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Annomayusn. BcecTopoHHEE MCCIeI0BaHUE CHIPHEBBIX pecypcoB JIumernKoi o0nacTy B KauecTBe OPraHMIeCKUX OTXOJO0B CO-
BMECTHO C LIEOJIMTCOAECPKAIIMMH ITOPOJIAaMH B PACTCHUEBOJICTBE SBJISETCSI HEOOXOIMMBIM ISl TIOJTyYeHHUS! HOBBIX (pyHIaMeH-
TanbHBIX 3HaHUH. Lleabio HeeaenoBaHUS SBISUIOCH M3yUCHUE BIMSHUS Pa3IMYHBIX HOPM YI00peHus Ha POTOCHHTETHYECKHUN
U NUTMEHTHBIHA MOTEHIMAN JINCTHEB PACTEHUH U B LIEJIOM Ha YPOXKaHOCTH SIPOBOIO parca B yCIOBHSIX JecocTenu LlenTpais-
Ho-YepHo3emHOro pernona. Meroasl HcciaeaoBanuii. B npouecce nccienoBanuii NpOBOAMIMCE yYETHl M HAONIONCHUS MO
0OIIEPUHATON B arpOHOMHYECKOH HayKe METOIMKE 3aKJIaIK1 U POBEACHHS 1oJIeBbIX onbIToB [3]. KonmuecTBo xaopoduiion
a v b v cyMMy KapOTHHOMJIOB OIIPEIEISUIN criekTpodoTomeTprdeckuM MetoioM. Pesysbrarsl. ccnenoBanus, npoBeieHHbIE
B yCJIOBUX nosieBoro onbita Ha 6aze PI'BOY BO «Eneuxuii rocynapcTBeHHbli yHuBepcuTeT nMeHn U. A. bynunay, nosso-
JIVJIM YCTaHOBUTD BIIMSIHUE ITPUPOTHOTO LIEOINTa U OPraHMYECKUX YIOOpeHNI Ha N3MEHEHHE MUTMEHTHOTO COCTaBa JINCTHEB
U TIPOAYKTUBHOCTH PacTeHUH sIpOBOTO parica B a3bl po3eTKH U LBeTeHus. HanbonbiM (OTOCHHTETHYECKUM TTOTEHIINAIOM
XapaKTepU30BAINCH pacTeHHs B a3y IIBETCHUS. BBISBIEHO, 4TO BHECCHUE OPTaHMYECKHUX YIOOpEHUI 3HAYUTENBHO CII0CO0-
CTBOBAJIO HAKOTUICHHIO XJIOpPO(WIIIA a B PACTCHUSX U B LIEJIOM [TMTMEHTOB Ha BCEX M3yYaeMbIX (pa3ax pa3BUTHS, a COBMECTHOE
UX UCIIONIB30BAHHE C IIEOJIMTOM IPHBOIIIIO K YBEIMUYCHHUIO YPOXKAHHOCTH KyJIbTYpbl. MakcCUMaibHYIO NPHUOaBKy B ypoXkae
MIOJTyYWJIM Ha BapUaHTe ¢ BHECEHHEM KypHHoro romera 10 1/ra u neonuta 3 1/ra, KoTopas coctasmia 16,8 1/ra no cpaBHEHHIO
¢ koHTposeM. [IpoBesieHHbIE nCCIIe0BaHNs O3BOJISIFOT PEKOMEHI0BATh UCIIOIb30BAHNE OPraHNYECKUX OTXOA0B NTHIE(PAOpUK
COBMECTHO C IIPUPOAHBIM II€0JIHTOM TepOyHCKOTOo MECTOPOXKAEHUs B ycioBusX jecocten L{TUP Ha yepHO3eMe, BhINIENOUEH-
HOM 11of sipoBoii parc. Hayunas HoBu3Ha. B ycnosusax necoctenu [{UP BnepBrle ycTaHOBIEHB!I ONTUMAJIBHBIE HOPMBI BHE-
CEHHMs KypHHOTO IOMETA U IIPHPOIHOTO LEOJINTA, KOTOPHIE CIIOCOOCTBYIOT YBEINYEHHIO (POTOCHHTETHYECKOTO ¥ TUTMEHTHOTO
MOTEHIIMAaNa JTUCThEB PACTEHUH, YTO MO3BOJSAET MOIYYaTh BHICOKYIO YPOXKAHHOCTh M XOPOIIEE KaueCTBO CEMSIH.
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IMocTanoBka npodJembl (Introduction)

