3eMHBIX (2,20 u 2,28 %) n momzeMubIx (2,83 u 2,79 %) opraHax oTMedasoch B BapHaHTaX C BHE-
CCHHUEM IIMHKA U 0opa ¢ IMHKOM cooTBeTcTBeHHO. Coneprkanue Gocdopa B KOPHsIX BO3pacTajio IpH
BHECEHUU Oopa ¢ MeJlbto U IHKaA ¢ Mebio 10 0,60 u 0,59 % cooTBeTCTBEHHO, a B TUCThAX (10 1,51 %) —
noj; BnusHueM nuHKa. CojpepikaHue Kajus BO3PACTalio MO BIHMSHUEM OOpa Kak B IMOJI3EMHBIX, TaK
U B Ha/I3eMHBIX opraHax (10 1,66 u 3,63 % coOTBETCTBEHHO).

MakcruMalibHOE COJICPKaHHUE MUKPOIJIEMEHTOB — 00pa, MEIU M IIMHKA — B KOPHSIX U JINCThAX OTME-
4aJI0Ch B BAPUAHTAX C COOTBETCTBYIOIIMM BHECEHUEM 3TUX 3JICMCHTOB HEKOPHEBBIM CIIOCOOOM.

O¢ddexTnBHOEC TPUMEHEHHE YIOOPSHHI MPEAIOIaraeT YCTAHOBICHUE JI03 UX BHECCHUS C YUETOM
BBIHOCA COOTBETCTBYIOIIUX 3JEMEHTOB IMHUTAHUS OCHOBHOM M MOOOYHOW MPOAYKIHEH B pacyeTe Ha
1 T OCHOBHOH MPONYKIIHH (KOPHH) C yUeTOM TToO0UHOMH. B Xome nccnenoBanmii ObLT pacCUYNTaH YICITh-
HBIW BBIHOC TTUTATEIBHBIX DJIEMEHTOB Ha 1 T OCHOBHOM MPOIYKIINU, KOTOPBIN SBJISCTCS OTHOU U3 BaXK-
HEHIIMX XapaKTePUCTHK, OTPAXKAIOIIUX 3aTPAThl JIEMEHTOB MHHEPAJIbHOIO MUTaHUs Ha (hOpMUPOBa-
HUE €TUHUIIBI OCHOBHOW M COOTBETCTBYIOIIETO KOJUYECTBA MOOOYHOHN MPOTYKIHH. DTOT MOKa3aTelb
JIOCTaTOYHO CTAOWIIEH U MAJIO 3aBUCHUT OT YCJIOBUI OKPYIKAIOIIEH CPeIbl, yPOBHS MOYBEHHOTO TLIIOIOPO-
JIMsI, IPUMEHSEMBbIX YA0OpEHUH U IPYTHX (PaKTOPOB, UTO MTO3BOJISIET MCII0JIBb30BATh €ro IS pacueTa 103
MUHEpaJIbHBIX YI0OpeHHH 0aJaHCOBBIM METOAOM. B HalnX McciIeoBaHUAX YCTAaHOBJICHO, 4To ¢ 10 11
KOpHEH M COOTBETCTBYIOIIMM KOJMYECTBOM JIMCTOBOW MacChl BajepUaHbl JCKAPCTBEHHON BBIHOCHTCS
36,0-40,2 xr azota; 14,4-15,9 xr dpocdopa; 35,8—40,7 kr xkamus; 25,3-27,8 kr kaapius; 7,7—8,7 Kr mar-
uus; 18,8-22,1 v 6opa; 11,6—-16,3  menu u 41,8—48,9 T nunaka (Tadm. 3).

YcTaHOBIIEHO, UTO B CPEIHEM 3a TPH T'O/Ia CCIIEIOBAHNH MO IEHCTBHEM MUKPOYIOOPEHUH yIeIbHBIH
BBIHOC MTUTATEIBHBIX AJIEMEHTOB KoJieOascs: mo azoty — Ha 4,2 xr (11,7 %), ocdopy — 1,5 xr (10,4 %),

Tab6unuua 3. YieabHbIil BEIHOC 271eMEHTOB IIUTAHUSI BaJIePHAHOI JIeKapCcTBeHHOIi, cpenee 3a 2011-2013 rr.

N | po, | kK0 | o | Mo B | c | n
BapuanT onbita =
KI/T /T

1. o (60 T/ra masoza + N, P, K )| 36,0 149 | 380 | 256 7,7 19,9 137 | 455
2. Qo+ B o 38,5 15,1 407 | 272 8,2 23,2 13,3 34
3. ®on + Cuy 1o o 37,8 144 | 400 | 278 8,7 213 163 | 43,5
4. DOH+ZN, 0 o 393 147 | 358 | 260 7,9 18,9 133 | 489
5.®ou+ B 1 on Clororon 38,3 159 | 368 | 263 8,1 21,8 129 | 428
6. Do+ B, o o Z0g oron 40,2 14,7 387 26,1 8,0 22,1 11,6 41,8
7. @or+ Cuy ooy Z0g, oo 39,4 15,3 372 | 255 7,9 18,8 123 | 459
8. ou+ B 01101 Coronan 36,1 15,2 384 25,3 7.8 20,3 14,2 438
Zn(0,1+0,l+0,l)
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kamnto — 4,9 kr (13,7 %), xkansuuto — 2,5 kr (9,9 %), marauto — 1,0 xr (13,0 %), 6opy — 3,3 1 (17,6 %),
menu — 4,7 t (40,5 %), no uunky — Ha 7,1 r (17,0 %).

