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B 1mTenbHOM cTallMOHAPHOM I1OJIEBOM OITBITE Ha IEPHOBO-TIOA30JIMCTOM ITOYBE ycTaHOBIeHA 3D (DEKTUB-
HOCTb IPUMEHEHUSI OPTAaHMYECKUX M MUHEPATbHBIX YIOOPEHUIT U UX BIMSIHUE Ha CBOMCTBA IMOYBBI, YPO-
XKaifHOCTh ¥ Ka4eCTBO MHOTOJIETHUX TPAaB B KOPMOBOM 6-ITIOJTLHOM ceBooGopoTe. OmpeaesieHO, YTO COB-
MeCTHOe TIpUMeHeHUue ynoopeHuii Hanbosee 3(HHEKTUBHO BIMSIIO HAa MOBBIIIEHUE TIJIOMOPOAMS TIOYBHI U
MPOAYKTUBHOCTH KJIeBepo-TuModeedHoit cMecu. [ToBbIIIaoch coaepkaHue rymyca B mouse Ha 0.4—0.6%,
nonBukHoro gocdopa Ha 70—150 Mr/Kr, IIOHMXaAIUCh OOMEHHAasT M TUAPOJUTUYECKAST KUCIOTHOCTU.
KoMmruiekcHoe nmpuMeHeHne ynoopeHuit, 0cOOEHHO B BLICOKMX J103aX, Haubosiee 3HAaUMTEIbHO YBEIUUNBa-

JI0 ypO)KaﬁHOCTb 1 Ka4Y€CTBO MHOTI'OJICTHUX TpaB.
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BBEAJEHUWE

YBenuueHue MpoayKTUBHOCTU arpolieHO30B Jiep-
HOBO-TIOA30JUCTBIX TouB CeBepa HEBO3MOXHO 0e3
COBEPIIEHCTBOBaHUSI TEXHOJIOTHIA COXpaHEHUsI U pac-
IIMPEHHOTO BOCIPOU3BOACTBA TUIOAOPOAUS TOYB, a
TaKXe BO3AEbIBAaHUS CEIbCKOXO3CTBEHHBIX KYJb-
TYp, aalTUPOBAHHBIM K PETMOHAIbHBIM TTOUYBEHHO-
KJIIMMaTU4YeCKUM YCIOBUSIM [1—4].

1t IIMpOKOro BOCIIPOU3BOACTBA MPOAYKTUBHO-
cTu arpolieHo30B Pecnyoimku Komu TpedyroTcst co-
BEpIICHCTBOBAHUE TEXHOJOTUII COXpaHEHUSI U BOC-
MPOM3BOACTBA ILJIOAOPOAMS TIOUB, BO3NEJIbIBAHUE
palioOHUPOBAHHBIX COPTOB KYJIBTYD, MEPEXO OT 30-
HaJIbHOW CUCTeMBbI 3eMJyeAersl K afanTUBHO-JIaH/I -
madTHOMY 3eMJIeAeNI0 U OMOJOTU3UPOBAHHOMY
KopMmomnpousBoactsy [4—10].

B cB131 ¢ HETOCTATOYHBIMU pecypcaMy OpraHnIe-
CKUX yIOOpEeHWI 1 BBICOKOI CTOMMOCTBIO MUHEPATh-
HBIX JUTS TTOBBIIIEHUS TUIOIOPOIMS TIOYB BO3pPACTaeT
3HAYEHNE CEBOOOOPOTOB C BEICOKO HACHIIIEHHOCTHIO
OMHOJIETHUMHU W MHOTOJISTHUMHM TpaBaMHU, TTO3BOJISI-
IOUMU 0€3 3HAYMUTENbHBIX 3aTpaT 3a CYET TpaHC-
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¢dopMali KOPHEMOXHUBHBIX OCTAaTKOB MOBHIIIATH
MMPOAYKTUBHOCTh arpolieHO30B IIPU BBICOKOM Kaue-
CTBE CETbCKOXO03IMCTBeHHOM nmponykuuu [11—15].