SIpoBoii paric — KynbsTypa MUPOBOIO SKOHOMUYECKOI'O 3Ha-
YEHUsI, KOTOpasi BHOCUT OOJIBIION BKIIAJ B OOIee pa3BUTHE
MIPOU3BOJICTBA MACIMYHBIX KyAbTYp [9, c. 365].

Cemena parca coaepxat 43—48 % xupa u 21-26 % Oenka,
OH MpeJCTaBIseT OOJbIION HHTEPEC KaK MHOTO(YHKIIMOHAIIb-
Has Kynerypa [10, c. 3].

Macrno parca OIHPOKO HCIIONB3YeTCs] B TEXHHUECKUX IIe-
JIX, HO TOCJEJHEee BpeMs €ro akTUBHO HCIIONB3YIOT U B ITH-
LIeBbIX. B oTnnYne OT Ipyrux MAaciWYHBIX KYJIBTYp OCIKH
parca UMEIOT cOaTaHCUPOBAHHBI aMHHOKHCIIOTHBIA COCTaB
[15, c. 294].

Poccus nmeeT Bce BO3SMOXKHOCTH I BO3/CNIBIBAHUS JaH-
HOW KyNbTYpbl Ha CBOCH TEPPUTOPHM B IIOJHBIX O0BEMax,
a JIOTIOJIHUTENbHBIM MPUPOCT MOCEBHBIX IUIOWIAJEH parca U
CypEeTHIIBI MOXKET COCTaBIATh 10 4,20 miH ra [7, c. 81].

2

B ¢denepanbHoii nieneBoii mporpamme cTaOMIIN3annH U pas-
BUTUS arpoNpOMBIIIIEHHOT0 KomIuliekca Poccuiickoit dene-
pauuy npodieMa COXpaHEHHs ITOYB M OKPY>Karolel MpHpoI-
HOM cpebl sIBIsieTcsl epBooUepeaHoi. bompyio onacHOCTh
JUISL arPO3KOCHCTEM IPEACTABISIET YMEHBIICHUE COePIKaHHs
B II0YBE I'yMyCa U OCHOBHBIX ITUTATENbHBIX BellecTs [§, c. 33].

B coBpeMeHHOM 3emIIeIeNiH Poilh JIFOOBIX BUIOB yI00pe-
HUI He3aMEHNMa B Ka4€CTBE IIaBHOTO (haKTopa BOCHPOU3BOI-
CTBa NOYBEHHOTO Tuiopopoaus [4, c. 18].

Brnaromapsi 0cOGEHHOCTSIM CBOEr0 XMMHUYECKOTO COCTaBa
NTHYUH TTOMET MOXKET BBICTYIIATh B POJIM IIEHHOTO OpraHuye-
ckoro ynoopenus [10, c. 7]. OH xapakrepu3yeTcsi BHICOKHM
coiep)KaHWEM OCHOBHBIX DJIEMEHTOB NUTaHUs (a3zora, ¢oc-
¢opa, Kanus, Kaablys, Maraus) 1 MHKPO3JIEMEHTOB, ITPUYEM
IIUTaTeIbHbIC BEIIECTBA HAXOIATCSA B JIETKOAOCTYITHBIX JUIS
MUTaHUS PACTEeHUI coeuHeHMsIX [9, . 3].
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TexHonorust BHECEHHS OTXOJI0B J0JDKHA OBITh OTpaboTaHa,
YTOOBl MCKJIIOYUTh HETaTUBHOE JIEHCTBHE Ha OKPYKAIOIIYIO
cpeny. B aToM acmnexre akTyalbHO HCHOJb30BaHHE COBMECT-
HOTO TIPUMEHEHUS] OPraHWYeCKUX YJOOPHUTENBFHBIX Marepua-
JIOB C LIEOJIUTOM.

