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N
&) E=roxuM  GAKTOPbI YCBOEHUSA SMEMEHTOB MATAHUA

> CopT KyrbTypbl 1 3Tan ee pasBuTis,

» BnaxHocTtb no4Bb!;

» Temneparypy OKpy»KaroLLEen cpeabl M OCBELLIEHHOCTL YHaCTKa;
> BoaoyxornpoHMLaeMocCTb MouBbl (CTPYKTYPa);
» YpoBeHb pH 1 KOHLIEHTpaUMA NOYBEHHOM PacTBOpa;

» Baanmogencrere aremMeHToB MUHEPASTEHOIO NMUTaHKA
(MOHHbIN @HTArOHM3M N CUHEPI3M).

(JueHb Kucnan

A30T |

Docdop
Kanui

Cepa |
Kanbumi |-

MarHuiA
eneso
Mapratey
bop
Menb/LnAK

Monubpex |

|

]
40 45 50 55 60 65 70

75 80 85 90 95 100

Fe

CuHeprnam moHoB (ycuneHue notpebneHus
OOHOrO 3rieMeHTa B NpUCYTCTBME APYroro)

AHTaroHM3M MOHOB (CHMXEeHWe noTpebneHus
O[HOro 3NeMeHTa B MPUCYTCTBME ApPYroro)
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BHEKOPHEBBIE NOOAKOPMKA

v’ [NpsAmoe MocTyrreHne arieMeHToB MUTaHS,

v" BbICTpOe ycBOEHE;

v [JOCTYNMHOCTL ANeMEHTOB NP H3KOM SOdDEKTVBHOCTU

KOPHEBOIO MNMUTaHUA,

v' «AOpecHoe» MocTyrreHne MaronoaByPKHbIX
IEMEHTOB. MeaW, XKeriesa, MapraHLia, bopa 1

KarnbLms

CKOpPOCTb YCBOEHUS ArIEMEHTOB
MUTAHUS NPY BHEKOPHEBOW MOAKOPMKE

A3or (N)

80% cnycTta 5 yacos

Maruuin (Mg)

20% cnycTta 1 vac,
50% cnycta 5 yacos

bop (B) 50% cnycta 2 gHA
Mepgb (Cu) 50% cnycTta 1-2 gHA
MapraHey (Mn) 50% cnycTa 1-2 gHA
LuHK (Zn) 50% cnycTta 1 geHb




B JNTIMCTOBAA NOOKOPMKA - KOIHA?

v HepgocraroyHas akTMBHOCTb KOPHEBOW CUCTEMbI;

v CHWKEHMEe aKTVBHOCTU YCBOEHUSI NMUTATENbHBIX BELLIECTB U3 MOHBb
(pH no4Bbl);

v Koppekupsi 1 NporHo3nMpoBaHme AedonumTa aneMeHTOB;
v AHTaroH13Mm 3reEMEHTOB B MOMBE;

v’ [leveHne donsronormyeckmx npoanem;

v 3anyck onpeneneHHbIn hepMeHTaTMBHbIX NPOLIECCOB;
v’ [Nony4eHne BbICOKOMo Ka4ecTBa Mroaos;

v TpebyeTcsa 0becneHmTb BbICOKYHO YCTOMYMBOCTb PACTEHUN K
bonesHaM.



B BHEKOPHEBBIE NOOAKOPMKA

NN A W TR YT L



«\ EBpoXuM BITMAHWE SNEMEHTOB NMUTAHAA
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Y EBROXUM BOOOPACTBOPUMbIE YOOBPEHWA

e « He copep»xar xsiopa, naeanbHo

§ o<8 o o I

g g B o aoracsornigy NoAXoAasaT Ans 60MbLUNHCTBA C/X
= 2 3\ NI.I U:§ 28 = )

= = N - KYNbTYyp;
i ‘Vs‘ : / E :;?

