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Llenb uccnedogaHuli — nosbiuieHue npodyKmusHOCMU hOCes08 20poxa U Hyma Ha OCHO8E npuMeHeHusi buocmumy-
niamopos pocma epynnbi @epmuepeliH. lNpusodsmces pe3ynsmams! uccnedogaHull 3a 2013-2014 e2. ¢ ouyeHkol nokasamenel
CMpYKmypb! ypoxas, ypoxalHoCmu U KOpMO8OU LEeHHOCMU 20poxa U Hyma npu pasHbix npuemax npednocesHoli obpabomku
CemsaH U nocegog buocmumynamopamu pocma HokmuH u ®epmuepelH. B d8yxghakmopHbili Onbim N0 U3YYEHUK 8MIUAHUS
npednocesHoli 0bpabomku cemsH, nocegos 20poxa U Hyma exodunu. obpabomka cemsiH: HokmuH + ®epmuepeliH Cmapm,
PusomopgpuH + ®epmuepeiin Cmapm (pakmop A); obpabomka nocesos no sezemauuu 8 hasy 4-6 nucmoes u 8 ghasy bymo-
Hu3ayuu npenapamom ®epmuepelH Qonuap, a makxe 08ykpamHas obpabomka nocegos & hazax 4-6 nucmeee u bymoHu3a-
yuu (cpakmop B). UccrnedosaHusiMu ebisiernieHo, Ymo ece gapuaHmbl 06pabomok cemMsH U NOCE808 NOBbILEM ypoxalHoCMmb
20poxa U Hyma. Haubornbwas ypoxatiHocme 2opoxa — 2,26-2,28 mlza u Hyma — 2,21-2,62 mlea 0ocmuzaemcs Ha nocesax, 06-
pabomaHHbix npenapamom ®epmuepelH @onuap 6 ¢hase OymoHusayuu u npu OgykpamHol obpabomke 8 (basax
4-6 nucmbes u bymoHusayuu Ha ¢boHe obpabomku cemsH npenapamamu HokmuH + @epmuepetH Cmapm u Pusomop-
¢buH + ©epmuepeliH Cmapm.

3epH06060BbIE KyNbTYpbl — BaXHbI UCTOYHWK pacTuTenbHoro benka. Cpeam Hux BonbLUoi HTepecC npea-
CTaBNAKOT rOPOX U HYT. PacTuTenbHbIi 6enok urpaet 60MbLUYH POrb B MUTAHWUK YENOBEKA U KOPMITEHUM XKNBOTHBIX.
B coctaB 6enkoB 6060BbIX KynbTyp BXOAAT BCe HEOOXOAMMbIE aMUHOKUCNOTbI — IU3WH, TPUMTOMDAH, METUOHWH,
BanwH. Boicokas nuTaTenbHas LeHHOCTb 6060BbIX KynbTyp 00YCNOBMEHA Takke HaNMYMEM 3HAYNUTENBHOTO Komuye-
cTBa CBOOOAHbBIX aMUHOKMCIOT, KOTOpble He BXOAAT B COCTaB Benka 1 NO3TOMY NErko yCBauBatTCs OpraHU3MOM.
B cBsisu ¢ aTum, npobnema yBenunyeHus NPon3BOACTBa pacTuTenbHoro benka B Poccuitckon ®epepaumnn sBnsetcs
BECbMa aKTyanbHoM [2, 3, 6].

OawH u3 nyTen pelleHnst Npobnembl NOBbILEHUS YPOXANHOCTU 1 yyULIEHNS Ka4eCTBa NPOAYKLMM 3EPHO-
6060BbIX KyNbTYp — COBEPLUEHCTBOBAHME TEXHOMOMM BO3gerNbiBaHus [1]. BaxHoi ee COCTaBnsOLEN SBSETCS
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npumeHeHue BroctumynaTopos pocta. OHu cnocobeTByoT 6onee NOMHoOM peanuaauui NPOAYKUMOHHOTO NOTeHLMa-
na CoBPEMEHHbIX COPTOB. Perynstopbl pocTa pacTeHuii OKasbiBalOT BANSHUE HE TOMbKO HA NPOAYKTUBHOE UCMOMb-
30BaHMe MOABWKHBLIX (DOPM MUHeparbHbIX BELECTB PaCTeHUsIMK, HO W MOBbILIAIOT YCTOMYMBOCTL PACTEHUIA
k cTpeccam, 6onesHsm, Bpeautensm [5].

Lenb uccnedosaHull — noBbilLEHNe NPOSYKTUBHOCTM NOCEBOB ropoXa ¥ HyTa Ha OCHOBE MPUMEHEHWS
BuocTMynaTOpoB pocTa rpynmbl GepTurpeiiH.

3adayu uccnedogaHull — U3y4nTb BNnsHNE GrocTUMynsTopoB ®epTuUrpeitH 1 HOKTUH Ha CTPYKTYpY ypo-
Kas ropoxa 1 HyTa, AaTb OLEHKY YPOXaNHOCTM 1 KOPMOBBIX AOCTOMHCTB B MOCEBAX B 3aBUCUMOCTMW OT NPUMEHEHMS
Guonpenapatos rpynnbl PepTUrpeitH B NpeanoceBHoi 06paboTke CeMsH 1 No BEreTauum.

lMonesble onbITbl B 2013-2014 rT. 3aKknagblBanicb B KOPMOBOM CEBOOBOPOTE Kadpeapbl pacTeHNeBOACTBA 1
cenekumu. MNoyBa OMbITHOMO y4acTka — YepHO3eM OObIKHOBEHHBIN OCTATOYHO-KapOOHATHbIN CpPeaHEryMYCHbIN cpea-
HEMOLLHbIN TAXENOCYIMUHUCTBIN.

Mamepuanbi u memoObI uccniedogaHull. ArpoTexHuKka BKIOYAET NyLLeHNe CTepHW, BHeceHue yaobpe-
HUN N3 P, K3z, OTBanbHyH0 BCMALLKY, paHHEe BECEHHee NOKPOBHOE GOPOHOBaHME M MPELANOCEBHYIO KyNbTUBALMIO
Ha rnybuny 6-8 cM, obpaboTka cemsH npenapatamu, noces ceankoil AMAZONE D9-25 0Bbl4HbIM pSgoBbIM COCO-
Bom, 06paboTky NOCEBOB CTUMYNATOPaMK POCTa COrAcHoO Cxeme onbiTa. Ybopka npoBoannack NoAENsHOYHO B (ha-
3y NOMHOM cnenocTu.

B ABYX(haKTOPHbIA OMbIT N0 U3YYEHUIO BIUSIHUS NPeAnoceBHON 0bpaboTki ceMsiH, NOCEBOB ropoxa 1 HyTa
BXOAWNK:

— 0bpabotka cemsH: KoHTponb 6e3 obpaboTku cemsH; HokTuH + GepTurpeitH CtapT; PusotopdnH + depTurpeit
Crapr (cbaktop A);

— obpaboTka noceBoB no Beretauum B a3y 4-6 nucTbeB 1 B hasy OyToHusaumm npenapatom ®epturpeitt donu-
ap, a Takke ABykpaTHas 0bpaboTka noceBoB B (hasax 4-6 nucTbes 1 ByToHMU3aLuK (chakTop B).

Mpenapatbl ®epTurpeinH CtapT n ®epturpeitH donmap co3gaHbl HA OCHOBE PACTUTENBHBIX aMUHOKUCHOT.
OHM aKTUBHO BO3LENCTBYIOT Ha METabonMaM pacTeHui, CO3LalT pe3eps ANs NOCTPOEHNs 6enkoB 1 (PePMEHTHbIX
cucTeM, AOCTYMHbIA HEMOCPEACTBEHHO B npolecce Ux BrocuHTesa, obragalT 3HepreTMyeckuM BO3AENCTBUEM Ha
(akTopbl pocta. lNpu 3TOM NOBbIWAETCA (DU3MONOTMYECKUA YPOBEHb 3aLLUMTbI PacTEHWA K pasfuyHbIM CTpecc-
taktopam. lMpenapat PepturpenH donnap cnocobeH akTUBKU3MPOBATb a30THbLIN OBMEH CEeNbCKOXO3ANCTBEHHbIX
KynbTyp, 4TO B CBOK O4vepedb 06ecneunT ux nutatenbHbIMU U HEOOXOAMMBIMM 3riEMEHTaMK, yryylwas Konuye-
CTBEHHbI 1 KA4ECTBEHHbII NOKA3aTeNM ypoxas.

ViccnenoBaHms NPOBOAMMMCH C Y4eTOM MeToauMKM noneeoro onbiTa b. A. [locnexosa (1985), MeToauyecknx
yKa3aHWi No NPOBELEHWIO MONEBbLIX OMbITOB C KOPMOBLIMU KynbTypamu, paspabotaHHbix BHUW um. Bunbsmca
(1987, 1997) v gp.