Pe3ynbraThl XMMHYECKOr0 aHaIM3a PACTCHHI MOKa3au OTCYTCTBUE ONMPEACICHHON CTaOMIBHOCTH
COJICpKAHUSI DJIEMEHTOB ITUTAHUS U YCJIBHOIO BEIHOCA 3JICMEHTOB ITUTaHUs 110 BapraHTaM omnbita. Kak
nomuepkuBaeT C. B. bpuiera [2], 3To MoxeT OBITH 00YCIIOBJICHO TEM, UTO BaJiepruaHa JICKapCTBEHHAS
IIPU BO3JICNIBIBAHUH B YCJIOBUS BHICOKOW KOHIICHTPAIIUU 3JIEMEHTOB MUHEPAIIBHOTO MUTAHUS aKTUBHO
TIOTJIOIIAJIA UX, HO OMPE/IeICHHAS YacTh DJIEMEHTOB HE UCIIOJIH30BaIaCh JIJIsi OMOCHHTE3a U 0OCTaBajlach
B «3arace WJu pe3epBe», KOHIEHTPUPYSICh B OCHOBHOM B BaKYOJISIX PACTUTEIIBHBIX KJIeTOK. [Ipu nmpoge-
JICHUM XMMHYECKOT0 aHaJIN3a PACTCHHI 3TOT pe3epB (PUKCUPOBAJICS, a B MPOIIECCE PACUETOB Y/ICIBHO-
r'0 BEIHOCA Ha EAUHUITY MPOIYKITNH OTMEYAIHNCh KOJIEOAHMS DTHX NTOKa3aTelen.

Takum 00pa3oM, BEIHOC DJIEMEHTOB TUTAHUS B 3HAYUTEIIFHOM MEpe 3aBUCHT U MEHSIETCS OT IIpHMe-
HEHUS MaKpo- U MUKpPOyA0OpeHuii. JlaHHbBIe 0 BEIHOCY 3JIEMEHTOB MUHEPAJIBHOTO ITUTAHUS TTO3BOJISAT
0osee A EeKTUBHO MPUMEHSTH yIOOPSHHUS IIPU BO3JICTBIBAHIH BaJICPHAHbBI JICKAPCTBEHHOW B KOHKPET-
HBIX [TOYBEHHO-KJIMMATHYEeCKUX ycioBusix benapycu.

AHaM3 JaHHBIX 10 BBIHOCY 3JIEMEHTOB MUTAHUs C €IWHUIIBI IJIONIAJNA TOKa3aj, YTO OCHOBHAsI
nonst pochopa (62,7 %), kanus (59,4 %), kanpnus (53,1 %) u maraus (62,1 %) ot o011ero BEIHOCA BBIHO-
cuTcs ¢ TUCThsIMU. CllelyeT OTMETHTb, YTO Tiepel] YOOPKOW yporkasi TUCTOBAsl Macca Cpe3aeTcs U OCTa-
€TCsl Ha T0JIe, TOATOMY Ooubiast 4acTh hocdopa, Kaaus, KaJdbl[Us U MarHUsI BO3BPAIACTCS B TIOYBY.
Jlume BeIHOC a30Ta mom3eMHbIMU (54,4 %) opraHaMu HECKOJBKO BBIIIE, YeM Haa3eMHbIMU (45,6 %),
XOTS B IICJIOM 30T COCPEAOTOUYCH MPUOJIU3UTEIILHO TOPOBHY B JIMCTHSIX U KOPHSX.

OcnoBHas nonst 6opa (57,7 %), menu (57,1 %) n unaka (60,2 %) BEIHOCUTCSA C KOPHSIMHU. DTH 3JIe-
MEHTHI 0€3B0O3BPATHO BRIHOCSTCS U3 TIOYBBI U JIs1 0€3/IeUIIMTHOTO UX OataHca JTOJKHBI BO3BPAIIAThCS
C COOTBETCTBYIOIIUMHU MUKPOYAOOPESHUSIMH.

TakuMm 00pa3oM, OCHOBHAs 4acTh ocdopa, Kalus, KaJbI[Us U MATHUS BBIHOCUTCS JINCTHSIMU, 00JTh-
11asi 4acTh Oopa, MM U IIUHKA — KOPHAMU. A30T COCPEIOTOUCH MPUOJIU3UTEIIBHO TIOPOBHY B JIUCTHSIX.