< - = o
E 3= cy.nw' g '§ « XapakTepuayTcs NPeKpacHoii
'{1’- SR 3 PACTBOPUMOCTbIO;

« C6anaHcMpOoBaHbl MO COOTHOLLEHUIO
MaKpOo- N MUKPO3NEMEHTOB;

* [10BbILLIAKOT YPOXKANHOCTH U
Ka4eCTBO NPOAYKLNY;

« Moryt npumeHaTLCA B 6AKOBbIX

B 3ALUNLLIEHOM g BHECEHWE BHEKOPHEBbIE CMeCHX C nectuunpamun n
PYHTE C NoJinBoMm NMOAKOPMKH 6MonpenapaTamu




e R BOOAOPACTBOPUMbIE YOOBPEHWA

NPK+m>3 100% MOHO
6 MapoK PACTBOPEHHE 6 NPOAYKTOB
N
ilmcTOBbBIE KanenbHOBauWNLLE HH bl
NOAKOPMKMW opoweHMUEe [ PYHT

g\ (o
Y QW




EBPOXUM BOOOPACTBOPUMBIE YOOBPEHWA

uuuuuuuuuuuuuuuuuuuuuuuuu

MHAVBUAYANbHD I/ OAXO/ K CMELWATIBHBIM KYNIbTYPAM
6 MAPOK 111 JIlObOW CTAIUW PA3BUTUA

20-20-20 | 13-40-13+1,3S | 18-18-18+3Mg | 6-14-35+2Mg | 12-8-31+2Mg | 15-15-30+1,5Mg

® MPVIMEHAIOTCA HA BCEX BULIAX CEJTbCKOXO3ANCTBEHHBIX KYBTYP
o HE3AMEHUMbI [J19 OBOLLHbLIX U MI0A0BbIX KVITbTYP
® JINCTOBOE NUTAHWNE OBEGCMEYUBAET MAKCUMATbHBIN 9OOEKT

e [10X0AT ANnd NNO6Oro CrnoCOBA MOJINBA, MATATEIbHbIX PACTBOPOB
B SALLWLLEHHOM FPYHTE 1 JTACTOBbIX NOAKOPMOK

PACTBOPUEHWE
bE3 OCAJIKA



BOOOPACTBOPUMbIE NPK

) 13/40¥23 1841848 20v20%20 6v44/35 125831 1545730
N T 13 18,0 20,2 6,0 12,2 15
NNH 9,0 3,6 4,0 15 2,9 2,9
NNQ 4 5,4 6,0 4,6 9,3 9,1
N-NH 9,0 10,2 . . 3,0
PO 40,0 18,3 20,3 14,3 8 15,2
K0 13 18,3 20,3 35 31,1 30,1

S . 3 0 2 2 15
MgO 0 3 0 2 2 15

B-0,02%Cu*0,005%Mn*0,005%Zn*0,01%Fe**0,07%,Mo-0,004%

*[EDTA) ** (DTPA)
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MUHEFPAABHO -UHMHYECKAT KOMNAHHY
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«‘ EBPOX1KM BOOOPACTBOPVIMbIE YOOBPEHUA

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

v D70 3anor BbICOKOro MMMYHUTETA U MOLLIHOM KOPHEBOW CUCTEMbI;
v YBenu4yeHuve Kon-Ba LBETKOB U 3aBs3eM;

v YCTOMYMBOCTb K BONE3HAM 1 BpeauTEeNsaM;

v YCTOMYMBOCTb K BbICOKMM TemMnepaTypam;

v CHUXXEeHMe coaepXaHnsa HUTPATOB;

v" INoBbIWEHME COAEP)KAHMS CYXNX BELLECTB(CaxapoB);

v" YnyJdlueHne BKYCOBbIX KQ4eCTB;
v' YBenuyeHne pasmepoB NOAO0B;
v YnyJdlweHne ToBapHOro BMAa;

v' [NoBbILLIeHMEe NEXKOCTU NI0O0B.




AN

Y EBROXUM POJIlb SIIEMEHTOB INMATAHUA: dOCPOP

YyacTtByeT B NOCTPOEHUN LUTOMNSIa3Mbl U 9apa KreTok.

Bxoaut B coctaB HyKNeMHoOBLIX KMCNOT, doccatnaos, 6enkos, hochonunnaos,
ATO®, koaH3mmos HALL n HAO®.