Panee mpoBeieHHBIE HCCIIEAOBaHUS MCIOIb30BAHUS II€0-
nnta TepOyHCKOTO MECTOpOX/ICHHUSI B IOCEBaxX SPOBOTO parl-
ca Ha YepHO3eMe BBIIIEIOYEHHOM B JI03€ 3 T/Ta COBMECTHO C
MHUHEPaJIbHBIMU yI00PEHUSIMH [TOKA3aJIH IOJIOKUTEIBHBIC pe-
3yasTatsl [12, c. 14].

BHenpeHue B cenbCKOXO3SHCTBEHHOE MPOM3BOACTBO HO-
BBIX OPraHOMHHEPAJBHBIX YAOOPEHU Ha OCHOBE OTXOJOB
CEeNbCKOXO035CTBEHHOTO ITPOU3BOJICTBA C BBICOKUM COZEpKa-
HUEM OMOOPraHMYECKHX KOMIIOHEHTOB M BBICOKOI((EKTHB-
HBIX HaHOMOPHUCTHIX MPUPOIAHBIX MHHEPAJIOB, O0JIAJAIOIINX
BBICOKOW COpPOLIMOHHOM M JETOKCHKAI[HOHHOW aKTUBHOCTBIO
[16, c. 1], aBnsteTca OMHUM M3 NMPHOPUTETHHIX HaNpaBIICHUH
pa3paboTKH IKOJIOTHYECKH 0e30TacHBIX U pecypcocheperaro-
XX TEXHOJOTHM.

MeTtonoaorusi u MeToabl uccjenoBanus (Methods)

OnBITEl 110 MPUMEHEHHUIO MPUPOTHOTO IIEOJNUTa M Opra-
HUYECKUX OTXO/0B NTHIe(aOdpHK Ha rmoceBax spOBOTO par-
ca 6buTH 3anoxensl B 2019 rogy B yCIIOBHSIX OMBITHOTO MOJS
EI'Y um. U. A. bByauna. O0bekToM nccienoBanust ObLT sSpo-
Boii parc copra Pug. [IpeaniectBeHHUKOM SIPOBOTO parica siB-
JIA1ach O3MMas MIIeHUIa.

[TouBa OMBITHOTO y4acTKa — YEPHO3EM BBINIEIOUYCHHBIN
€O clenyromeil arpoXuMHIecKoi XapakTepUCTUKON MaXOTHO-
ro cinost: pH — 5,5, conepkanue rymyca — 5,76 %, obiee co-
nepxanne azora — 0,288 %, pochopa — 197,2 mr/kr, kamus —
124,7 mMr/xr, KaJabius — 25,7 Mr, Maraus — 2,4 MT.

OnBIT 3aKIabIBAIICS B 3-KpaTHOM MOBTOPHOCTHU TIO CJIETY-
Iol1el cxeme:

1. Kontpons.

. Heonut 3 T/ra.

. Kypunsrit momer 2,5 t/ra.

. Kypunsriii momer 5 1/ra.

. Kypunsriit momer 10 1/ra.

. Kypunsrii momer 2,5 t/ra + neonut 3 1/ra.
. Kypunsriii momer 5 1/ra + neonur 3 1/ra.

. Kypunsriii momer 10 1/ra + neonur 3 1/ra.

Pa3mep moceBHOM NeNsHKH COCTaBMI 3X5 M, a pa3mep
y4eTHO! — 1X2 M.

Ha onbITHBIX y4acTKax IpUMEHsIAaCh arpOTEXHOJIOTHS MO
BO3JIENIBIBAHHUIO SIPOBOTO parica copra Pug, oOmenpunsTas B
Jluneuxoii obnacTy.