Pesynbmamsi uccnedoeaHutl. CTpyKTypa ypoxasi Mo3BOMSET YCTAHOBUTL 3aKOHOMEPHOCTH (hopMMpOBa-
HUS ypoXas 1 NpocneanTb ero 3aBUCUMOCTb OT MHOro06pasnst hakTopoB BHELLHEN cpebl, AencTBiMe GruocTumyns-
TOPOB WAN SKCTPEMArbHbIX MOrOAHbIX YCroBui. OCHOBHBIMW COCTaBNSKOLLMMU CTPYKTYPbI YpOXas, XapakTepuayto-
LMW YPOBEHb Pa3BuTUS arpocuToLEeH03a 3epHOB000BBIX KyMnbTyp, SBASETCS rycToTa pacTeHnn K ybopke, konuye-
cTB0 60608 Ha 1 pacTeHuu, konm4ecTso cemsiH B 606e n macca 1000 cemsH.

PesynbTathl uccnegosanuin 2013-2014 rr. nokasanu, 4to B BapuaHTax ¢ 0bpaboTkoit cemsaH ropoxa 6mo-
CTUMYNSTOpPaMW pocTa ryctota CTOSHWA pacTeHuid k ybopke coctasuna 80,2-87,8 wwT./mM?, B KOHTpone — 70,4-
74,4 WT./M?, @ MaKkCUManbHas ryctota CTosHUS pacTeHuin K ybopke (87,8 wr./m?) Habnioganach B noceBax ropoxa
npu coBmecTHoi obpaboTke cemsH HoktuHom n ®epturpeitn CtapTom ¢ gBykpaTHon obpaboTkon no Beretauum
®epTurpeitn donmapom B hasax 4-6 nUCTbEB 1 ByTOHM3aLMM (Tabn. 1).

Ha nocesax HyTa, B cpefgHeM 3a [Ba roga uccrnegosanui (2013-2014 rr.), BbISIBNEHO, YTO NPUMEHEHME
B1oCTUMYNATOPOB POCTa TaKkKe NOMOXUTENBHO BIUSIET HA YCTOTY CTOSHWS pacTeHuit k y6opke. HamsbicLumil noka-
3aTenb HabntoaaeTcs B BapuaHTax ¢ COBMECTHLIM NMpuUMeHeHneM PusotopdinHa n GepturpeitH CtapT B npeanoces-
Hon obpaboTke cemsaH — 46,8-50,7 WT./M2 N0 CpaBHEHMIO C KOHTponem 6e3 obpaboTku cemsiH — 35,1-40,5 wr./m2
(Tabn. 2).

KonunuyectBo 6060B 1 KONMNYECTBO CeMsH B 0aHOM 606e nokasaTenu B 6onbluel cTeneHn o0ycroBneHHbIe
Bronornyecknmn 0coO6EHHOCTAMM KynbTyp, OAHAKO, NOA AEMCTBMEM NOTOAHBIX YCMOBUN U TEXHONOTMM BO3AENbIBA-
HWS CNOCOBHBI BapbPOBAaTh B 3HAYUTENbBHBIX Npeaenax.

MakcumansHoe konnyectso 6060B Ha ropoxe okasanoch B BapuaHTax ¢ obpaboTkon cemsiH Pusotopdu-
HoM + ®epTurpeiH CtapT — 4,2-5,2 WT. Ha 0AHO pacTeHne. Hanbornbluee KonM4ecTso cemsH B 6obax ropoxa v HyTa
ObIo B BapuaHTax ¢ COBMECTHOM 0bpaboTkon cemsH HoktHom u ®epturpeinH Ctaptom, coctaBme 5,3-5,8 Wrt. u
1,1-1,2 wr. cootBetcTBeHHO. Macca 1000 cemsiH ropoxa Haxogunacb Ha yposHe 235,0-265,3 T, HyTa -
278,5-296,8 r, camble kpynHble cemeHa Oblnv NofyyeHbl Ha BapuaHTe ¢ NpegBapuTeNisHON COBMECTHON 0BpaboTKoi
cemsH HoktHom u ®epturpeitn Ctaptom (Tabn. 1, 2).
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Tabnuua 1

CTpyKTypa ypoxas ropoxa B 3aBUCMMOCTU OT NpuMeHeHust npenapatoB PepturpenH, 2013-2014 rr.
BapuaHT onbiTa Kon-Bo pacTeHwuit, Kon-Bo 6o6oB Kon-Bo cemsaH |Macca 1000
obpabotka cemsiH 06paboTka no Beretauum wr./m? Ha 0fIHO pacTeHue, WT. | B 600e, WT. CEMSH, T
be3 o6paboTku 70,4 43 53 249,0

= " -

E ®epTurpenH d)onmlap B hase 4-6 nnCTbeB 726 47 5.2 2350

8 nira

& ®epturpenH Gonvap B hase 4-6 nucToes 729 47 51 2412

e +0yToHM3aums 1 nira ' ' ' '

3 -

o ®epTurpeiH d)onmi[; ?r g)aae OyToHM3aLMM 744 49 50 2477
ZE be3 obpaboTku 80,8 3,9 58 2415
[} o
g < ®epturpeitH ®onuap B hase 4-6 NMCTLEB 83,0 46 55 2474
s 1nira
L= ®epturpenH donmap B thase 4-6 NUCTLEB +
o =
+ “ 6yToHu3aums 1 nira 818 43 53 2516
S = “

E g ®epturpeiH ®onvap B hase byToHN3aLMM 838 43 5.4 2653
25 1nlra
5= be3 obpaboTku 80,2 42 53 241,1
% g S ®epTurpeiH d)onmlap/B tase 4-6 nncTbeB 824 44 53 2514
Sz~ nira
'’y ®© Y -
g aé_ 2 ¢emerpeMH6d>onMap B (pase 4-6 nuCTbeB + 82,6 52 49 2497
858 yToHu3aums 1 nira
5 -
a ge OepturpeitH ®onuap B hase byToHN3aLMM 83,6 5.2 5.2 2467
— 1nira
Tabnuua 2
CTpykTypa ypoxas HyTa B 3aBMCUMOCTM OT NpUMeHeHUs npenapatoB ®epturpeitH, 2013-2014 rr.
BapwaHT onbiTa Kon-Bo pacTe- Kon-Bo 60608 Kon-Bo cemsH |Macca 1000
0bpaboTka cemsH 0bpaboTka no Beretauum HWI, WT./M2  |Ha OfHO pacTeHue, WT.| B 600e, Wr. CEeMSH, T
< be3 0bpaboTku 35,1 19,6 11 278,5
- E ®epturpeitH Ponuap B dase 4-6 nuctbes 1 nira 37,2 21,0 1,1 290,8
&< ®epturpenH donmap B thase 4-6 NUCTLEB + 350 205 11 288 3
L§ 6yToHu3aums 1 nira ' ' ' '
OepturpeiH ®onvap B dase byToHnsaumm 1 nira 40,5 18,9 12 284,1
S 5= Bes ofpabotku 424 17,2 12 289,6
? &S ®epturpeitH ®onmnap B dase 4-6 nuctbes 1 nira 42,7 19,7 12 296,8
+ v -
z % pa ®epturpentH Gonnap B dase 4-6 nucTbeB 414 107 11 202.7
Eor5 +0yToHM3aums 1 nira
£ES ®epturpeiH Gonmap B dase bytoHusauyum 1 nira 47,0 20,4 12 287,3
% © be3 0bpaboTku 46,8 18,6 1,0 2848
T = ®epTurpeitH Gonuap B ase 4-6 nucTbes 1 nira 448 20,1 11 295,7
+ oo
I © " - -
H 5 7 ®epTurpeitH Gonunap B ase 4-6 nucTbes + byTo 443 205 11 288.2
SIg Hu3auus 1 nira
E o a “
§ E S ®epTurpenH d)onmi[;l ?r g)ase OyToHM3aLMK 50,7 20,3 12 2877
o =

ObpaboTka cemsH GUOCTUMYNATOPaMK POCTa NONOXMTENBHO BAMSIET HA NOKA3aTeNM ypoxanHoCT KynbTyp
1 KOPMOBbIX JOCTOMHCTB ypoxasi. BbisiBneHo, YTo coBMeCTHas npegnoceBHas obpaboTka cemsH npenapatamu Hok-
TUH 1 PepTurpenH CTapT NOBbILWAET YPOXanHOCTb ropoxa Ha 0,38 T/ra, HyTa — Ha 0,28 T/ra, npenapatamu Puso-
TopguH 1 GepturpeitH Ctapt — Ha 0,34 1 0,14 T/ra cootBeTCTBEHHO. CyLLECTBEHHO NOBbILLAET ypoxan 1 obpaboTka
NoceBOB ropoxa W Hyta npenapatamun ®epturpenH ®onnap no Beretauun. Tak, 6e3 06paboTkn cemsiH cpeaHss
YPOXaHOCTb N0 BCEM BapuaHTaMm C npumeHeHuem npenapata ®epturpenH Gonuap ropoxa coctasnsna 1,76 1/ra,
HyTa — 1,95 T/ra, yto Ha 0,19 u Ha 0,25 T/ra Bbie AaHHOTO nokasatens B BapuaHTe 6e3 o6paboTku nocesos
(Tabn. 3, 4). Ha doHe coBmecTHOM 06paboTkn cemsaH npenapatamu HoktuH n ®epturpeiH CTapT cpeaHss ypoxail-
HOCTb ropoxa, obpaboTaHHOro nNo BereTaumm, coctasuna 2,24 1/ra, 4to Ha 0,29 T/ra Bbille KOHTPONS, Ha doHe 06-
paboTkn cemsaH npenapatamu PusotopduH n Gepturpend Ctapt — 2,17 T/ra, yto Ha 0,26 T/ra Bbille KOHTpOnS
(tabn. 3). ObpaboTtka cemsH HyTa buocTumynsTopamu HoktuH n @epturpeitH CtapT COBMECTHO C ONpbICKMBAHWUEM
nocesoB no BereTauum depturpeitH Gonnapom NOBLILIAET YPOXANHOCTL KynbTypbl Ha 0,36 T/ra N0 CpaBHEHMIO C
KoHTponem 6e3 06paboTkM NOceBOB, COBMECTHAs 0bpaboTka cemsiH PusotopdmHom n GepturpeitH Ctaptom — Ha
0,65 T/ra no cpaBHEHWO C KOHTponem. Hambonblas ypoxanHOCTb (2,62 T/ra) OTMevanacb Ha BapuaHTe
C COBMecTHoI obpaboTkoit cemsH HoktuHom n ®epturpeitH Ctaptom, ¢ obpaboTtkon nocesoB depturpeitt donna-
poMm B ¢hase OyToHM3auum (Tabn. 4).
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Tabnuua 3
YpoxanHOCTb 1 KOPMOBbIE JOCTOMHCTBA YpOXas ropoxa B 3aBUCUMOCTM OT NPUMEHEHUS npenapatos PepTurpeitH,