Heobxognm ansa npopacrtaHms CEMEHWN.

YyacTByeT B CMHTE3€e aMMUHOKUCIOT, 6enkoB, obmMeHe BeLlecTB, KNeTOYHOM
AeneHnn 1 pasmMHoOXeHu, B npoueccax hoTocrMHTE3a, AbIXaHNA 1 BPOXEHNS.
CnocobcTByeT pa3sutmnio Hboree MoLLHOW KOPHEBOW CUCTEMBI.

YBenuumBaeT ypoxaHOCTb N Ka4eCTBO KOHEYHOW NPOSYKLNMN.

CnocobcTByeT LUBETEHMIO N NNTOLOHOLLEHMIO.

AMMOHWMHBIA ACBUXIET KUCIIOTHOCTb B MPUKOPHEBOW 30HE, YTO
cnocoBCTBYeT Nyyllemy nornoLeHunto ocgopa.

)

HepocTtaTtok pocdopa HepoctaTok dhochopa HepocTtaTok dpoccopa
Ha TomaTe Ha KyKypy3e Ha nweHuue



AN

), EBPOXUM BPY MOHOMPOOYKThI

MOHOAMMOHUN®OCHAT* MOHOKANNN®OCHAT*
N — 12% P,O; - 52%
PO, — 61% K,O - 34%

noaxoaut
[J151 PABOTbI
B BAKOBbIX CMECAX

C MUKpO3neMeHTam,
Guonpenapatamu,
XC3P, KAC-32

100%

PACTBOPEHME
B BOOE

N~

Ry

<

JlnctoBble KanenbHoe 3allULLEHHbIN
NoaKOPMKM OpoLLEHne TPYHT

*He ponyckaeTcs cMelleHne ¢ yaobpeHnsimu,
cogepallmmMum KanbLumnin 1 MarHun.
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) EBPOXMM POMNb ANEMEHTOB MNMUTAHUA: KANTNWA

MUHEFPAABHO -UHMHYECKAT KOMNAHHY

* [loBblWaeT CKOPOCTb YyCBOEHUA a3oTa, obpasoBaHue benka.

*  CHwxaeT cogepxaHne HATPaToOB B CENbCKOXO3ANCTBEHHOMN
npoayKuum.

*  CHmKaeT NHTEHCMBHOCTb TpaHCcnupaumn u NoBbIWaeT
BOAOYAEPXKMBAIOLLYO CNOCOBHOCTb NMUCTLEB - YCTONYNBOCTL K
yBALAHUIO U NpexaeBpeMeHHOMY 06e3BOXNBaHUIO.

*  YBEnuMYMBaET TOJMLLUMNHY KITETOYHbIX CTEHOK M NOBbILIAET
NPOYHOCTb TKAHEMN.

* BaxeH onsa ycBoeHusa yrrnepona un ero TpaHcgopmauum B
yrnesoabl.

HepocTtartok kanus HepocTaTok kanua Hepnoctatok kanus
Ha TomaTte Ha BUHOrpage Ha s6noHe



AN

Y EBROXUM POMNb ANEMEHTOB NMUTAHUA: KANTNWA

*  OcHOBHOWM KaTMOH UMTONMNasmesl (NogaepxaHue Typropa,
MeMBpaHHbIN TPpaHCNopPT, CTabunbHOCTL MeMbpaH n Genkos).

* fABnfieTca akTMBaToOpoOM 3H3MMOB (hoTocMHTE3a, BENKOBOro U
yrneBogHoro obmeHa.

* Ycunueaet asoTtdukcauunio n cnocobeteyetr opMmMpoBaHULO
Kny6eHbKOB Ha KOpPHSIX BOBOBLIX KyNbTYP.

* [loBblwaeTt apPeKkTMBHOCTL NCMONb30BAHUSA 3HEPINN CBETA B
YyCrnoBUAX Xornoga u HeJoCTaTO4YHOW OCBELLLEHHOCTH.

« [loBblWaeT 3MMOCTONKOCTb KYIbTYP.

¢ YCTOMYMBOCTbL K MorieraHuio.