CeB parica MpOBOJIMIIN B KOHIIE TIOCJIE/THEH IeKa Ibl arperst
Ha n1yOuHy 2-3 cM ¢ MexaypsabeM 12,5 cM 1 HOpMOii BbI-
ceBa 6 kr/ra. B uenom moroxusie ycnosust 2019 r. ckiaabiBa-
JIMCh TTOJIOKUTEIIBHO ISl Pa3BUTHsI pacTeHui parca. [Tepsas
JieKaa Masi XapaKTepU30Ballach IMOBBIIICHHBIM TEMIIEpaTyp-
HbIM pexxumoM (+14,9 °C), cpeHee KOTHUECTBO OCATKOB CO-
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Tabmuia 1

BrnusaHue pa3mMYHBIX 103 IPUPOTHOTO LIEONTNTA ¥ OPTAaHNYECKUX YR0OpeHNIT Ha coiep>KaHMe
B paCTeHMAX palica MIMIMEeHTOB U X COOTHOLIeHNI B (pa3y poserkn (2019 r.)

The effect of different doses of natural zeolite and organic fertilizers on the content of pigments in rapeseed plants
and their ratios in the rosette phase (2019)

Bapuant Conep:xkanue NUTMEHTOB, MI/T
XJiopopuii a Xaopodusi b Kaporunouabt CyMMa NMTMeHTOB
1 0,443 + 0,0020 0,127 +0,0059 0,124 + 0,0017 0,694 + 0,0036
2 0,506 + 0,0037 0,245 +0,0076 0,170 +0,0082 0,838 + 10,0032
3 0,602 + 0,0530 0,294 + 0,0029 0,168 +0,0019 1,065 + 0,0267
4 0,875 +0,0048 0,312 +0,0087 0,294 + 0,0014 1,480 + 0,0029
5 1,204 + 0,0023 0,358 +0,0145 0,415+ 0,0054 1,978 +0,0097
6 0,675 +0,0086 0,220 + 0,0092 0,251 +0,0031 1,146 + 0,0089
7 0,738 £ 0,0030 0,223 + 00,0043 0,200 + 0,0039 1,162 +0,0052
8 0,886 + 0,0040 0,245 +0,0032 0,230 = 0,0024 1,362 + 0,0082
HCP, 0,016 0,017 0,011 0,156
HCP, % 2,2 6,8 4,5 13,0
Table 1

Option The content of pigments, mg/g
Chlorophyll a Chlorophyll b Carotenoid Amount of pigments

1 0.443 £ 0.0020 0.127 £ 0.0059 0.124 £ 0.0017 0.694 + 0.0036
2 0.506 + 0.0037 0.245 + 0.0076 0.170 = 0.0082 0.838 £ 0.0032
3 0.602 £ 0.0530 0.294 +0.0029 0.168 +£0.0019 1.065 +0.0267
4 0.875 £ 0.0048 0.312 +0.0087 0.294 + 0.0014 1.480 £ 0.0029
5 1.204 £ 0.0023 0.358 +£0.0145 0.415+0.0054 1.978 £ 0.0097
6 0.675 + 0.0086 0.220 £ 0.0092 0.251+0.0031 1.146 £ 0.0089
7 0.738 £ 0.0030 0.223 £ 0.0043 0.200 = 0.0039 1.162 £ 0.0052
8 0.886 + 0.0040 0.245 £ 0.0032 0.230 + 0.0024 1.362 £0.0082

HCP; 0.016 0.017 0.011 0.156

HCP, % 2.2 6.8 4.5 13.0
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Tabnuna 2

BnusaHue pasanMyHbIX 03 IPHPOFHOTO II€ONNTA ¥ OPTaHNYeCKUX YROOpeHMII Ha coflep>KaHue
B PACTEHMIX parca MUTMEHTOB U X COOTHOLIeHNiT B a3y nBerenus (2019 r.)