Han6Goee moHO U3y4nuTh BO3MOXHOCTHU MpUMe-
HEHUS TaKUX CEBOOOOPOTOB M OLIEHUTH BIIMSTHUE
BHOCHUMBIX 103 YIOOPEHMWI Ha UX IPOAYKTUBHOCTh 1
KauyecTBO IIPONYKILIUHU, pallMOHAJIbHOE MCITOJIb30Ba-
HYE MaTepUaJIbHbIX PECYPCOB U BO3MEILIEHHUE B IIOUBY
SJIEMEHTOB ITIMTAHUSI W OPraHUYECKOIO BeEIeCTBA
MO3BOJISIOT IINTEIbHBIC MOJEBbIE OIMBITHI, OOUH U3
KOTOPBIX, 3aJI0XeHHHBIN B 1978 1. Ha 3emisax MHCTH-
tyra arpoouorexHonoruit @MU Komu HII YpO
PAH, mTocity>kui1 oCHOBOI IIJISI TIPOBENCHNS TAHHOTO
ucciaegoBaHus. M3ydeHne MpUMEHEHUS OpraHude-
CKUX Y MUHEPAJIBHBIX YIOOPEHUI, a TaKKe UX KOM-
IUIEKCHOE MCIIOIb30BaHME B KOPMOBOM CEBOOOOPOTE
npoBoadT 6oiee 40 et [11, 12]. Takoii mogxom SBsI-
eTCS BaXKHBIM pe3epBOM 00eCIIeue HHsI BOCIIPOU3BO/I-
CTBAa TUIOJOPOINS Y TIPOAYKTUBHOCTU AEPHOBO-TIO/I-
30JIMCTBIX TTOYB B aJanTUBHO-JIAHAIIA(MTHON CUCTe-
Me 3emuenennsa Pecnyomuku Komm, coxpaHeHus u
MOOAEPKAHUST X TYMYCOBOTO COCTOSIHUSI.
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B cBsI3M ¢ BBIIIEU3IIOXKEHHBIM 1Lelb PaboOThl —
U3ydeHUEe BIUSHUS KOMILUIEKCHOTO TPUMEHEHUS
yIOOpEeHUiT Ha CBOMCTBA MAXOTHBIX ITOYB, MPOIYK-
TUBHOCTb Y KAYECTBO KYJILTYP B 6-TIOJJBHOM KOPMO-
BOM ceBoobopoTe B yclioBusix EBponeiickoro Cese-
po-BocToka u BhIsIBJIeHHE 3aKOHOMEPHOCTEM TpaHC-
dopMau TOYB CETBbCKOXO3SIMCTBEHHBIX YTOMUIA.
B 3apaum ucciremoBaHUit BXOIWIIO:

— OIIEHKAa MPOAYKTUBHOCTM MHOTOJIETHUX TpaB
(cpenHue maHHbIe 1-TO U 2-TO rojga TOJb30BaHUS,
I.IL) 3-r0 1 4-T0 ITOJISI KOPMOBOTO CEBOOOOPOTA, IPU-
MEHEHUsI OpTaHUYECKMX W MUHEpPaTbHBIX yao0pe-
HUI1, a TaKKe pe3yJIbTaTOB aHAJIM3a pacTeHUEeBOIYE-
CKOM MpoayKuMn (MHOTOJIETHUX TPaB), €€ COOTBET-
CTBUSI HOpMaTUBaM (Collep>KaHUe CyXOTo BelllecTBa,
CBIPOTO TIpOTerHA, pocdopa, KaJIus U KaJabliysl);

— OILIEHKa M3MEHEeHMSI arpOXUMMNYECKMX MoKa3a-
TeJIE JePHOBO-MOA30JMCTOM MOYBBI MPU BO3AEbI-
BaHUM MHOTOJIETHUX TpaB B 6-TOJIbHOM KOPMOBOM
CeBOO0OOPOTE;

— DHepreTUdIecKast 1 9KoHoMuIeckast 3PHeKTUB-
HOCTb JUTUTETBLHOTO TIpUMEHEHUs yIoOpeHWi Ha
JIepHOBO-TI0A30JIMCcTOl mouBe Pecrryonmku Komu.

METOJINKA UCCIIEJOBAHUA

KoMmmiekcHble HcciienoBaHWSI MaXOTHBIX I1OYB,
nX (HU3UKO-XUMUYECKHUX OCOOEHHOCTEN, MPOMYyK-
TUBHOCTU MHOTOJIETHUX TPaB BBIMIOIHSIIA HA 3€MJTSIX
HMucturyra arpodbuorexHonoruit @UIL Komu HII
VYpO PAH, raoe, HauuHasg ¢ 1978 r., mpoBOAsAT IJIU-
TEJIbHBI MOJEBOU OMBIT C YIOOPEHUSIMU B KOPMO-
BOM CeBOOOOpOTe comtacHO Metoauke BUYA wmwm.
H.H. IpsguumHukoBa mist T'eorpaduyeckoil cetu