2013-2014 rr.
BapwaHT onbiTa lMonyyeHoclra [MpuxoguTcsa nepesapumo-
obpaboTka ce- 060aBoTK 10 BereTaLM seoHa T nepesapumMoro 0OMeHHoM ro npoTenHa
MSIH P Y pHa, npoTenHa, T 3Heprum, ['x Ha 1 kopm. ed., T
be3 06paboTky 1,57 0,290 18,16 161
S " -
2 depTurpeitH d>onmlap B (hase 4-6 nucTLeB 173 0330 20,14 166
S _ nira
l§- ®epTurpeiH donuap B dase 4-6 NUCTbEB 1,80 0,342 20,82 166
2 +0yToHM3aums 1 nira
(] <
e ®epTUrpeitH dDonwel;\[i_I 7r ;baae ByToHM3aLMN 174 0,301 20,20 152
ZE Bes obpabotku 1,95 0,364 22,69 161
[ <
g. = ®epTurpeitH d>onmlag/|raaq)ase 4-6 nncTbeB 218 0,402 25.28 161
¥
&£ ; -
8= ®epTurpeitH ®onuap B dase 4-6 nucTbeB + 2.26 0407 26,27 156
+ 10 OyToHM3auus 1 nira
T
S =
:% ,% Oepturpeitt onumap B ase 6yToHusauum 1nfra 2,28 0,438 26,42 167
O
& © Bes obpaboTku 191 0,328 22,12 151
Saxk ®epturpeitH donuap B hase 4-6 nucTbEB
+ 55 1/ 2,13 0,363 24,51 151
=83 _ nira
& g + ®epTurpeitH donuap B dase 4-6 NUCTbEB 291 0,380 25,33 156
S5 2 +0yToHM3aums 1 nira
o 9 o Y]
E cz ®epTUrpeitH d)onmi;;;arj)ase OyTOHM3aLMN 217 0,386 24,78 160
HCP o506 2013 0,02
2014 0,01
Tabnuua 4
YpoxanHOCTb 1 KOPMOBbIE JOCTOMHCTBA YPOXas HyTa B 3aBUCUMOCTM OT NMPUMEHeHUs npenapaToB PepTurpeitH,
2013-2014 rr.
BapuaHT onbiTa MonyyeHoc 1 ra [Mpuxogutes ne-
obpaboTka ce- nepesapuMoro OBMeHHojt | PEBAPMMOrO fipo-
P WSH 0bpaboTka no BereTauum 3epHa, T HpOTeEHa T oweprin, I TeuHa
P ! prav, Ha 1 kopM™. ef., r
< be3 o6paboTku 1,70 0,278 20,57 142
- E OepturpeinH Gonnap B dase 4-6 nuctbes 1 nira 1,92 0,295 23,41 133
K'S ®epTurpeitH ®onuap B dase 4-6 nucTbes +
L§- OyToHn3auus 1 nira 1,88 0,286 22,82 132
OepturpeitH Ponmap B pase 6ytoHnsaumm 1 nira 2,05 0,296 25,34 126
a5 be3 obpaboTkm 1,98 0,302 24,03 133
S g < OepTurpeit ®onuap B dase 4-6 nucTbes 1 nira 2,20 0,342 26,54 136
* I+ ®epTurpeitH ®onuap B dase 4-6 nucTbeB +
§ g = 6yTonusauws 1 nira 2,21 0,340 2691 135
TS Oepturpeitt donmap B hase 6ytoHusauum 1 nfra 2,62 0,375 31,86 126
trg = be3 06paboTky 1,84 0,286 22,63 134
= § 5SS OepturpeiH ®onnap B dase 4-6 nuctbes 1 n/ra 2,39 0,400 29,46 142
- s ~
§- =S5 ®epTurpeitH ®onuap B dase 4-6 nucTbes + OyToOHN3a-
S & g z uns 1 n/ra 2,48 0,385 30,57 134
%72 OepturpeitH Ponmap B pase bytoHnsauum 1 nira 2,60 0,401 31,62 133
HCPos0s 2013 0,02
2014 0,02

AHanu3 gBYXNETHWUX LaHHbIX B HACTOSILLEE BPEMS HE MO3BONSIET BbISIBUTH CyLLECTBEHHOTO NpeuMyLLecTBa
no YpOXaiHOCTW, Bbixody OOMeHHOW aHepriv BapuaHTa obpaboTku nocesoB npenapatamn depturpeitH Gonnap,
ML NPOCNEXMBAETCA TEHAEHLMS HEKOTOPOrO NpeBbIleHNs BapuaHToB 0BpaboTki noceBoB B (hase OyToOHMU3aLMM
W ABYKpaTHOM B hasax 4-6 nuctbes u ByToHM3aumu. [poBEAEHHBIN XMMWYECKUIA aHanU3 3epHa NO3BOSNN BbISIBUT,
4TO MO BbIXOAY NEPEBAPUMOro MPOTEMHA YETKO Bblaensercs (Ha oHe 0bpaboTku cemsH) BapuaHT ¢ obpaboTkoi
nocesos B a3y byToHusaLmm npenapatom ®epturpeiH ®onuap: 0,438 u 0,386 T/ra (Ha nocesax ropoxa); 0,375 u
0,401 T/ra (Ha noceBax HyTa) COOTBETCTBEHHO. CrefyeT OTMETUTb, YTO HaMBONbLUMIA BbIXOA OOMEHHOM SHEpPrn
C ypoxaem Dbl nonyyeH B BapuaHTax ¢ NpeABapuTENbHON MHOKyNALMEN CeMsH npenapaTtoM HoKTUH + ®epTurpeiix
Crapt v obpabotkoi noceos GepturpeitH donuap B casy byToHnsaummn — 26,42 n 31,86 I'[x cCOOTBETCTBEHHO NO-
CEBbI ropoxa 1 HyTa.