* [loBblWwaeT conpoTMBASEMOCTb DOME3HSM.

HepocTtaTok kanus Hepocrtatok kanus HepocTtaTtok kanvsi
Ha 03MOW MNLEeHnLEe Ha KyKypy3e Ha coe



AN

), EBPOXUM BPY MOHOMPOOYKThI

HUTPAT KANUA MOHOKAIIMAGOCHAT*  CYIIb®AT KA
NO, - 13% P,0 - 52% K,0- 53%
K, - 46% K,O - 34% S - 18%

noaxoaunTt
151 PABOTHI
B BAKOBbIX CMECHX

C MUKpPO3nemMeHTam,
Guonpenapartamu,
XC3P, KAC-32

100%

PACTBOPEHWE
B BOAE

~N_

JlnctoBble KanenbHoe 3alluLLEeHHbIN
NoaKOPMKM opoLleHune rPYHT

*He ponyckaeTcs cMelleHne ¢ yaobpeHnsimu,
cogepallmmMum KanbLumnin 1 MarHun.
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Y EBROXUM POJIb SIIEMEHTOB INMATAHWNA: CEPA

YCKOpSIET CUHTE3 XJ1Iopodounsna.

OCHOBHOWM aneMeHT BruocKMHTE3a aMUHOKUCIIOT.
BxoguT B cocTtaB noytn Bcex 6enKkos.
Ctabunuaunpyet cTpyKkTypy 6enkos.

y‘-IaCTByeT B rpoueccax meTabonnama BUTaMMHOB, BUOTUHA,

TNamMmuHa N KodH3nma A.
CI'IOCO6CTByeT YBEJTMYEHUNIO codeprKaHNA BUTAMUNHOB.

lNoBbiwaeT yCTOW-II/IBOCTb K 3aboneBaHusim u 3acyxe.

HepocTtaTtok cepbl HepocTaTok cepbl HepocTaTok cepbl
Ha paccage kanycTbl Ha KyKypy3e Ha BMHOrpage



AN

Y EBROXUM POJIb SIIEMEHTOB INMATAHWNA: CEPA

YnydiwaeT ycrnosus nutaHnsa dnarogaps nydwemMy passuTtui
KOPHEBOW CUCTEMBbI.

Yny4yiwaeT asoTHOe NuTaHue, CHKEHNE NoTepb a3oTa.
Brninaet Ha BenuuuHy ypoxasi.

[MoBbIWAeT Ka4eCTBO KOHEYHOW NPOaYKUUMN.

ynquaeT xne6oneKaprle CBOMCTBA 3EPHOBbIX.

Hegpuyum cepst u xauecmbo xreba

=

2 nogxopmkn 1 nogxopmka AehULMT cepel
|

BrnnsHue cepbl Ha kayecTBo xneba

HepocTaTok cepbl Ha pance
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Y, EBPOXUM BPY MOHOMNPOOYKThbI

HHHHHHHHHH FUMMHMEGKAS KOMNAHHY

CYINIb®AT MATHNA CYIb®AT KAIMTNA
MgO — 16% K,O- 53%
SO; - 32% S - 18%
NOAX0NT
— 4% L1151 PABOTb!

B BAKOBbIX CMECHX

C MUKpO3neMeHTam,
Buonpenapatami,
XC3P, KAC-32

/
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?
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JlnctoBble KanenbHoe 3awmLLeHHbIN
NoaKOPMKM opoLleHune rPYHT

100%

PACTBEOPEHMWE
B BOAE

N




AN

) EBPOXMM POMNb ANEMEHTOB NMUTAHUA: MAITHA

MUHEFPAABHO -UHMHYECKAT KOMNAHHY

MAT HWU I

« BxoguT B cocTtaB Monekynbl xnopodunna u npuHuMaeT
HenocpeacTBEHHOE yYacTue B hOTOCUHTESE.

« YckopsieT obpasoBaHue yrneBoaoB.

* YyacTtByeT B cuHTe3e bernka

« Bnuset Ha obMeH BeLIEeCTB U NOCTPOEHME TKaHEeN pacTeHI,
nomoraeT ycBauBaTb P un Ca.