1. Kourpons
2. N13P11K36 (1/3 NPK)
3. N20P65K54 (1/2 NPK)

4. N40P32K108 (1 NPK) 7. ®on 1 + INPK

IToneBbie 1 MaboOpaTOpHBIE UCCICTOBAHUS BKITIO-
yann (peHoJoTuYeCcKe HaOMoneHns B (pa3ax pa3Bu-
THSI pACTEHUI, YUeT ypoxKasi MHOTOJIETHUX TpaB B (ha-
3€ IMOJIHOTO 1IBETEHUSI KJIeBepa JIyTOBOro, oIpeaesie-
HUE CyXOIO BEIeCTBa, COACPXKAHMS a30Ta, CHIPOTO
npoTtenHa, ¢ocdopa, Kaausd U KaJablMsI B ypoxKae
TpaB. OrmpenejeHWe BBHINOIHSUIM MO METOOUKaM,
MIPUHSATHIM B arpOXMMMUYECKOM CITy>KOe 1 ITOYBOBEIE-
HHUU, pacyeT SHEePTeTUIEeCKOI 1 IKOHOMUYIECKOM 3 -
(GEKTUBHOCTH YIOOPEHUI IO — peKOMEeHAAusIM [5,
7, 16]. OTOOpP IOYBEHHBIX 00Pa3LIOB U3 MAXOTHOIO
TOPM30HTA Ha OMBITHBIX IEJISTHKAX IIPOBOIMIN IIOCTIE
yOOpKM MHOTOJIETHUX TPaB.
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5. THK 40 t/ra (¢poH 1)
6. don 1 + 1/3NPK
7. ®on 1 + 1/2NPK

OITBITOB ¢ ynoopeHnsIMH. [1ouBa OMBITHOTO yJacTKa —
CHJTBHOTION30JIMCTAsI JIETKOCYTJIMHUCTAsT Ha TTIOKPOB-
HBIX cyrmuHKax. Ha Havano skcnepumenTa (1978 1.)
colepXaHue TyMyca BapbHMpOBaJIo B Tipeneiax 2.0—
2.6%, pHyc, 4.8—5.6, cyMMa MOTJIOIIIEHHBIX OCHOBA-
Huit — 9.2—11.6 MMonb/100 T TTOYBHI, comep:KaHMe
MOIBWXHBIX popM dochopa — 180—246, xanuss —
146—190 MT/KT TTOYBHI.

B 1978—2019 rr. npoBoawiavu M3y4yeHUe BIUSHUS
pa3IMYHLIX 103 MUHEPAJIBbHBIX yIOOpEeHUii (pacueT-
HO, 1/3 1 1/2 oT pacyeTHOI1) 1 AeiicTBUS 2-X 103 Op-
FaHWYECKUX yIoOopeHuit (Topdo-HaBO3HBII KOMIIOCT
(THK) 40 1 80 T/ra) Ha riiogopoare 1epHOBO-TTOA30-
JIMCTOM TTOYBBI, POCT U Pa3BUTHE MHOTOJIETHUX TpaB
B 6-TIOJTbBHOM KOPMOBOM CE€BOOOOpOTE CO CIIeAyIo-
IIIUM YyepeToBaHUEM KYJIbTYp: KapTodeab—OmaHOEeT-
HUe TpaBbl + MHOTOJETHHE TpaBbl—MHOTOJIETHUE
TpaBbl 1-ro r.M.—MHOTOJIETHHUE TPaBbl 2-TO I.M.—OJ-
HOJIETHUE TpaBbI—KapTodeab. OpraHudeckue yao0-
penust (THK) BHocuiau oceHblo B nepuon ¢ 1977—
2018 rr. oTnenbHO U Ha ¢oHEe MPUMEHEHUS] MUHe-
panbHbIX ynoopenuii. Takke B 2018 T. 11T CHYDKEHUST
OOMEHHO# M TUAPOJUTUYECKON KUCIOTHOCTU MPO-
BEIEHO U3BECTKOBaHWE M3BECTHSIKOBOW MYKOM IO
MOJIHOM TUAPOJUTUYECKON KuciaoTHOCTH (8.0 T/ra).
Pacuetnbie 10361 NPK non MHorojeTHue TpaBbl Ha
3arulaHMpOBaHHBIN ypoxkait (15.0 T/ra) cocTaBuIu:
N13P11K36 (1/3 moswr), N20P16K54 (1/2 mo3swi),
N40P32K108 (1mmonHast pacdyeTHast mo3a). Ilinoimagb
onbITHOM nestHky 100 M2 (12.5 X 8 M), HOBTOPHOCTD
OIbITA YeThIpEeXKpaTHasl, IUIOIIAAb Yy4YacTKa IIOM
onbiToM 4800 M2,

CxeMma OIlbITa, BApMaHTLbI:

9. THK 80 1/Ta (hoH 2)
10. ®on 2 + 1/3NPK
11. ®on 2 + 1/2NPK
12. ®on 2 + INPK

Ha cranumm xmvmmzanum “ChIKTBIBKapcKas” H
WNucturyre arpoomorexnoyioruii um. A.B. XKypas-
CKOTO B PACTEHUSIX KJIEBEpa JIYTOBOTO M TUMO(EEBKH
JIyTOBOM TNPOBOAWJIM CIEAYIOIIUEe BUIbl aHAJIU30B:
CoIepKaHWe CyXOro BellleCTBa — BBICYLIMBAHUEM B
tepMocTate 1pu temmneparype 100—105°C, conepxka-
HUe OOIlero aszora — MHAOMEHONIbHLIM METOIOM
(TOCT 13496.4-85), dpocdhopa — o 'OCTy 26657-
97 boToOMeTpHUUECKMM METOIOM, KaJlus — METOIOM
IUTAMEHHOM (POTOMETPUM MOCJE CYXOTrO O30JICHUS,
KaJIbLIUST — TPUJIOHOMETPUYECKUM METOIOM, ChIPOTO
MPOTEUHA — PACYETHBIM METOIOM, HUTPATHOTO a30Ta —
MOHOMETPUYECKUM METOIOM.
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Ta6muna 1. BmussHue opraHnyecKyx 1 MUHEpaJIbHBIX yIOOpeHUI Ha arpOXUMUYECKIE CBOMCTBA ASPHOBO-TIOA30JIMCTOMN
MOYBHI (CpeaHee 3a 2 roga), MHOTOJIETHUE TPaBbl

I'ymyc, % H_, mmoib/100 T TOYBHI
Bapuant poTanuu porauuu
cpenHee cpenHee
-9 |2-9|3-a|4-9|5-a|6-a|7-a l-a|2-9|3-a|4-a|5-a|6-a|7-4

Bbes ynobpenuii 21121(120(21]120(211|20 2.0 3113435 (36|35|34|33 3.4
(KOHTpPOJIb)

1/3 NPK 23124124123 (22(23(23 2.3 37136 |36]36]|37]|36]|31 3.5
1/2 NPK 2512412412324 (23(23 2.4 3413231 (33(34]35]|32 3.3
1 NPK 25124124122 (2322122 2.3 3413843 (38]|36]|34]3.0 3.6

THK 40 1/ra(bpou 1) | 2.5 (2.5 (2.6 |24 |25|25]|25 2.5 3713534 |34 (33|34 |34 34
don 1 +1/3 NPK 24 125(126(25(26(26|25 2.5 3713533 |34 (333233 34
don 1 +1/2 NPK 24 125]126(25(26(26|26 2.5 3413333 (3433|3232 3.3
don 1+ 1 NPK 21(23(26(25|26|25]25 24 42139 (30|34 |32|33|34 3.5
THK 80T1/ra(bon?2) | 2.4 | 2.5 | 2.7 | 2.6 | 2.7 | 2.7 |2.7 2.6 38136 |34(34(33|32|33 34
don 2 +1/3 NPK 2012427272627 |26 2.5 39134129 (3233|3233 3.3
don 2+ 1/2 NPK 2612627 (2627|2727 2.6 44|37 (32|34 |33|33]|34 3.5

doun 2 + 1 NPK 23124126126 |25|261]2.6 2.5 3613413313433 [34]33 3.4
HCPy 5 0.3 — 0.5 04 0.3 —
pHkcy, ea. P,0O5, MIr/KT 1OYBHI
Bapuant poTanuu porauuu
cpenHee cpenHee
-9 |2-9|3-a|4-9|5-a|6-a|7-4a l-a|2-a|3-a|4-a|5-a|6-a|7-4

bes ynobpenuii 5515350 (51(|50(52|54 5.2 223 | 218 | 220 | 198 | 225 | 194 | 235 216
(KOHTpPOJIb)

1/3 NPK 56152149 (52|53[54]|5.6 5.3 193 | 227 | 240 | 225 | 234 | 242 | 248 230
1/2 NPK 5615450 (51|53[52]|55 5.3 187 | 320 | 420 | 344 | 326 | 312 | 315 318
1 NPK 54152148 (50|52 (53|5.6 5.2 201 | 345 | 540 | 434 | 348 | 352 | 340 366

THK40t/ra(dponl) | 52 |52 |53 |52 |53 |52]5.1 5.3 211 | 288 | 310 | 294 | 312 | 294 | 320 | 290
®onl1+1/3NPK |[53]51]|50(49|48|48|5.2 5.0 211 | 324 | 360 | 344 | 325 | 312 | 325 | 314
®onl1+1/2NPK |[52(50]49|50[49]50/(53 50 |246 (345|490 | 372 {298 | 345 [354| 350
®ou 1 + 1 NPK 48149 |50|51(50(49 |52 5.0 184 | 467 | 380 | 446 | 351 | 358 | 360 | 364
THK 80t/ra(pon2) |53 |52 |53 |54|55]|54]55 54 | 201|289 330|312 (324|292 (322| 296
®on2+1/3NPK |51 [53|55|55]56]|57]|5.6 5.5 180 | 276 | 380 | 344 | 296 | 317 | 318 | 302
®on2+1/2NPK |52 (52|54 |54]55]|56/|55 54 2401294 390|352 (336|328 [338| 326
®ou 2 + 1 NPK 53(153(53|54(53|55/|55 54 | 227 (325|470 | 433 | 388 | 416 [425| 383