3aknoyeHue. NpoBeaeHHble UCCMNEAOBaHNA MO WU3yYeHUo BIMSHUS GuocTumynsTopoB HokTuH u dep-
TUrperH Ha nocesax ropoxa v Hyta B 2013-2014 rr. nokasanu, 4To OHW BIMSIIOT Ha MOKasaTenn CTPYKTYpbl ypoxas,
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NO3BOSISAS MOBLICUTb YPOXANHOCTb KyNbTyp Ha BCEX BapuaHTax onbita. Hambornbluiee konuyecTBo cemsH B 6obax
ropoxa v HyTa Bblno B BapuaHTax ¢ coBMeCTHoI obpabotkoit cemsH HoktuHom n ®epturpeinH CtapTom, COCTaBMB
5,3-5,8 wr. n 1,1-1,2 wr. cooteercteeHHo. Macca 1000 cemsH ropoxa coctasuna 235,0-265,3 r, Hyta — 278,5-
296,8 r, camble KpynHble CeMeHa Obinv NOMyyeHbl Ha BapuaHTe C npefBapuTenbHoW 0BpaboTkoi cemsH
HoktuH + ®epturpern CtapT. Hanbonbluylo ypoxaiHocTb obecneunBaioT nocesbl, 0bpaboTaHHbIe npenapaTom
O®epturpeitt ®onmap B thase GyToHM3aLMKM 1 NPU ABYKpaTHOM 0BpaboTke Ha hoHe 0OpaboTku cemsH npenapaTamu
HokTuH + ®epturpeiH Ctapt u PusotopduH + Gepturpeitt Ctapt. Mo Bbixogy nepeBapyMoro NpoTeMHa YeTKoO Bbl-
pensetcs (Ha hoHe obpaboTky cemsiH) BapuaHT 06paboTkm nocesos B a3y GyToHM3aLMmM npenapatom PepTurpeitH
®onuap Ha ropoxe — 0,438 n 0,386 T/ra, Ha HyTe — 0,375 1 0,401 T/ra cOOTBETCTBEHHO. B BapnaHTax ¢ npeasapu-
TerNbHOW WHOKyNsALuen cemsH npenapatoM Hoktux + ®epturpeitd Ctapt n obpaboTkoit nocesoB depTurpenH donu-
ap B a3y OyToHu3auum 6bin nonyyeH HambonbLUMI BbIXOA OBMEHHOW 3HEPrUK C MOCEBOB ropoxa U HyTa — 26,42 v
31,86 I'x cooTBETCTBEHHO.
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Llenb uccrnedosaHull — cosepuieHcmMaos8aHue mexHomoauu 8o30erbigaHus aMapaHma Ha KopM U CeMeHa 8 ycrogusix
Camapcko2o 3a80mxbs. BaxHelwumMu U 0CHOBHbIMU UCMOYHUKaMU pacmumesisHo20 Chipbs ABMIAMCS MpaduyuoHHble 8udkl
mpag. O0HaKko He MosIbKO OHU OO/MKHbI UCNOb308aMbCs 0 npoussodcmea kopmog. OnpedeneHHyo UeHHOCMb npedcmas-
JIAIOM 8bICOKOYpOXaliHble, C WUPOKOU agpo3KoIoauyeckol yemolyugocmbro HempaduyuoHHbIe Kopmogble pacmeHusi. O0HOU
U3 makux Kysibmyp MHOZ0UENe8020 Has3HayeHus fesiemes amapaHm. 9ma Kyfbmypa MOXem no3eoums 8 KOpOmKUe cpoku
nosbicums 3thehekmusHOCMb KOPMONPoU3sodcmsa U CyWECMBEHHO YITyqwumb Kadyecmso Kopmos. AmapaHm omiuyaemcest
cbanaHcuposaHHoCMbI0 besika npu 6ombWoM Co0ep)aHuUU 8 HeM JIU3UHa, 8bICOKOU ypOXalHOCMbIO 3e/1eHOU Macck! U CeMSH,
UHMEHCUBHbBIM POCMOM, HENPUXOMITUBOCMLIO K NoYsaM, yemolyusocmbio K 6onesHaM, epedumesiam, 3acyxo- U coneycmodl-
YuBOCMbIO, YMO HEMANoBaXHO 8 3acywinugbix ycrogusx Camapckoeo 3aeomkes. Hapsdy ¢ 8bICOKOU ypoXalHOCMbIO U 8bICO-
Kol 6eIK080CMbI0 80 8Ce (hasbl 8e2emauyuu, amapaHm xapakmepusyemcs: xopowel 0masHOCMbI0, Ymo denaem e20 He3ame-
HUMBIM 8 36/1eHOM U CbIpbesoM KoHgelepax. O0HOU U3 NpUYUH, COEPXUBAOWUX WUPOKOE 8HeApeHUe aMapaHma 8 npou3sod-
CMBO U He NO3BOJAIWUX NOTHOCMBIO peasu3oebieamb €20 NOMeHYUarbHble 803MOXHOCMU, A8ISemCcs HeCo8epWEeHCMso
mexHonoauu 8030enkigaHusi U omcymemeue coomeememeyouwell mexHuku. B ®TBHY «[llogomxckuli HUIMCC» e pesynbmame
MHO20/1eMHUX uccrne0o8aHull Ha OCHO8E ydema aespOKUMamu4yeckux ycrogull pesuoHa u buomoauyeckux ocobeHHocmel
pacmerull paspabomaHbl Meopemuyeckue U npakmuyeckue OCHO8bI (hOPMUPOBaHUST 8bICOKONPOOYKMUBHBIX agpouyeH0308
amapaHma e ycnosusix Camapckoeo 3agomxbs. [1pednoxeH KOMNIEKC agpomexXHUYECcKUX npuemMos, No3goNsHWUX eapaHmu-
POBaHHO NoMydYamb 8 3aCyLWuUBhIX yCrogusx peauoHa ypoxali 3eneHol macce! 0o 60 mlea, cemsH — 8o 2,5 mlza.

AmapaHT (Amaranthus L.) — KynbTypa, KoTopasi CerogHsi cnocobHa 3HauMTenbHO YAYULLNTb COCTOSIHWE AEn
B KOPMOMPOW3BOACTBE. K JOCTOMHCTBAM CrnefyeT OTHECTW BbICOKYH) MACTUYHOCTb — MOXET BO3AENbIBATLCS Ha 3e-
MIEHYI0 Maccy BO BCEX CENbCKOXO3ANCTBEHHBIX PErvoHax CTpaHbl, He TpeboBaTeneH K noysam W Mo3TOMY MOXET
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BbIpaLLMBATLCS MOYTW BO BCEX MPUPOLHO-KMMMATUYECKUX 30HaX. VIHTEHCMBHO HapalMBaeT 3efieHyt maccy. Bbl-
[EPKMBAET OCEHHWE 3aMOPO3KM. AMapaHT YCTOMYMB K MOBbILLEHHBIM TEMMepaTypam, OH CnocobeH BeCT POTOCHH-
1€3 npu +40°C. OTCYTCTBME «MONYAEHHON AENPECCUN» NO3BOMNSET aMapaHTy BbIUTPbIBATH Y TPAAULMOHHBIX KOPMO-
BbIX pacTtenui [1, 3].

AMapaHT npeBOCX0aUT BCE TPaAMLMOHHbIE 3epHOBbLIE 1 3epHO6060BbIE KyNbTyphl Mo coopy 6enka, ammHo-
KMCNOT, BUTAMMHOB, Makpo- 1 MUKPOINIEMEHTOB C AUHNLbI MOCEBHOW Nnowaaun. Bo BCex YacTax pacTeHus Hakan-
NIMBAETCS OrPOMHOE KONMMYECTBO BUONOrMYECKM akTUBHBIX BELLECTB W coeanHeHuid. brarogaps 6oratenwemy 6uo-
XMMWUYECKOMY COCTaBY aMapaHT W NPOAYKTHI ero nepepaboTku HaXO4AT NPUMEHEHWE B CamblX PasnuyHbIX cdepax
YenoBEYECKOW XN3HEAEATENbHOCTH. B CBA3N C 3TUM M3yyeHne 0COBEHHOCTEN TEXHOMOMW BO3LENbIBaHNS amMapaH-
Ta Ha KOPM 1 CEMEHa SBNSETCA HECOMHEHHO aKTyanbHbIM W CBOEBPEMEHHbIM.

Lenb uccnedosaHull — COBEPLIEHCTBOBAHNE TEXHOMOTUM BO3MENbIBAHNS amapaHTa Ha kKopM U CEMeHa B
ycnosusix Camapckoro 3aBormKbsi.

3adava uccnedogaHull — U3y4uTb BNNSHME TEXHOMOMMYECKMX MPUEMOB BO3AENbIBAHNS Ha MPOAYKTMUB-
HOCTb amapaHTa.

Mamepuanbi u Memodbi uccnedosanuill. OnbiTbl 3aKNagbIBanNMCh Ha CEMNEKLUMOHHO-CEMEHOBOAYECKOM
ceoobopoTe nabopaTopum UHTPOAYKUMM, CENeKUMM KOPMOBLIX WM MacnuuHbiX KynbTyp ®IBHY «[ToBomxckuil
HUUCCy». lMoBTOpHOCTb YeTbipexkpaTHas, nnowaab aensHok — 100 M2 [oyBa ONbITHOMO y4yacTka NpeacTaBreHa
TUMUYHBIM CPESHErYMYCHBLIM YEPHO3EMOM TSXKENOCYMIMHUCTOrO rpaHynomMeTpuyeckoro coctasa. CogepxaHue ner-
KOrMAPONMU3yeMoro asota B MaxoTHOM cnoe 11,6-13,2 mr; nogswkHoro chocchopa — 15,8-19,5 Mr u kanusa —
14,5-20,1 mr Ha 100 r nousbl. OBGBLEKTOM UCCeSOBaHMI CIYXMNK copTa amapaHTa: KuHenbckuii 254 1 Kunec.

[Nonesble OMbIThl CONPOBOXAANMCH HEOOXOANMbBIMM HABMIOAEHUSMM, YHETAMM U aHANM3amm, KOTOpbIE Bbl-
NOMHSANNCh B COOTBETCTBUM C OBLLENPUHATBIMU METOANYECKUMM YKa3aHUAMK [2, 6].

Pe3ynbmamsbi uccnedosaHull. AMapaHT NNacTMYeH K YCrOBUSM XM3HU, He 04YeHb TpeboBaTeneH K nouy-
BaM W NO3TOMY MOXET BbIpaLLMBATLCS NOYTM BO BCEX MPUPOLHO-KMMMATUYECKUX 30HAX.

Mo knumaTnyeckum ycnosuam Camapckast 06nacTb OTNMYaEeTCs PE3KOM KOHTMHEHTANbHOCTBI). XapaKkTep-
Hbl BbICTPLIE NEpPexodsl OT CYPOBON MOPO3HOW 3UMbI K KapKOM M CyXOM fneTy, peskue konebaHus TemMnepatypsl B
TEYEHMe Ce30HOB, MECSLIEB 1 CYTOK, CyXOCTb BO3AyXa 1 06unbHas MHCONALMS, HEPaBHOMEPHOCTb pacnpeaeneHus 1
00LLMIN HeJoOCTaTOK OCaAKOB.