CozepixaHue MUTMEHTOB , MT/T

Bapuarr Xaopopuia a Xaopoduia b Kaporunouasi CyMMa NUTMEHTOB
1 1,057 = 0,0009 0,333 +0,0076 0,316 +0,0043 1,706 = 0,0019
2 1,153 +0,0059 0,353 £ 0,0022 0,326 + 0,0025 1,833 +0,0095
3 1,429 +0,0006 0,469 + 0,0022 0,340 + 0,0038 2,238 +0,0044
4 1,509 + 0,0031 0,452 +0,0016 0,375 £ 0,0004 2,336 + 0,0045
5 1,608 = 0,0016 0,466 + 0,0019 0,375 +0,0007 2,449 +0,0017
6 1,137 + 0,0063 0,366 £ 0,0061 0,328 £ 0,0070 1,831 +0,0123
7 1,275 +0,0022 0,420 + 0,0069 0,385 +0,0018 2,081 +0,0080
8 1,438 £ 0,0045 0,479 +0,0190 0,388 £ 0,0028 2,304 +0,0141
HCP 0,037 0,013 0,014 0,113
HCP, % 2,8 3,2 4,0 5,4
Table 2

The effect of different doses of natural zeolite and organic fertilizers on the content of pigments in rapeseed plants

and their ratios in the flowering phase (2019)

Option The content of pigments, mg/g
Chlorophyll a Chlorophyll b Carotenoid Amount of pigments

1 1.057 £ 0.0009 0.333 £ 0.0076 0.316 +0.0043 1.706 £ 0.0019

2 1.153 £0.0059 0.353 £0.0022 0.326 £ 0.0025 1.833 £0.0095

3 1.429 £0.0006 0.469 £ 0.0022 0.340 £ 0.0038 2.238 £0.0044

4 1.509 +£0.0031 0.452 +0.0016 0.375 £ 0.0004 2.336 £0.0045

5 1.608 £ 0.0016 0.466 £ 0.0019 0.375+0.0007 2,449 £0.0017

6 1.137+£0.0063 0.366 + 0.0061 0.328 £ 0.0070 1.831+£0.0123

7 1.275£0.0022 0.420 £ 0.0069 0.385+0.0018 2.081 £0.0080

8 1.438 £ 0.0045 0.479 £ 0.0190 0.388 £ 0.0028 2.304 £ 0.0141
HCP,, 0.037 0.013 0.014 0.113
HCP, % 2.8 3.2 4.0 54

Tabnmuna 3 Table 3

ypO)KaﬁHOCTb APpOBOro parca B 3aBUCUIMOCTI
OT BHECEHN A PA3INYHBIX 103 IPVPOJHOIO IIEOINTA

¥ OpraHM4ecKux yxoopennii (2019 r.)

Yield of spring rape depending on the application of
different doses of natural zeolite and organic fertilizers

(2019)

B:III):IIT;T yPOW]?/IgOCT", HpﬂﬁazljiriaK(f/()_l;Tp‘mm’ Exg;;’iloe: €€ | Yield, c/ha | Increase to control, c/ha (+/-)
1 14.9 - 1 14.9 -
2 17,9 +3,0 2 17.9 +3.0
3 25,4 +10,5 3 254 +10.5
4 28,2 +13,3 4 28.2 +13.3
5 31,2 +16,3 5 31.2 +16.3
6 27,1 +12,2 6 27.1 +12.2
7 31,5 +16,6 7 31.5 +16.6
8 31,7 +16,8 8 31.7 +16.8

HCP,| 1,92 HCP,, 1.92
HCP, % 7,4 HCP, % 7.4

craBwio 10,6 mm (66 % ot HOpMmsI). [Ipomenue oOMILHEIE
B Hayaje HIONs JOXIW TOTIOJHWIN 3arachl BIAard B IIOYBE.
Y60pKy yposkasi IpOBOIIIIN Pa3edbHBIM CIIOCOOOM BPYUHYIO
C MOCJEAYIOIUM OOMOJIOTOM CEMSIH KOTOpasi, KOTopasi IpH-
IIJIach Ha TPETHIO AeKaay aBrycTa. [lorognsie yciaoBust Obum
OnaronpusTHBI JJIS1 IPOBEICHHS CEIBCKOXO3SHCTBEHHBIX pa-
60T1. Ocaxy He OTMEHaNCh, CPEIHSS IeKalHas TeMIIeparypa
IIpEeBBIIIANa CPEeAHNE MHOTOJEeTHUE 3HaueHus Ha 1,6 °C.