HCP, 5 06[05[05[06|05[06|06| — | 23] 37| 39| 44| 38| 40| 36| -

ATPOXUMHUA  Ne 8 2023
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Ta6mma 1. OkoHuaHUe

K5O, mMr/Kr nousbl
Bapuanrt poTrauuu
1-a 2-51 3-a 4-5 5-s 6-g 7-51 cpemHee

bes ynobpenuii 146 137 130 124 112 118 98 123
(KOHTpPOJIb)

1/3 NPK 148 152 170 152 146 137 138 135
1/2 NPK 152 234 290 233 221 164 212 215
1 NPK 156 254 320 312 286 192 218 248
THK 40 1/ra (¢doH 1) 148 165 180 165 166 158 160 163
®on 1 + 1/3 NPK 162 216 240 224 217 165 184 201
®on 1 + 1/2 NPK 178 288 370 344 322 184 192 268
®on 1 + 1 NPK 181 290 360 329 316 294 307 297
THK 80 1/ra (doH 2) 170 194 210 216 241 203 206 206
®on 2 + 1/3 NPK 173 196 240 238 218 214 225 215
®on 2 + 1/2 NPK 185 215 270 233 221 218 234 225
®on 2 + 1 NPK 190 253 300 288 265 248 240 255
HCPy 5 19 27 32 29 28 27 21 —

TTpumeuanwue. 1-s1 poraumst — 1978—1983 1., 2-s1 — 1984—1989 r., 3-a9 — 1990—1995 1., 4-1 —1996—2001 r., 5-s1 — 2002—2007 1., 6-51 —

2008—2013 r., 7-1 —2014—2019 1.

B oOpasuax mouB omnpeaencHue BeaunduHbl pH
BOJIHOM M COJIEBBIX BBITSIKEK MPOBOAUJIN MOHOMET-
PUYECKUM METOAOM, OOMEHHOM KUCJIOTHOCTU — TIO
CokonoBy. CogepxkaHue ¢ocdopa ornpeaessiiiu Ko-
JIOpUMETpUYECKM MeTonoM 1o KupcaHoBy, Kanust —
METONOM IuIaMeHHOI (doTtoMeTpe. OOMEHHbIE Ka-
TUOHBI KaJIblIMsl MU MarHusli U3BJeKajlu alleTaTHO-
aMMoHUitHBIM OydepoM (pH 7.0) ¢ mociaenyommm
ornpeaeseHMeM Ha aTOMHO-3MHUCCUOHHOM CHEKTPO-
dorometpe ICP-Spectro ciros. ConepxxaHue rymyca
onpeneasuiy o TropuHy.

MaremaTndyeckass o6paboTKa MOJYYSHHBIX HaH-
HBIX BBITIOJITHEHA METOAAMM AUCIIEPCHOHHOTO aHAIM -
3a C MCITOJIb30BaHMEM MakKeTa IporpaMM Microsoft
Excel u Statistica.

PE3VIIBTATHI 1 UX OBCYXIEHUWNE

HMcnonab3oBaHue pa3IMYHBIX 103 OPraHUYECKUX U
MUHEPaIbHBIX yIOOPEHUI I UX COBMECTHOE UCITOJIb-
30BaHNE B JJIMTEJIBHOM IIOJIEBOM OMBITE OKa3ajio
3HAYUTEJIbHOE BJIUSIHUE HA arpOXMMUYECKHE MOKa-
3aTed AEePHOBO-MOA30JMCTOM TOYBHI (Tabi. 1).
IMIpumenenne 3-X M03 MHUHEPAILHBIX YIOOpEeHUIA

ATPOXMUI

Ne 8 2023

(1/3—1 NPK) B TeueHUe IJTUTEIHLHOTO BPEMEHU CIO-
COOCTBOBAJIO MOBBIIIEHNWIO CPEIHETO COAEPXKaHUS
rymyca 1o 2.2—2.3%, npu COBMECTHOM MCIIOJIb30Ba-
Huu THK 40 t/ra + 3 go3st NPK — nmo 2.4-2.5%,
THK 80 1/ra + 3 no3b1 NPK — o 2.5—2.6%. Hakon-
JIeHUE ryMyca B MoUBe MPOUCXOAMIIO MPEXIE BCETO 3a
cueT TpaHchOpMallMM OpraHUYEeCKUX yIOOpeHUi, a
TakXe KOPHEMOXHUBHBIX OCTaTKOB KYJIbTYp, OCO-
O0eHHO 0O000BO-3JIaKOBBIX TpaBocMeceil Moja aei-
CTBHEM MOYBEHHBIX MUKPOOPTaHU3MOB.