OfHWM 13 peLLaoLwyX KNMMaT4eckmx hakTopoB, onpeaensiowyx BO3MOKHOCTb BO3AenbiBaH!S amapaHTa
B HalLiel 30He, SBNSETCA TEMNepaTypHbI pexuM. [ns nofHOro pasBuTUs 3TON KyNbTypbl TPEByeTca cymma akTus-
HbIX (Bbiwe 10°C) cpeaHecyTouHbIX Temnepatyp ot 2000 rpagycoB ans paHHecnensix coptos Ao 2900 rpagycos
Ans no3aHecnenbix coptos. B Camapckoit o6nactu cymma aktuBHbIX Temnepatyp coctaensiet 2200-2700 rpagycos.

Be3Mopo3HbIit Neprog No CpeaHUM MHOMONETHUM AaHHbIM BapbupyeT oT 120 ao 150 gHen, npn Heobxoau-
MOV MPOJOMKMTENBHOCTM ero anst amapaHTa 90-130 gHen. [NocnegHue BECEHHME 3aMOPO3KM MO MHOMONETHUM AaH-
HbIM OTMEYAITCA, KaK NPaBIIO, B NEPBOMN Aekade Mas 1 peako B KOHLE Masi — MtoHe. [epBble 0CeHHMEe 3aMOPO3KM B
OONbLUMHCTBE PaoOHOB Hallern 06nacT 0TMEYalTCs Yalle BCero B KOHLE CeHTAOpS U He onacHbl Ansg amapaHTa,
TaK Kak gaxe y cpeHecnenbix COPTOB K 3TOMy BPEMEHM HarnnB CEMSH Y)Xe 3aKaHUMBaETCS.

lMpoBefeHHbIN aHanua TemnepaTypHoro pexuma B paroHe 1. Kuxens (LeHtpanbHas 3oHa Camapckomn 06-
nacTu) NokasblBaeT, YTO B NEPUOZ, NPOXOXAEHUS OCHOBHbIX (ha3 BEreTaLuy HanpsKeHHOCTb Tenna 3Aech 4oCTaTou-
Has 1 BMOMHE COOTBETCTBYET TPeOOBaHWAM paHHECNENbIX COPTOB aMapaHTa C AfMHOM BereTauyoHHOro nepuoga
100-110 gHei. [Ins cpeaHecnenbix COPTOB CO3AOTCS MeHee GraronpusiTHble YCroBKs BO BpeMsi 00pa3oBaHmus 1
CO3peBaHNs CeMsiH. [MOHKEHHbIN TEMNEPaTYPHbIN PEXMM YKa3aHHOTO nepuoda 3amennsieT NpoXOXaeHue oTMme-
YeHHbIX (ha3. CemeHa NOACLIXatOT MEAMNEHHO, U K YOOPKe UX BNaxHOCTb OKa3bIBAETCS BbiLLE KOHAULMOHHON.

Hpyrum hakTopom, onpeaenstowmm BO3MOXHOCTb BO3AenbiBaHUS amapaHTa, SBnseTcs BnaroobecneyeH-
HOCTb MOCEBOB B Nepuog Beretauun. bonbluas Yactb 06nacTy XapakTepuayeTcs HEYCTOMUMBLIM, a HXKHAs YacTb —
HEeAOCTaTOuHbIM yBraxHeHWeM. CpeaHerofoBoe KOnMYecTBO ocaakoB gocTuraet 450 MM Ha CeBepe, CHUXasCh K
tory obnactvt o 270 mM. borbluas YacTb 0CagkoB BbiNafaaeT B TENSIOE BPeMS roga, NpuiemM BO BTOPOW NOMOBUHE,
HanbonbLuas — B XonogHoe. B oTaenkHbIe rogbl Nepuoa, Koraa 0cagki He BbinagatoT, MOXeT Anutbes 40-54 gs.

PacyeT AencTBUTENBHO BO3MOXHOTO YpOXas amapaHTa C y4eToM CpeaHEMHOroNeTHUX nokasaTeneil Bna-
roobecneyeHHoCTH no 3oHam Camapckoi 0bracTu nokasan JOCTaTOMHO BbICOKWIA YpOBEHb NPOAyKTUBHOCTM 1,84-
2,65 T/ra cemsiH Npu CTaHOapTHON BRaxHOCTW 12% (Tabn. 1). YpoxaiiHOCTb pacTUTENbHOW MacChl B NEpecyeTe Ha
Cyxoe BeLecTBo 6,19-8,89 T/ra.

Takum oBpasom, xapaktepusys arpoknumartuyeckue ycnoeus Camapckoit 06nacT, MOXHO OTMETUTb, YTO
paloHbl CEBEPHOM M LIEHTPanbHON 30HbI BriaronpusaTHbl Ans BO3AenbiBaHns amapaHta. OgHako nepuognyecku no-
BTOPSIIOLLMECS 3aCyXM MOTYT caenaTth npobnemMaTiiHbIMu NonyveHne CTabunbHbIX ypoxae B KXKHOM 30He. B uenom,
MOXHO CKa3aTb, 4YTO NPK HEYCTONYMBOM U HEAOCTAaTOMHOM YBMAXHEHUW 3a BEreTaLMoHHbIA NepUoa 0Caakn He ume-
0T peLaioLiero 3HayeHus B CcosgaHun OOnblUMX 3amacoB NPOAYKTMBHOW Bnarn B nouvse, HeoOXOAMMON
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ANsi NONyYeHus: BbICOKMX ypoxaeB amapaHTta. Ocobo BaxHoe 3HaueHue npuobpeTaeT B CBS3N C 3TUM HaKOMNeHwe 1
COXpaHeHMe Braru 3uMHUX 0CaJKOB, KOTOPbIE NO3BOMSIHOT MOBbICUTL YCTOMYMBOCTb NPOM3BOACTBA CEMSIH aMapaHTa

B HEOpOLLaeMbIX yCnoBusax u CyLLeCTBeHHO paclUnMpuTb nnowaan nog aToMn LLeHHOIZ KyJ'IbTypOI7I.

Tabnuua 1
[eicTBUTENEHO BO3MOXHBIN YpOXXal amapaHTa npu eCcTeCTBEHHON BNaroobecneYeHHOCTH NOCEBOB
[MpMPOAHO-KNMMATMYECKUE 30HbI
Mokasatenu
ceBepHas LieHTpanbHas toKHas

Ocafku BereTaLyoHHOro nepruoaa, Mm 211 182 155
Konuyecteo nNpoAyKT1BHOW BNark B METPOBOM CIOE NOYBbI NEpes NOCEBOM, MM 170 130 110
3anacbl NpoAyKTUBHON BNaru, M3fra 3177 2574 2185
KoadhdhmumeHT ncnonb3oBaHus 0cagkoB 0,7 0,7 0,7
[leiicTBUTENBHO BO3MOXHBIN YpoXxai, T/ra

- CEMAH 2,65 2,17 1,84
- pacTUTenbHOM Macchl (Cyxoe BELLECTBO) 8,89 7,28 6,19

B OrbHY «[Mosomkckuit HAMCC» Gonee 20 net npoBOASTCS MHTPOAYKUMOHHBIE MCCNEOOBAHNS pasHbIX
BMIOB U copToobpa3LoB benosepHoro amapanTa. C 2004 roga BkntoyeH B [0CyAapCTBEHHbIN PEecTp COpT amapaH-
Ta 3epHO-KOPMOBOrO HanpaeneHus ucnonb3oBaHus KuHenbckuin 254. CopT obnagaet BbICOKOM NPOAYKTUBHOCTHIO
kak pactutenbHoi mMaccbl (65,0-85,0 T/ra) Tak u cemsH (1,5-2,8 T/ra). K HegocTaTkam copTa cnegyeT OTHeCTU HecTa-
BunbHOE CeMeHOBOACTBO. B rogbl C MOHMKEHHBIM TEMMEpaTypHbIM PEXVMOM BEreTaLUMOHHOTO Nepuoaa CemeHa
MOMHOCTBIO HE BbI3PEBAIOT, YTO 3aTPYAHSAET NOMyYEeHNE NOCEBHbIX KOHAMLMA NO BCXOXECTU. KpoMe TOro, CHUXKaloT-
Csl TEXHOMOrMYecKne Ka4yecTBa CEMSH, MCNONb3yeMblX 45 nepepaboTku B NULLEBON NPOMBILLTIEHHOCTY.

B cBsian ¢ aTum bbina nocTaBneHa 3agava, co3aartb COPT amapaHTa 3epHOBOTO HaMpaBIEHNs UCMOMNb30BaHNS
afjanTMpOBaHHOMO K YCMOBKAM HALLEro pervoHa, C KOpOTKAM BeretauMOHHbIM NepUoaoM, NOBbILIEHHBIM COepa-
Huem 6enka u macna B cemeHax. CoOpT C yKa3aHHbIMI XapakTepuCTUKaMi NOMyYeH, YCNeWwHO NpOoLEeN rocucnbITa-
Hue n B 2015 r. BKMioYeH B [0CYAapCTBEHHDIN PEECTP CENEKLUMOHHBIX AOCTUXEHWUA (Tabn. 2).