* fBnsietcs cTpounTesibHbIM 3rNeMEeHTOM (BXO,EI,I/IT B COCTaB

Hepoctatok marHua HepocTtatok marHusa HepocTtaTok marHus
Ha BUHOrpaae Ha TomaTax Ha 3eMIAHnKe



AN

Y EBROXUM POMb ANEMEHTOB NMNTAHUA: MATH/A

MAT HWU I

° CI'IOCO6CTByeT nepegBm>XeHn caxapos.

* Bnuset Ha AONHAaMWKY poCTa KOpHeBOlZ CUCTEMbI N YCBOEHNE
NUTaTENbHbIX 3IEMEHTOB N3 MOYBbLI, 0CODEHHO a3oTa.

* be3 goctaTtoyHOro cHabXxeHna marHmem pacTteHne He CMOXeET
peann3oBaTtb CBOW NoTeHuman NPOAYKTUBHOCTH.

« Cnoco6GCTBYeT Ny4lleMy CO3peBaHMIO MIOA0B.

* BxoguTt B cocTaB 3anacHOro BeLecTsa CEMEHN - d)l/ITI/IH.

HenoctaTtok MarHus HepocTtaTok marHus HepocTtaTok marHus
Ha KapTodene Ha pance Ha TomaTe



B POMNb ANEMEHTOB NMUTAHUA: MAITHA

PN3INONOI NHECKWME TIPOUECCHI

10% MarHus BXoguT B COCTaB MOMEKYIbl xnopodunna n npuHumaeT

yyacTtme B pOTOCUHTESE.

[Npn pedoununTe MarHmsi CHMXaeTcs

CH
i CH,

CH; KOHLEeHTpaumsa xnopodunna B pacTeHun,

obpasyeTtcs Xfopos.

dopmyna xnopodwunna
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BPY MOHOMNPOOYKThbI

CYINb®AT MAIHUA
MgO — 16%
SO; —32%

Ry

<P

JlnctoBble KanenbHoe
NOAKOPMKM opoLlleHune

noaxoaunTt
4151 PABOTHI
B BAKOBbIX CMECAX

C MUKpO3NEMEeHTaM,
Guonpenapartamy,
XC3P, KAC-32

100%

PACTBOPEHWE
B BOOE

3awmnLLeHHbIN
TPYHT
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) EBPOXUM POMb ANEMEHTOB NMNTAHUA: KANbLIAA

MUHEFPAABHO -UHMHYECKAT KOMNAHHY

KAIOTbUWWN i‘x
a V) &

* Heobxoaum ona popMmnpoBaHmA KIETOYHOW CTEHKMN. - S

* KMmeeT CKNOHHOCTbL K XxenatoobpasoBaHuto — 3TO obecneymBaeT r
9NAaCTUYHOCTb KNETOYHbIX CTEHOK.

* YyvacteyeT B dopmMmpoBaHmMmM membpaH, cnocobCcTByeT UX
YKPENNEHUIO.

« Heobxoaum ans HopmarnbHOro MMTO3a, y4acTByeT B
nogaepXaHnum ctabunbHOCTN MEMOPAHHLIX CTPYKTYP U
XPOMOCOM.

« [leTokcunumpyeTt n3bbITOMHOE OpraHNYecKkne KMCNoTbl B pacTEHUN.

* OOGecneunBaet ecTecTBeHHbIN Bapbep A NPOHUKHOBEHUS

bonesHen n BpeaguTenen.

HepocTaTtok kKanbums HepocTaTok kanbumsa HepocTaTtok kanbuusa
Ha TomMaTax Ha A6rnoHe Ha 3eMIsIHUKe
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) EBPOXUM POMb ANEMEHTOB NMNTAHUA: KANbLAA

MUHEFPAABHO -UHMHYECKAT KOMNAHHY

KANbLUWW

» CnocobcTByeT yASIMHEHNIO N YBENUYEHNIO KITETOK MEPUCTEM.

*  YCKOpPSIET POCT KOPHEBOW CUCTEMBbI.