McxomHast oOMeHHast KUCJIOTHOCTD TToYBHI (1978 T.)
cocrasisiia 4.8—5.6 en. pH. B TedyeHue 1jmTeabHOTO
BpPEMEHHM YIaBAJIOCh COXPAHUTh OOMEHHYIO KUCJIOT-
HOCTbh Ha ypoBHe 5.0—5.5 en. pHgc,, HO k 2016 T. oHa
noBbicuJiach 10 ypoBHA 4.8—5.2 en. pHg;, T03TOMY B
2018 1. OBLIO MPOBEIEHO U3BECTKOBAHME OMBITHOIO
yuactka (8.0 T/ra), 4TO IIO3BOJMJIO €€ CHU3UTh.
CpenHsisi oOMeHHasi KUCJIOTHOCTh 3a FOAbl UCCIEA0-
BaHusg npu npuMeHeHun 3-x mo3 NPK cocraBuia
5.2—-5.3 en. pHgc, 2-x 103 THK — 5.3—5.4 en. pHgqs
npuMeHeHue 3-x n1o3 NPK Ha ¢oHe mpumeHeHUs
THK 40 1/ra —5.0 en. pHg 1 Ha done THK 80 1/ra —
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Ta6mmna 2. BiustHue opraHMYecKuX U MUHEPaJIbHBIX YIOOPEeHU I Ha ypOXKaHHOCTD M Ka4eCTBO MHOTOJIETHUX TPaB (Cpe-

Hee 3a 2 roaa)

VpoxaitHOCTb, T CyXOro BelllecTBa,/Ta Cyxoe BelecTBo, %
Bapuant poTanuu poTanuu
Lot | 251 | 3-a1 | dest | 51 | 6os1 | =51 | PN\ 1o | 2291 | 3-51 | 4ot | 5-s1 | 6-a1 | 7-q1 | POV
Hee Hee
Bes ynobpenmii 51 126 |26 |27 |28 |39 |34 | 3.3 (29.2 |25.2 |25.2 25.0 |23.1 [25.3 |23.2 |25.2
(KOHTpPOJIb)
1/3 NPK 7.8 | 7.1 |47 [3.6 |34 (43 |3.8 | 49 |29.3 |29.3 |23.4 |22.7 |20.6 |22.6 |20.7 |24.1
1/2 NPK 7.8 193 |59 [42 |35 (52 |4.6 | 58 |26.7 [26.7 |20.4 [20.8 |19.3 |21.2 |19.6 |22.1
1 NPK 82 194 | 7.1 [51 3.7 |57 |50 | 6.3 |26.0 |26.0 |20.2 |19.6 |17.6 |20.5 |18.4 |21.2
THK40T/ra(por1)| 5.8 |3.7 |34 |32 |31 |50 |51 | 4.2 [27.8 |259 |25.9 |20.0 |18.7 |24.7 |18.6 |23.1
®onl+1/3NPK |83 |79 |54 |44 |35 |57 |53 |58 [26.7 [27.8 [23.8 [19.6 [18.9 [19.4 |19.2 |22.2
®on 1+ 1/2NPK |89 [10.0 | 6.5 |4.8 |4.0 |65 5.1 | 6.5 |26.3 [28.3 |20.9 [20.4 |18.8 [20.7 |20.5 |22.3
®oH 1+ 1 NPK 89 |10.6 | 7.7 |50 |45 |72 |54 | 7.0 |25.9 |27.8 |20.2 [20.5 |19.4 [20.3 |20.2 |22.0
THK 80 1/ra(bon?2)| 6.8 (4.1 [3.4 |3.5 [3.6 |55 |55 | 4.6 |28.4 [28.4 [24.6 |21.4 [19.9 [19.8 [19.5 |23.1
®ou?2+1/3NPK |87 |84 (55 |44 (3.7 |7.0 [6.1 | 6.3 [27.6 |27.7 [23.2 |21.8 [18.3 |18.6 |18.9 |22.3
®on2+1/2NPK |95 |93 |69 |50 |41 |72 |63 | 6.9 |26.6 [28.3 [21.0 [19.8 [18.3 (18.4 [18.5 |19.3
®on 2 + 1 NPK 9.1 |10.8 |85 |52 |46 |7.6 |65 | 7.5 |26.2 [26.2 |21.5 [19.0 |18.9 [18.2 |18.3 |21.2
HCP 5 0.88(1.07]|0.74|0.51]0.48(0.78] 0.54| — |2.84|2.77|2.44|2.21|1.93|235|2.24| —

5.4—5.5en. pH. Ilomo0OHasg 3aKOHOMEPHOCThL OTMEYe-
Ha Y JUIS1 BEJIMYMHBI THAPOJIUTAYECKON KUCIOTHOCTH.