Tabnuya 2
OCHOBHbIE X035CTBEHHO-OMOMOrMYECKMe CBOCTBA HOBOrO copTa amapaHTa Kunec (2011-2013 rr.)

lMokasatenu KuHenbckuin 254, st KnHec Orkn. ot st
BereTaunoHHbIN neprog, CyTok 104 86 -18
BbicoTa pacteHui, cm 200 166 -34
YpoxanHOCTb 3eNeHomn Macesl, T/ra 81,5 72,0 95
CBop cyxoro BeLlecTBa, T/ra 19,5 17,3 2,2
YpoxanHoCTb CemsH, T/ra 2,77 3,08 0,31

Copt amapaHTa KuHec ckopocnernbii, NpoaomKUTENBHOCTb BeretTalumMoHHoro nepuoga 86-89 cytok. Otnu-
YaeTCs MHTEHCUBHBLIM POCTOM, HEMPUXOTNMBOCTLIO K NOYBAM, BbICOKOM 3aCyX0- U CONEYCTOMYUBOCTBLIO, YCTONYMBO-
CTbo Kk 6onesHsam 1 Bpeautenam. Boicota pactenun 130-160 cm, KycTucTocTb cnabas, nncTbs 3eneHon OKpacky.
CoupeTue — MeTErNKa cpeaHeit NnoTHOCTW anuHoi 70-80 cm, xenTon okpacku. CemeHa anckoBuaHomn dopmbl, beno-
ro useta, macca 1000 cemsH 0,70-0,80 .

Bnarogaps BbICOKOMY MOTeHUMany NpoayKTUBHOCTM, MOBbILUEHHOMY copepxaHuo 6enka 1 macna B ceme-
Hax COpT KOHKypeHTocnocobeH B necoctenHon 3oHe CpeaHero MoBomxbs. CopT 0TNMYAETCS BbICOKUM BbIXOAOM CY-
X0ro BelecTa 17-18 1/ra. Ypoxai cemsaH — go 3,0 T/ra, cogepxaHue 6enka B cemeHax — 17-20%, macna — 8-10%.
Bbicokasi npogyKTUBHOCTb, YCTOMYMBOCTL K abMOTUYECKUM CTPECCOpaM, TEXHONOMMYHOCTb, YTO MO3BONSET BO3ae-
NbIBaTh COPT 6€3 NPUMEHEHNS NECTULMAOB, TO CTb NOMNyYaTh SKOMOMMYECKN YACTYHO MPOAYKLMIO.

CemeHa MOryT 1Cnonb30BaThCA ANS NOMyYEHUs BbICOKOKAYECTBEHHOTO Macna Ans NULEBbIX U NevebHbIX
Lenen, Ans NPUroTOBIEHNS MKW, Kpynbl, HANWUTKOB. Ha KOpM — Kak 3eneHas nogkopmka, Ans nonyyeHns 06e3so-
KEHHbIX KOpMOB, cunoca. CeloT amapaHT npu LOCTUXEHUM TemnepaTypbl MoYBbl Ha rybuHe 3agenkn CemsH
10-12°C. B Camapckoit 0bnacTtu 310 06bI4HO nepBasi Aekaga Mas. Ha cunoc amapaHT MOXHO BbICEBATb M B TPETLEN
Aekage Mas. Cnocob nocesa 3aBUCMT OT HaMYMS MOCEBHbIX arperatos U LENe Cnonb3oBaHus amapaHTa: ot Lum-
POKOPSIBHOrO A0 CNAOLWHOrO. [ins nonyyeHus Makcumyma bruomaccsl ¢ egnHuubl nnowwaam B asbl ByToHM3aLmm —
LBeTeHus, a Takke Ans obneryeHns 60pbbbl ¢ COpHAKaMN PEKOMEHAYIOTCA LUMPOKOPSAHbIE NOCEBLI amapaHTa ¢
mexaypsabamu 0,45-0,70 m.

lMoceB amapaHTa NPOBOAST C Y4ETOM OCHOBHbIX CBOWCTB CEMSIH — Macca ceMeHu 06bl4HO MeHee 1 mr, a
Anametp — okono 1 mm. Macca 1000 cemsH konebnetca ot 0,45 go 0,9 r. Y cemsH amapaHTa Habniogaercs
SHAOTEHHbIN PN3NOMOTMYECKUI MOKO, 0BYCMOBNEHHbBIN NMOHKEHHOM POCTOBON aKTUBHOCTLIO 3apodbllla U HeJocTa-
TOYHOW BOZOMPOHULIAEMOCTHIO TKaHEM, OKPY)XaKOLMX 3apodblll. 3TOT MOKOM XapaKTepeH Ans ceexeybpaHHbIX ce-
MSIH 1 MOCTENEHHO 1CYe3aeT B NpoLecce Cyxoro xpaHeHus [8]. MoaTomy nyyile ncnonb3oBaTh 415 NOCEBa CeMeHa
no3anpoLLoro roga NonHOCTbLI0 NPOLLEALInE nocneybopoyHoe 4o3peBaHye.
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OfHWM 13 BaXHbIX YCMOBUIA, ONpeaensiowmx opMMpoBaHne ONTUMAIbHONM TyCTOTbI MOCEBA, SBMSETCS
HopMa BbiceBa cemsiH. B OIEHY «[Moomxckuit HUMCCy» B 2012-2014 rr. 6bInn 3aM0XeHbl ONbITbl N0 ONPeaeneHnto
BMWSIHWS HOPM BbICEBA Ha KOPMOBYH) 1 CEMEHHYHO NPOAYKTUBHOCTL (Tabn. 3).
Tabnuua 3
BnnsHue HopM BbICEBa Ha KOPMOBYHO 1 CEMEHHYIO MPOAYKTMBHOCTL amapaHTa KuHenbckuit 254
(WwwpuHa mexaypsgni 0,7 m), 2012-2014 rr.

Hopma BbiceBa, MIH./ra KonuyectBo pacTeHuit, Wr./nor. M 3eneHas macca, T/ra CemeHa, T/ra

04 20 39,6 1,55

0,6 34 474 1,65

0,7 40 54,0 1,76

0,9 45 63,9 1,84

1,0 49 66,0 191

11 61 68,6 2,02

13 70 63,5 191

14 73 60,6 1,87
HCP05 2012 . 2,17 14,66 0,10
2013r. 1,95 16,12 0,88

2014 . 1,33 18,78 0,06

B cpeaHem 3a Tpu roga u3yveHust HanbonbLLMI ypoxai 3eneHon Maccsl obecneunny BapuaHTbl C HOPMO
BbiceBa 0,9-1,3 MIH. BCXOXWX CeMsiH Ha rekTap. MakcumarbHas ceMeHHasi NpogyKTUBHOCTL (1,76-2,02 T/ra) Haxo-
annack B 6ornee LIMPOKOM Anana3oHe HOpM BbiceBa oT 0,7 4o 1,4 MIH./ra, B 3TX BapuaHTax OnbiTa JOCTOBEPHbIX
pasnuumin He Habnoganock.

B OIBHY «[Mosomkckuit HANCC» Ha NpoTspkeHWM NOCNeaHNX NATW NMeT 3aknagka OnbITHbIX U CEMEHOBOA-
YeCKMX NOCEBOB aMapaHTa BbIMOIHAETCS SKCNEPUMEHTANbHOM CEANKON TOYHOTO BbICEBA, CMPOEKTUPOBAHHOM U pas-
paboTaHHON Ha kadbenpe «HaaexHOCTb U peMoHT MawwuH» GIBEOY BO Camapckoit FCXA. 3a npototun paboueit
cekumm Obina npuHsTa cexkumst ceeknoBuyHon cesankm CCT-12B. WccnenoBaHust nokasanu, YTo paspaboTaHHast KOH-
CTPYKLMS NO3BONSIET BbICEBATL aMapaHT B ananasoHe ot 0,15 go 1,5 kr/ra 1 npoBOAMTL NOCEBbI HA PasfNYHbIe Lie-
nu. PesynbTaTbl NONEBbIX UCCELOBAHNNA AKCNEPUMEHTANBHOW CESANKM N0 ONPEAENEHN0 YCTONYMBOCTU BbICEBA,
PaBHOMEPHOCTM pacnpeaeneHns CemsH W pacTeHWid BAOMb psaKa, AMHaMWKa NOSBMEHMS BCXOLOB NoOKasanu, Yto
JaHHas cesnka obecreynBaeT BbICEB CEMSH amapaHTa B COOTBETCTBUW C YCTAHOBAEHHbIMU arpoOTEXHUYECKUMU
TpeboBaHuamMuM. Ha yyacTkax, 3acesHHbIX 9KCrepUMEHTanbHOM CEANKOW, ypOXanHOCTb aMmapaHTa Ha 3eMeHyo Maccy
W CemeHa NpPeBOCXoauna YpoKaHOCTb C KOHTPOSbHBIX Y4acTkoB Ha 24 W 35% COOTBETCTBEHHO W COCTaBnsAna B
cpeaHeM 3a nsATh NeT 56,4 T/ra 3eneHoi maccbl 1 2,3 T/ra 3epHa [4].