4

3anusimMu b. A. Jlocriexosa [3].

B Hammx uccrenoBaHUsAX UCIOIB30BAIUCH LIEOIUTHI Tep-
OyHCKOTO MECTOPOXK/ICHHS, Pa3MoJl KOTOPBIX OCYIIECTBISIIN
Ha MenbHuLE Mapku UIITI-2 ¢ nuamerpom siueek cuta 1,0 M.
Kypunslii momer ucronb3oBanu ¢ nTuiieGadpuku «CBeTIbIA
myTe» Enenxoro paiiona. OpraHuueckre 1 MUHEpPaJIbHBIE YI0-
OpeHnst BHOCHIIM Pa3eibHO BECHOM Nepe/] KyJIbTHBAIMEH.

OnBIT IPOBOAUIN B COOTBETCTBUH C METOAUUECKUMH yKa-
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KonnuecTBo XJ10popuuIoB @ U b ¥ CyMMy KapOTHHOHIOB
OTpENeNsIN  CIeKTPO(YOTOMETPUICCKIM METooM. Pacuer
KOHIICHTPAIIH TUTMEHTOB MPOBOIUIIN 110 popmyiam [2].

Pe3yabratsl (Results)

KonmuecTBO (OTOCHHTETUUCCKUX MUTMEHTOB, JMHAMHKA
HAKOIUICHUS UX B PACTCHHM PACCMATPUBAIOTCS KaK BaXKHBIN
MOKa3areNib MPOAYKTUBHOCTH CEJIbCKOXO3SIHCTBEHHBIX KYIIb-
Typ [6, . 101], a poTOCUHTE3 SIBISCTCS BaXXHEUTIIMM TIPOIICC-
COM, KOTOpBII ee obecreunBaer [5, ¢. 25].

H3BecTHO, 4TO (DOTOCHHTCTHYCCKUE MapaMeTphl 3HAUU-
TEJNBHO YIYYIIAOTCS 38 CYUCT MPUMCHEHUS PA3JIUYHBIX BUJIOB
nuTaHus pacteHuit [14, c. 59].

Tak? B pe3ynbTare HAIIMX OMBITOB YCTAHOBIICHO, YTO BHE-
CEHHUE OPraHMYCCKUX YMOOpEeHUil crocoOCTBOBAJIO HAKOIUIC-
HUIO XJIOPO(UIUIA @ B JIUCTHAX MO CPABHCHUIO C KOHTPOJIEM
(Tabmuma 1).

B a3y po3eTkn MakCHMMaIbHBIM JTAaHHBIH MOKA3aTeb ObLT
Ha BapHaHTE C BHECCHUEM KypuHOTo nmomera 10 T/ra B 4ncTOM
BHJIC, KOTOPBIH coctaBui 1,204 mr/kr. JloGaBineHue eonuTa
K TaKko# J103¢ moMeTa B KOJMYECTBE 3 T/ra CIOCOOCTBOBAIO
HE3HAYUTEITHLHOMY CHIDKEHHIO XJopodwia a 1o 0,886 Mr/kr.
Pa3HuIia Mo JaHHOMY MOKA3aTeI0 MEX/1y BCEMU BapHAHTAMU
npesbimana HCP .

CrnenoBareNbHO, JOMOTHUATEIBHBIN a30T U3 OPraHHUCCKUX
ynoOpeHuii obecrieunBaeT HaKOIJIeHHe XJIopoduiia a B pac-
TCHUSIX.

Ponb kapOTHHOMIOB 3aKJTKOYACTCSA B TOM, YTO OHHU SIBJIS-
FOTCS JIOTIOJHUTEIBHBIMU MTUTMEHTAMU, UCTIONIB3YIOIIUMH TY
4acTh CIIEKTPa, KOTOPYIO HE ToriomaeT xiuopodwmwui [1, ¢. 7].