OpraHuyeckue WU MUHepajbHble YIOOpeHUs, a
TAKXKE€ KOPHCITOKHNBHBIEC OCTATKH 1M HE TTOJTHOC UC-
rnoab3oBaHue hocdopa B xonoaHbIX mouBax CeBepa
[6] crtocoGCTBOBAIO TTOBBIILIEHUIO COAEPKAHUS 10~
IBMXXHOTO (pochopa B mouBe. Hambonee 3Haum-
TeJIbHOE KOJIMUECTBO MOABMXKHOTO hocchopa HaKar -
JINBAJIOCh MPU COBMECTHOM MCITOJIb30BAHUU BBICO-
KOt 103kl opranndeckux ymoopenuii (THK 80 T/ra)
1 3-x no3 NPK (302—383 Mr/kr), mpu NMpuMeHEeHUH
3-x mo3 NPK — 230-336 mr/kr. B BapuaHTe 6e3
yaIOOpEeHNII ero KOJIWYECTBO COCTaBMIIO 216 Mr/Kr
ITOYBBbI.

ConepxaHrue 0OOMEHHOTO Kajiusl B MOYBE MOBbI-
IIAJIOCh B MEHBIIIEH CTeNeHU, N3-3a €ro BhIHOCA pac-
TEHUSIMU U BBIMBIBAHUEM T10 TTPOUITIO TTOUBLI. BMe-
CTe C TeM HaubOoJblliee CpeHee ero KOJUUYEeCTBO OT-
MEYeHO B BapuHaHTaX COBMECTHOTO MPUMEHEHUS
OpraHUYeCKNX W MHMHEpPaIbHBIX ynoopeHuit (163—
297 mr/kr), B BapuaHTax ¢ TpeMms no3amu NPK oHo
ObUTO paBHO 135—248, B BapuaHTe 0€3 ynoOpeHuit —
123 Mr/KT.

Hayunsie nccienoBanus Ha TIPOTSLKEHUN 42 JIeT
(7 porauuii ceBoobopota B 1978—2019 rr.) mokaszanu

BBICOKYIO 3(p(heKTUBHOCTH KOMILIEKCHOTO IIPUMEHEe-
HUs OPTraHWYeCKNX W MHUHEPaJIbHBIX YIOOpEeHUM
(Tabm. 2).

HaubGonrbinass cpegHsisi ypoxKaifHOCTb CyXOTO Be-
ILIECTBAa MHOTOJISTHUX TPaB MOJy4yeHa IPpU COBMECT-
HOM TIPUMEHEHUM OPraHWYeCKUX M MUHEPaTbHBIX
yno6penuii: THK 80 1/ra + tpu mo3st NPK — 6.3—
7.5 1/ra, yrto Ha 90.9—127% mnpeBbiiiana KOHTPOIb
(3.3 1/ra), THK 40 1t/ra + Tpu nmo3st NPK — 5.8—
7.0 T/ra (Ha 75.7—112% Gompbliie KoHTpoJist). Mcrions-
3oBaHue 3-x m103 NPK yBenumumBano ypoxkaiiHOCTh
tpaB 10 4.9—6.3 1/ra (Ha 48.5—90.9% mnpeBbIIaNIO
KOHTPOJIb).

ComepXxaHHe CYXOTrO BeEIIeCTBAa B HPOAYKLIUU
MHOTOJIETHUX TpaB IIPU BHECEHUM yIOOpEHUIA CHU-
XKanach Ha 1—6%, HO onpeaeaecHHON 3aKOHOMEPHO-
CTH He ycTaHOBJIeHO. Hanbonee BaxkHOe 3HaUYEHHE B
KOPMJICHUHU CEJIbCKOXO3SIIICTBEHHBIX JKUBOTHBIX SIB-
JIIETCS KOJMYECTBO CHIpOro IpOTeMHa B KOpMax.
Ero coaepxxaHue B KJieBepO-TUMO(EeecUYHOM CeHE ObI-
Jo paBHO 10.3—11.6%, B koHTpoIie — 9.0%.

B mpomykiinu ceHa MHOTOJIETHUX TpaB coAepKa-
Hue dpocdopa usmeHsuioch ot 0.33 o 0.39%, kanmsa —
oT 2.5 10 3.5% u kanbLusg — ot 0.51 10 0.67%, B KOH-
tpoite — 0.28, 2.0 1 0.37% COOTBETCTBEHHO.
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HwuTpaTHBIif 30T IpUHUMAET aKTUBHOE yJacTHe B
MUTAHUU PACTEHUI. B HAaIIMX MccaeqoBaHUSIX KO-
YeCTBO HUTPATHOTO a30Ta BapbUpoBajao OT 36 mo
124 MI/KT CBHIpOif MacChl, HO 3TO HE IIPEACTaBIISLIIO
onacHoctH, T.K. [IIK cocraBnsier 500 Mr/Kr Chipoii
MAacCHhI.