Cpoku y6opku amapaHTa onpeensoTcs LensMn ero Mcnonb3oBaHus. Ha 3eneHyto Maccy amapaHT nyue
ybupaTh B haszy MaccoBOro BhIMETbIBAHWS — Havana LBeTeHns. 3eneHas Macca COAEPUT B 3TO BpeMs Hambonb-
Lee KONMWUYECTBO NPOTENHA, @ HAKOMMEHWE HUTPATOB HE3HAYMTENBHO. Ha cunoc v rpaHyrbl Y6OpKy Hapo HaunHaTh ¢
hasbl NOSHOTO LIBETEHUS M 3aKaHuMBaTb B (pasy MOIOYHO-BOCKOBOW M BOCKOBOW CMENOCTU CEeMsH. 3apepkka C
ybopkoit [0 hasbl NOMHON CMEMOCTU CHUXKAET KaYeCcTBO KOpPMaA, TEPSETCS NPOTENH, a MOMS 3aCopSOTCS CeMeHamm
amapaHTa. Co3peBaHue CeMsH B COLBETUM NMPOUCXOANT HE OQHOBPEMEHHO, @ UAET C HWKHEN ee YacTh K BEPXYLLKe
aHanornyHo LpeTeHnto. Moatomy B BOpoXe CeMsH, yopaHHbIX 4O NOMHOW CMENoCTy, BCEraa MMEKTCs Heao3penble
CeMeHa B MOMOYHOM M MONOYHO-BOCKOBOW CMenocTy. Beneacteue Yero BNaxHOCTb cemsaH gocturaet 45%. Coxpa-
HEHWIO BbICOKOW BNIAXHOCTU CEMSIH CNOCOBCTBYET M TO, YTO MPW MOSIHOW CNENOCTN METENKY, LIBETKOBbIE YeLlyn He
YCbIXalT, @ OCTaKTCA COMHbIMU. [103TOMY Y6OPKY CEMEHHbIX MOCEBOB amapaHTa LenecoobpasHo HauMHaThb He pa-
Hee, YeM Yepe3 40 CyTOK OT Hayana LIBETEHMS NpW CO3peBaHWK B COLBETUM He MeHee 80% cemsH.

OnpegenstoLmm Npu3HakoM Co3peBaHns CEMSH SBNSETCS: U3MEHEHWe OTTeHKa CTebNs B HUKHENR YacTu go
BnegHo-xenToro, NUCTbs NprobpeTatoT GarpsHbIN LBET, HKHWUE NUCTbS OMaAaloT, a Npu NOTPSXMBAHWUM COLBETUN
CeMeHa ocbinalTcs. Ha CceMeHHbIX y4yacTkax LenecoobpasHo BbIMNOMHATL ABYXAPYCHYH YOOPKY 3epHOBbIMY
kombaltHaMn C LOMONHUTENbHON repMeTU3aLmeit, cpesas Maccy MeTenok n Beas obmonot. OcTasluytoca cTebne-
BYI0 Maccy cneayet ybupatb Ha cuioc KopMoyBopouHbIMM koMBanHamm [5].

ViccnegoBaHns pasHblX YPOBHEN BNAXHOCTW HA XpaHEHWE CEMSIH CBMAETENBbCTBYIOT O TOM, YTO ONTUMarb-
Has BNAXHOCTb ANS ANUTENBHOMO XpaHeHUs He JormkHa npeBbiwath 12%. Mpuyem BOpox ceMsiH Heobxoamumo aoBe-
CTW 0O yKa3aHHOM BMNaXHOCTW B TEYEHWE MepBbIX CYTOK ¢ MOMeHTa ybopku [7]. PaspaboTaHHble TeXHOMOrMYeckue
npueMbl BO3aenbiBaHUS amapaHTa Ha KopM U cemeHa anpobupoBaHbl B xo3ancteax Camapckoit 0bnacTu, pacnosno-
KEHHBIX B Pa3NNYHbIX arpoKNMMaTUYECKMX 30HaxX Ha nnoaam 6onee 150 ra.

3akntoyeHue. Takum 06pa3oM, Hay4HbIN 1 NPOU3BOACTBEHHDbIN OMbIT BO3AENbIBAHNS amMapaHTa Ha KopM M
CEeMeHa XapaKTepuayeT 3Ty KynbTypy Kak NnacTU4HYI0, 3aCyX0- U XapOoyCTONYMBYHO, CNOCOBHYI0 (hOpMMPOBAaTH Bbl-
COKME ypOXan KOPMOBOM MacChbl U CEMSH B NOYBEHHO-KMMaTUYECKuX ycnosusx Camapckoro 3aBonxbs. [1ns Bos-
JenblBaHus  amapaHTa  LenecoobpasHo  MCronb3oBaTb  COpTa  MeCTHoW  cenekumn  Kumenbckwmin 254
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ANs BblpalLMBaHMs KOPMOBON Macchl U KMHeC Ans nonyyeHus ToBapHbIx cemsiH. OnTumanbHas HopMa BbiceBa ce-
MSH NPy LLMPOKOPSHBIX noceBax ¢ Mexaypaabamu 0,70 M Ha 3eneHyro Maccy Haxogutes B npegenax 0,9-1,3 miH.,
Ha cemeHa — 0T 0,7 10 1,4 MITH. BCXOXUX CEMSIH Ha rektap.
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Uens uccnedosaHull — nosbieHue sghhekmusHocmu desimenibHOCMU 1UCMO8020 anhapama. Hay4yHo 060CHO8aHO U
0oKa3aHo, Ymo U3MEHeHUSs JIUCMO8020 annapama 8 nepsyro o4yepeds 3asucsim om cnocobos u cpokos obpe3sku kpoH. ObpesKy
8bINOSIHANU 3uMoll, Unnu 3uMoll U 8 paHHenemHul nepuod (npu Hanuyuu 10 nucmbes Ha npupocme) 8pY4HYI0 (KOHMPOSb), KOH-
mypHO ¢ ghopmuposaHuem ninodosol cmexb! wupuHoU 0,8 m 8 HuxHel u 0,5 M 8 8epxHel yacmu, exe200HO ykopadueas npu-
pocmbl Ha hepughepuu KPOHbI, @ makxe KOHMypHOM ¢ pyyHou dopabomkoll. MccrnedogaHue CPOKO8 KOHMYPHOU 0Bpesku 8
YmaHckom HayuoHansHoM yHusepcumeme cadogodcmea Havamo eecHol 2011 e. ¢ 18 sapuaHmamu, noemopeHue 8apuaHmos
yembipexKkpamHoe ¢ nmbio yyemHbimu OepesbsiMu 8 HacaxdeHuu copmoe ondeH Lenuwec u [xoHasend ¢ eepemeHoob-
pasHol KpoHoli nocadku 1995 2. Ha nodgoe M.9 T337 no cxeme 4x1 m. Cucmema codepxaHusi noyebl 8 Mexdypsidbsx depHO80-
nepeaHoliHas, 8 NPUCMBOIIbHbIX Noocax — 26pBUYUOHbIL nap; OPOWEHUE KanefbHoe. YCmaHo8meHo, Ymo npu KOHMypHoU 06-
pe3ske (¢ pyyHol dopabomkol) 7610HU UCmMosasi nnacmuHka copmos ondeH Lenuwec u [JxoHagend 8 opowaemMom Hacax-
deHuu Ha nodsoe M.9 Ha 14% monuwe, a ee 8bINOIHEHUE 8 paHHenemHull nepuod niowalb Aucma u ucmosasi N08ePXHOCMb
Ha 6% 6onbwe. Cnocob obpesku cyuiecmeeHHo enusiem Ha nnowadb aucmogoll nogepxHocmu (8nusHuUe ghakmopa 74%), 0b-
nucmeeHHocms Oepesbes (57) u monwuHy nucmogol nnacmuHku (46), a cpok 0bpesku — Ha nnowads NUCMOo8oU NMacmMUHKU
(12%).

Obpeska NNoAoBbLIX AEPEBLEB — BaXHbIA arpOTEXHUYECKNA NPUEM, PETYNIMPYIOLLMIA POCT U NMOAOHOLLEHME,
YNyYLLIAIoLWMA Ka4eCTBO NNOAOB W CrOCOOCTBYIOLLMIA 3DPEKTUBHOMY YX0dy 3a HacaxaeHaMU. QPAeKTUBHbIE Npu-
embl 00pesku 0becneunBaloT YCTOMYMBLIE YpOXaM KAYECTBEHHBIX MMOAOB C MUHUMAMNbHBIMK 3aTpatamu Tpyda W
cpeacts [1, 7]. B cBsa3u ¢ ycuneHnem gecuumta KBanuguumpoBaHHOro nepcoHana Heobxoauma paspabotka cnoco-
6oB 06pesky, B YaCTHOCTU MEXaHWU3NPOBAHHON (KOHTYPHON) [2, 6]. ONTUMMU3NPYS YCIOBUS OCBELLEHMS, paLOHanb-
Hble cnocobbl 1 CPOKM 0BpeskK, co3aaT yCrnoBus Ans 3PGEKTUBHON AEATENBHOCTU NMCTOBOrO annapara [5], uto
obecrneynBaeT BbICOKUIA ypoxa B TEKYLLEM CE30HE M (POPMMPOBAHME reHepaTMBHLIX NOYEK Ans ypoxas OyayLiero
roga [3, 4].

Lenb uccnedoeanull — noBbILLEHVE APPEKTUBHOCTN LEATENBHOCTY NMCTOBOrO annapara.