BroiBoabI

1. ConepxaHnue a3oTa B KOPHSAX BajepuaHbl JEKapCTBEHHOM cocTaBiisieT B cpenneM 1,89-2,28 %;
PO, - 0,51-0,60 %; K,O - 1,50-1,67 %; CaO — 1,16-1,29; MgO — 0,33-0,39. B nucTeax conepxanue
3JIEMEHTOB muTanus Oonee Beicokoe: N — 2,63-2,83; PO, — 1,41-1,51 %; K,O — 3,30-3,63 %; CaO —
2,11-2,25; MgO - 0,69-0,72.

2. IlponieHTHOE COMEpKAHUE a30Ta B JUCTHAX B cpeaHeM B 1,4 pasza BbIlIe, YeM B KOPHSIX, COACpkKa-
HUE P205 B JIICTBAX B CPEIHEM B 2,5 pasa BBIILE, YEM B MOA3EMHBIX opraHax, conepsxanue K O Takxke
Han0oJIee BBICOKOE B JINCThSIX — B CpeHEM B 2,3 BBIIIC, YeM B KOPHsX. [Ipu 3TOM 3JIEMEHTHI MUTAHUS
B MOPsIIKE YOBIBAHUSI TIOKA3ATEIICH X COMEpKAHUS pacIioiarajnuch ciaenyromumM odpazom: N > K > Ca >
P> Mg.

3. B cpenHeM pacTeHus BajiepuaHbl MOTpeOsiiu u3 nouskl 135,3—-184,9 kr/ra a3ora; 55,9—-69,9 kr/ra
P,O,; 143,0-177,8 kr/ra K,0; 96,4-120,1 xr/ra CaO; 29,1-37,0 kr/ra MgO; 74,7-101,7 r/ra 6opa; 51,4—
64,6 r/ra menu u 171-210,7 r/ra iuuka. [1o koinu4ecTBY MOTPEOIAEMBIX JICMCHTOB IUTAHUS C SIIMHUIIBI
TTOTIATA UX MOYKHO PACIIOJIOKUTE B CIEAYIOMIEeM rmopsake yoeBanms: K > N > Ca > P > Mg.

4. ConepkaHue MHUKPOJIEMEHTOB B KOpHsX coctaBwio: B — 10,51-13,53; Cu — 6,46-9,64; Zn —
24,20-28,38 mr/kr. B nmuUCTBAX comepikaHue MUKPORIIEMEHTOB Oojee Bbicokoe: B — 11,22—-14,33; Cu —
8,94-10,26; Zn — 25,75-33,50 mr/kr. [Ipy 3TOM MUKPO3JIEMEHTHI B MOPsJIKE YOBIBAaHUS PACIOIaraliuch
caenyoomuM odpazom: Zn > B > Cu.

5. YcTaHOBIEHO, 9TO C 1 T KOpHEH M COOTBETCTBYIOIIMM KOJWYECTBOM JIMCTOBOM MAacChl BaJie-
pHaHBI JIeKapCcTBeHHOU BRIHOCHTCS 36,0—40,2 kxr azota; 14,4-15,9 xr docdopa; 35,8—40,7 kr xammus;
25,3-27,8 xr xanpuus; 7,7-8,7 xr maraus; 18,8-22,1 r 6opa; 11,6-16,3 r menu u 41,8—48.9 r nuHKa.
OcHoBHas yacTh Qochopa, Kaiaus, KaJblHs U MarHus BRIHOCUTCS JINCThSIMHU, OOJbINAs 4acTh Oopa,
MEJIM U [UHKA — KOPHSMHU.
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A. G. TARASEVICH, V. V. LAPA, G. M. MILOSTA

CHEMICAL COMPOSITION OF VALERIAN AND REMOVAL OF MINERAL NUTRITION ELEMENTS
Summary

The removal of macro and micro elements has been determined as a result of field research on sod-podzol sandy soils
spread with thin loam in Grodno region.

It’s established that on average valerian consumes from soil 135.3-184.9 kg/hectare of nitrogen; 55.9-69.9 kg/ha of P,O;
143.0-177.8 kg/ha of K, 0O; 96.4-120.1 kg/ha of CaO; 29.1-37.0 kg/hectare of MgO; 74.7-101.7 g/ha of boron, 51.4-64.6 g/ha of
copper and 171.0-210.7 g/ha of zinc. In respect of the quantity of the consumed nutrition elements per unit of area they can be
put in the order of decrease: K > N > Ca > P > Mg. Per 10 ¢ of roots and rhizomes leaves of valerian remove 36.0-40.2 kg of
nitrogen; 14.4-15.9 kg of phosphorus; 35.8—40.7 kg of potassium; 25.3-27.8 kg of calcium; 7.7-8.7 kg of magnesium; 18.8—
22.1 of boron; 11.6—16.3 of copper and 41.8—48.9 of zinc. The main part of phosphorus, potassium, calcium and magnesium is
removed by leaves, most boron, copper and zinc — by roots and rhizomes.