BbIBOJ1bI

1. JIauTenbHBIE UCCIEOOBAHUS IO IIPUMEHEHUIO
OpraHMYeCcKUX U MUHEPAJIbHBIX YI0OpEeHMiT moKa3a-
JIi, 4yTO HauboJsiee 3(P(pEeKTUBHO HA CBOIICTBA IEPHO-
BO-TIO30JIMCTOI TIOYBBI BO3ACHCTBOBAJIO COBMECT-
HOE BHECEHUE YyIOoOpeHUli, 0COOEHHO B BBICOKUX J10-
3ax. [Ipumenenue THK 80 1/ra u nonnHoit no3st NPK
MOBBIIIAJIO COAEPKAaHUE TyMmyca B mouBe 10 2.5%,
CHIXAJIO KOJMYECTBO OOMEHHOM KMCJIOTHOCTHU OO
5.4 en. pHgc,, MOBBIIIATIO cOAEpXKAHUE MOIBUXKHOTO
docdopa 1o 383 1 0OMEHHOTO KaJiusgd — A0 255 MI/Kr
ITOYBHI.

2. YcraHoBneHa BbICOKass 3(p(PEKTUBHOCTh KOM-
IUIEKCHOTO IJINTEILHOTO MPUMEHEHUST YIOOpeHUIA.
HawnbGompime ypoxkan MHOTOJIETHUX TPaB ITOJTYISHBI
pU COBMECTHOM ITPUMEHEHUU OPraHUYECKUX U MU-
HepalbHBIX yonoopenuii — 5.8—7.5 T cyxoro Bele-
CTBa/ra.

3. Haubonee 3HAYMTEIbHO Ha KayeCTBO MHOTO-
JIETHUX TPaB BIIMSIJIO COBMECTHOE IIPUMEHEHME YI00-
peHuit, 0COGEHHO B BBICOKMX m03ax. [lpmMeHeHUe
THK 80 t/ra + 1 NPK cHMXa0 comepkaHue CyXxoro
BemecTBa 110 21.2% (B KoHTpoIte — 23.2%), OBBITIIA-
JIO KOJIMYECTBO CHIPOTO TMPOTEWHA B MPOTYKIIUU IO
10.5% (B xoHTpOde — 9.0%), yBeTUIMBAJIO KOJIHUYe-
cTBO pocdopa, Kajms 1 Kanblusl B 0oMacce.

4. IToka3aHO, YTO ONTUMAJILHBIM IPUEMOM YI00-
pPEHUSI MHOTOJIETHUX TPaB B KOPMOBOM CEBOOOOpOTE
Pecniyonuku Komu siBnsiercst BHeceHue THK 80 1/ra
u nojiHo# 71036l NPK (N40P32K108), yTo rmo3sossieT
MoJiyyaTb MakKCUMaJIbHbIE YpOXau TpaB BBICOKOTO
KayecTBa.

5. DHepreTnyeckre Ko3(pOUIIMEHTH B BapuaHTax
ombiTa cocraBuwiu 1.4—1.6, BXoHTpoie — 1.9 en. Hau-
OOJIBIIINIA YCJIOBHBIN YNCTHIN HOXOI ITPY BO3IEIBIBA -
HUW MHOTOJIETHUX TpaB moyrydeH B Bapmante THK
80 t/ra + 1 NPK u cocraBui 57 ThIC. py0./ra.
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The Effect of Long-Term Use of Organic and Mineral Fertilizers
on the Agrochemical Properties of Sod-Podzolic Soil and the Productivity
of Perennial Grasses in Forage Culture in the European Nortn

N. T. Chebotarev* and O. V. Brovarova®*

4 Institute of Agrobiotechnology named A.V. Zhuravsky of Komi Scientific Centre of the Ural Branch of RAS
Rucheynaya ul. 27, Syktyvkar 167023, Russian Federation

#E-mail: olbrov@mail.ru

In a long-term stationary field experiment on sod-podzolic soil, the effectiveness of organic and mineral fer-
tilizers and their effect on soil properties, yield and quality of perennial grasses in the feed six-field crop ro-
tation was established. It was determined that the combined use of fertilizers most effectively affected the in-
crease in soil fertility and the productivity of the clover-timothy mixture. The content of humus increased by
0.4—0.6%, mobile phosphorus by 70—150 mg/kg, metabolic and hydrolytic acidity decreased. The complex
application of fertilizers, especially in high doses, most significantly increased the yield and quality of peren-
nial grasses.

Key words: sod-podzolic soil, organic and mineral fertilizers, fodder crop rotation, humus, productivity,
crude protein, dry matter, nitrates, yield.
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