* YCKOpsieT npopactaHne CeMSH.

* YcunmBaeT oOMeEH BeELLECTB.

* BnusieT Ha npeBpalleHne a3oTUCTbIX BELLECTB.

« Bosgencteyetr Ha HopmarnbHOe NoTpebrieHne pacTeHUs MU
KaTMOHOB M aHMOHOB.

* YcunueaeT HakonsfieHne KapoTUMHOMOO0B, y4aCTBYOLWMX B
npouecce poTocMHTE3A.

e Ynydwaert NeXKoCTb, XpaHeHne U TPaHCNOPTUPOBKY OBOLLEN U

JpyKTOB.

Hepoctatok kanbums HepnocTtatok kanbums HepocTartok kanbumsa
Ha nepue Ha apby3se Ha KpTodhene



e R POMNb ANEMEHTOB NMNTAHUA: KANbLA

PN3INONOI NHECKWME TIPOUECCHI

NrpaeT porb «KUPNNYMUKOBY» OIS o 2+
MOCTPOEHMUS KNETOYHOW CTEHKM Ca 2+ ‘l Ca 2+

Crenka
KNETKMN Anoponnactel
LleHT pansHas Mnazmarudeckan
BaKyONb Wembpara
MuUTOXOHAPKUM
Annapar Mnasmogecma
fon
e JIM30C0MbI
PuBocomel
OBonovka
W anpa
Aapeiwko
MpaHynapHan
Magkan IHAONNA3MATMIECKAA
JHAONNAZMATHECKAA T4 CeTh
CeTh ’

Uuronnazma



e R POMb ANEMEHTOB NMUTAHUA: KANbLA

PN3INONTOI NHECKWME TPOLUECCHI

[PV HEOQOCTATKE KAJIbLUWA:

CTEHKM KNETOK KOPHS OCIN3HSAOTCA, CunbHO NOBPEXOATCA MEPUCTEMbI, YTO
KOPHEBbLIE BONIOCKM HE 0bpa3sytoTcs MOXXET NPUBECTU K MPOHNUKHOBEHUIO
bonesHen n BpeguTenemn



B BPY MOHOMNPOOYKThbI

KAINNbUNEBAA CEJTNTPA

Mapka E mMapka [
N —15,5% N—-17,5% n%ug’(o%mTT
Ca0 - 26,3% Ca0 —33% B Bﬁg)abfxscmtélch

C MUWKpPO3NEeMeHTam,
Guonpenapartamu,
XC3P, KAC-32

100%

PACTBOPEHWE
B BOOE

Ry

<P

JlnctoBble KanenbHoe 3allULLEeHHbIN
NoaKoOPMKM OpoLLEeHne rPYHT
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BbICOKOE COOEPXXAHUE INEMEHTOB NMUTAHUA

B N S MgO Mn Mo Zn
8,0% | 6,0% | 9,0% 5,0% 1,0% 0,1% | 0,04%
Pa3paboTaH ¢ yuéTtom noTpebHOCTEN KYNbTYp:
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&Y EsroXum y st O

NMPEMMYLLIECTBA:

> dbdeKkTnusHaa ¢popma ANA AMCTOBLIX NOAKOPMOK NO3BONAET ObICTPO CHATbL AaXKe

CU/IbHO BbipaXeHHbI gepuumt 6opa

» MoBbllWaeT cCONPOTUBAAEMOCTb PacTeHUI 6one3HAM, Bpegutenam m

HebNaronpPUATHLIM YCA0BUAM cpeabl
» MoBblWaeT KauecTBO NPOAYKLUN U YBEIMUUBAET YPOIXKAMHOCTb KYNbTyp

o N

» BblCOKUM 3¢dPeKT Ha opoLlaembIx NoysBax —

z
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KomnnekcHoe yanobpeHue
C BbICOKMM coaepKaHUem Me30- U MUKPO3/1IeMEHTOB
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EXPERT.
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u‘Mn‘Mo‘Zn‘S‘
3.0 %

40% |10.04%| 3.0% |15.0%
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> Nutrimix
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oy
OBOLLHbIX KY/IbTYP
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