B menom Ha BceX BapHaHTaX MPOHMCXOIUIIO YBEIUUCHHUE
COJICPKAHUS KAPOTUHOUJIOB 110 CPABHECHUIO C KOHTpOsieM. Tak
B (ha3y PO3CTKHU pa3HUIIA MEKIY CPSIHUM 3HAUCHUEM KapOTH-
HOMJIOB 10 BapuaHTaM coctaBmia 0,164 MI/r Mo OTHOIICHUIO
K KOHTpPOJTIO, a B (ha3y nserenus — 0,088 mr/r.

®da3bl pa3sBUTHS PACTCHHUI TAKXKE MOTYT BIHITH Ha KOJIH-
YECTBO MUTMEHTOB U X COOTHOIIICHUE.

Hamu ycraHoBneHo, 4To B (pa3y IBETCHUS KOJIHUYECTBO
MMUTMEHTOB B PACTCHUSAX 3HAYUTEIHHO BO3PACTANO IO CpPaB-
HeHHo ¢ (a3oi po3etku (Tabmuma 2). [Ipu 3TOM TeHACHIUS
HAKOIUICHUS O0Iell CyMMBI MUTMEHTOB M XJopodwiuia a ¢
YBEIUYCHUECM JI03bI OPTaHUUECKOTO YIOOPECHHUS COXPAHUIIACK.
DT0 OOBSCHACTCS TEM, YTO B OPTaHMYCCKUX YMOOPECHHUSAX CO-
JIepKATCS TyMaThl, KOTOPBIC B CBOIO OUEPE/b MOBHIIIAIOT aK-
TUBHOCTH BCEX KIICTOK, a 3TO MPHUBOAUT K WHTCHCU(DUKAIMU

oOMeHa BeliecTs, POTOCUHTE3a U JIBIXaHUS PACTCHUI, UTO 5B-
nsieTCst (PaKTOPOM HAKOIUICHUS (POTOCHHTETUUCCKUX MTUTMCH-
TOB B PaCTCHUH.

AHanu3 ypokalfHOCTH SIpOBOTO parica MO3BOJIII yCTaHO-
BUTb, YTO HA BapHaHTaX, IJie BHOCWIW YUCTHIN momeT (3, 4,
5), IPOAYKTHBHOCTh ObLIa HIDKE, HECMOTPS Ha BhICOKHE (o-
TOCHHTETHYCCKHUE TTOKA3aTEIIH, TI0 CPABHCHHUIO C BapPHAHTAMH,
IJe JIOTIOJIHUTEIBHO erie BHoCWIM neonut (6, 7, 8) (tabmu-
1a 3). [o cpaBHEHHIO C KOHTPOJIEM BapUAHTHI C MTPUMCHCHHU-
€M OpraHuKH O0ecTrieunBaiy NpudaBKy B ypokae Ha 13,4 1y/ra,
a C BHGCCHUEM OPTaHUKH U 1eoauTa — Ha 15,2 1/ra.

DTO CBA3aHO C TEM, YTO HA JAHHBIX BApUAHTAX PACTCHHUS
SIPOBOTO parca CHJIBHO Pa3BUBAJIM BETCTaTHBHBIC OPTaHbI H3-
32 MHTCHCHUBHOTO HAKOIUICHUS IMUTMCHTOB Ha BCEX CTaMSIX
passutHs. Ha BapuanTax ¢ BHECECHHEM ICOUTA TPOUCXOIIH-
JI0O YMEPEHHOE HAKOIUICHHE (DOTOCHHTETHYCCKUX MMHTMEHTOB,
MO3TOMY PACTCHUS WHTCHCHBHEE Pa3BUBAIA TCHEPATHUBHBIC
OpTaHBbI.

MOKHO TPEAMONIOKHUTE, YTO IEOIUT CIIOCOOCTBOBAI IIO-
CTCTICHHOW OTJa4€ a30Ta PACTCHUSIM Ha BCEX 3Tarax pa3sBUTHS,
9TO CKa3bIBaJOCh HA TOCTCIICHHOM YBEIUYCHUH (POTOCHUHTE-
TUYECKUX MUTMEHTOB. Hanbombinyro mpubaBKy B ypoxKaiHO-
CTH IO CPaBHEHUIO C KOHTPOJIEM 00ECIICUNBAINA BapUAHTHI 7
u 8, oHa cocraBmia 16,6 u 16,8 m/ra coorsercteenno. Ho ¢
9KOHOMHUYECKOW TOUKH 3PEHUS HAaUOO0JICEC BBHITOHBIM SBIISICTCS
BapuaHT 7, T. K. Pa3HHUIIA 110 YPOXKaHOCTHU C BapUAaHTOM & CO-
craBwia Bcero 0,2 1/ra, Ipu 3TOM OPraHUYECKUX yH0OpeHHH
pacxomyercsi B 2 paza MEHbIIIE.

O6cy:xnenue u BbiBoabI (Discussion and Conclusion)

Lleonut Onaromapsi MOPUCTOH CTPYKTYpe CIIOCOOCTBYET
yAEpKaHUIO MOJIEKYJT a30Ta C TOCIIEAYIOIIEeH MOCTENEHHON NX
oTJa4eii, 00ecrieurnBas yMEPCHHOE HAKOIIIICHHE ()OTOCHHTECTH-
YECKUX MUTMEHTOB, YTO B II€JIOM OJarompUsATHO CKa3bIBACTCS
Ha MPOJYKTUBHOCTH PaCTeHUM spoBoro panca. [IpoBeneHHbIe
HCCIIC/IOBAHUS TO3BOJISIOT PEKOMCHIOBATh HCIIOJIB30BAHUE
OpPraHUYECKHUX OTXOAOB MTUIE(AOPHK COBMECTHO C MPUPOJI-
HBIM TICONUTOM TepOYHCKOTO MECTOPOXICHUS B YCIOBHSX
necoctenu [{UP Ha yepHO3eMe, BBIIMIETOYEHHOM MO IPOBOH
paric.
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Influence of organic fertilizers and natural zeolite
on pigment content and yield of rapeseed plants of the Rif
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Abstract. A comprehensive study of raw materials in the Lipetsk region as organic waste in conjunction with zeolite-containing
rocks in crop production is necessary to obtain new fundamental knowledge. The purpose of the study was to study the influ-
ence of different norms of fertilizers on photosynthetic capacity and pigment of plant leaves and the yield of spring rapeseed
under conditions of forest-steppe of Central Black Earth Region. Method of research. In the course of research, records and
observations were made using the method of laying and conducting field experiments, which is generally accepted in agronom-
ic science [3]. The number of chlorophylls a and b and the amount of caratinoids were determined using a spectrophotometric
method. Results. Research conducted in the field experience on the basis of the Yelets State University named after I. A. Bunin
allowed us to establish the influence of natural zeolite and organic fertilizers on changes in the pigment composition of leaves
and productivity of spring rape plants in the rosette and flowering phases. Plants in the flowering phase had the highest pho-
tosynthetic potential. It was found that the application of organic fertilizers significantly contributed to the accumulation of
chlorophyll a in plants and pigments in General at all the studied phases of development, and their joint use with zeolite led to
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an increase in crop yield. The maximum increase in yield was obtained in the variant with the introduction of chicken manure
10 t/ha and zeolite 3 t/ha, which was 16.8 c/ha compared to the control. The carried out researches allow to recommend the use
of organic waste of poultry farms together with natural zeolite Terbunskiy field in the conditions of forest-steppe of Central
Black Earth Region on leached Chernozem under spring rape. Scientific novelty. In the conditions of forest-steppe Central
Black Earth Region first determined the optimal application rate of chicken manure and natural zeolite, which contribute to
the increase in photosynthetic capacity and pigmentation of plant leaves that allows to obtain high yield and good seed quality.
Keywords: spring rape, organic fertilizers, zeolites, pigments.
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