3adayu uccnedoeaHull — N3yunTb BNUSIHUE CPOKOB M cnocoboB 0Opesku NUCTOBOro annaparta; obecne-
YUTb ONTUMASIbHbIE XapaKTEPUCTUKMA NIUCTOBOTO annapara.
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Mamepuanbi u memodbI uccnedosaHull. VccnefoBaHne CPOKOB KOHTYPHO 06pe3ku B YMaHCKOM HaLm-
OHanbHOM YHWBEpCUTETE CafoBOACTBA HavaTo BecHor 2011 r. ¢ 18 BapuaHTaMu, NOBTOPEHWUE BAPUAHTOB YeTbIPEX-
KpaTHOE C NATLIO Y4EeTHbIMW AEPEBbSAMM Ha y4acTKe B HacaxaeHun coptos [ongeH [lenviwec n [xoHasens ¢ Bepe-
TeHooOpa3Hoit kpoHoit nocaakm 1995 r. Ha nogeoe M.9 T337 no cxeme 4x1 m. Cuctema cogepKaHus NOYBbI B MEX-
DYPAObAX AEPHOBO-NEPErHOMHas, B NPUCTBOSBHbIX NONOCaX — repObuLmMaHbIA nap; OPOLLEHME KanerbHOoe.

[epesbs 0bpesany 3UMOi, UK 3MMON 1 B paHHENETHWIA Nepuog, Npu Hanuyum 10 NMCTLEB Ha NPUPOCTE, a
TaKke B NEPBLINA rOf WCCMeaoBaHUA 3MMON, Aanee TONMbKO B paHHeneTHU nepuod. Cnocobel 0bpeskn — BpyYHy
(KOHTPOSb), KOHTYpHas C (hOPMUPOBAHMEM MIIOLOBO CTEHbI LWUPKUHOW 0,8 M B HUXHER 1 0,5 M B BEpXHEN YacTu, ¢
eXerogHbIM yKopaunBaHUEM MPUPOCTOB Ha Nepudepun KPOHbI, a Takke KOHTYpHas ¢ py4yHon gopaboTkon. PyyHas
obpeska — 0bLenpuHaTas AN KPOHbI CTPONHOE BEPETEHO, @ KOHTYPHYI0 MMUTUPOBAIM C NMPUMEHEHWEM LwabnoHa.

Mnowaap NucTa NNacTUHKK ONpeaensny B KOHLE BereTalum MeTOAOM «BbICEYeK», 0Tbupas u B3BelumBas
no 10 NMCTOBbIX NNACTUHOK C Kaxaon nNoBTOpHOCTU. [Janee otbupanu 20 Bbiceuek obLiEN nnowaabo He MeHee
20 cm?, B3BELLMBANM W OMpeaensny nnowaab MMCTOBON NAACTUHKK No dopmyre

_MXS§ Xn

T mxN
rae S — nnowaab TUCTOBOM NNAcTUHKKM, CM2; St — nnowagp Bbiceyku (S1 = 0,785 D2, rae D — aMameTp BbICEYKH, CM);
N — KONWUYECTBO Bbiceyek; M — Macca NUCTLEB B MapTuW, I; M — Macca Bbiceyek, I; N — Konm4ecTBO NIUCTLEB B nap-
MK,

KonnyecTBo N1CTbEB ONpeaensnm ux NogcyeToM Ha NoAoHOCHbIX 06pa3oBaHUsX W BEreTaTuBHbIX nobe-
rax. ObLyto NnoLyaab NNCTOBON NOBEPXHOCTW OMPELENSnM YMHOXEHWEM NNOLLAaN INCTOBON NNACTUHKNA HA YMCNO
NUCTbEB Ha AEPEBE M KOMMYECTBO AEPEBLEB HA rektape. TOMLMHY NNCTOBON NMNACTUHKW onpegensnu «Typrome-
pom-1» ¢ To4HoCTbH0 0,01 MM.

Pesynbmamsi uccnedogaHull. B cpegHem 3a rofbl MCCMEAOBaHWA KONWYECTBO NIMCTHEB HAa AEPEBbAX
copTa [xoHaBena CyLeCTBEHHO MEHbLUE KONMYECTBO NUCTbEB Ha fepeBbsx copta longeH Oenuwec (tabn. 1).
MakcumanbHoe 3HaveHne Mccneayemoro nokasatens no obenM coptam 3admKCMpoBaH Nocne TPaaULMOHHON 3UM-
Hel obpesku. o pe3ynbTatam MHOrOGhaKTOPHOTO AMCMEPCUOHHOrO aHanmaa (puc. 1), 06nMcTBEHHOCTb JepeBbeB
copTa [xoHaBena HecKonbKo yCTynana AaHHOMY nokasaTento copta longeH denuwec. Mocne KoHTypHOR 06pesku
3HaYeHne nokasaTens Heckonbko Huxe. Mpu paHHeneTHel 0bpeske KONMYECTBO NUCTLEB HECKOMbBKO yCTynano Ta-
KOBOMY Moka3aTento npu 3umHei obpeske, ogHako Ha 3% NPEBbLICUNO MOKa3aTenb 3UMHEN B COYETAHWUM C paHHe-
netHen. OBnMCTBEHHOCTL cyllecTBeHHO (57%) 3aBucena oT crnocoba obpesku U 0COBEHHOCTEN NOMONIOTMYECKOrO
copta (13%), a cpok 06pe3ku NoBIUAN Ha Heé nuwb Ha 9%.

Tabnuua 1
XapakTepucTuka NMCTOBOrO annapara AepeBbeB S0I0HN B 3aBMCUMOCTY OT cnocoba n cpoka 0bpesku
(2011-2013 1r.)
Copr Cnocob Cpok oBpesn Konuuecteo [Mnowaab n1cToBoit (JIuctoBast NOBEPXHOCTb, | TOMLMHA NCTOBO
0bpesku NCTbEB, WIT./Aep. NNacTUHKK, CM2 TbiC. M2/ra MNACTUHKM, MKM
1 2 3 4 5 6 7
3UMHWMI (KOHTPOSb) 1585 33,6 13,3 21,0
2 Bpyuryto 3UMHWIA M paHHENETHMIA 1544 339 13,0 20,2
g (koHTpOIb) [NepBblii pa3 3I/IM0I7I1 fanee 1570 348 136 106
ket paHHEeNeTHUI
z 3UMHMiA 1449 30,6 112 22,2
= 31MHWUA 1 paHHENEeTHMIA 1333 30,1 10,0 21,1
S | Konrypras Tepeblit pa3 3uMon, fanee
¥ 1425 32,4 11,6 19,9
paHHeNeTHUI
KoHTypHas SUMHWI 1389 32,0 111 25,2
¢ pydHO 3VIMHI{II7I n paHHeJ:leTanZ 1287 34,3 11,0 24,5
fopaGorkoi | 1ePBblf a3 3umoit, panee 1338 35,6 11,8 229
paHHeNeTHUI
31MHUiA 1505 34,2 12,8 23,5
3UMHWIA M paHHENETHMI 1412 36,1 12,7 24,7
o Bpyuryto I - -
5 epBblii pa3 3uMoii, Aaree 1442 36,1 13,0 25
] PaHHENeTHNI
3 SUMHNIA 1333 33,4 11,0 24.6
& KoHTypHas 3UMHWIA M paHHENETHMIA 1294 354 114 24,2
Mepablit pa3 anmoit, faree 1338 34,9 117 237
PaHHENeTHNI
KoHTypHas V3VIMHI/II7I _ 1340 34,1 114 25,7
¢ pydHO 3VIMHICII/I M paHHEneTHYiA 1258 345 10,8 254
fiopaGorkoi | | 16PBbI pas 3o, fanee 1281 35,7 114 24,5
paHHEeNeTHUM
HCPos 157 29 17 11
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Puc. 1. CpegHue 3HaueHus n3yvaemblx akToOpOB:
1 — nokasaTtenei KONMYECTBA JICTBEB; 2 — NMOLLAAN NIMCTOBOM NNACTUHKM; 3 — 0OLLEil IMCTOBOM NOBEPXHOCTH;
4 — TOMLMHBI INCTOBOW NNacTUHKK 6510HM copToB Monaex Aenuwec (TA) n Dxonaseng () B 3aB1cUMMOCTM OT cnocoba v cpoka obpesku
(pesynbTaThl AMCNEPCUOHHOO aHanm3a):
cnocob 0Bpesku: P — BpyyHyto (KOHTPOnb), K — KOHTYpHBIN, K + P — KOHTYpHbI C py4HOIt fopaboTkoin;
cpok 0bpe3kut: 3 — 3umon, 3J1 — 3uMoii 1 paHHENETHWIA, J1 — NepBbIi roA 3UMOI AarnblUe paHHENETHIN

Obwwas n1cToBas NOBEPXHOCTb CUMbHO 3aBucena oT konuyectea nuctbes (r = 0,81+0,10). Mnowags nu-
CTOBOW NnacTuHk copTa longeH Jennwec cyulecTBeHHO MeHbLUe TakoBoro nokasatens copta [xoHaseng. MNocne
0bpeskn B paHHeneTHUI nepuog, nokasatenb 0bomx coptoB bonblue Ha 6%, a KOHTYpHas obpeska ero yMeHbLunna.
/i3meHeHne nokasaTens Bbl3BaHO MPEUMYLLECTBEHHO OCODEHHOCTAMM roga WccneaoBaHust (BNWsiHWE akTopa
48%), CyLIECTBEHHO HIKe BnMsaHWe nomonoriyeckoro copta (17), cnocoba (14) u cpoka obpeskm (12%). Mpm KoH-
TYPHOW 0Bpe3ke 1 KOHTYPHOW C py4HOi JopaboTKON NUCTOBAs MOBEPXHOCTb YMeHblunnach Ha 10% (BnusHue ak-
TOpa 74%), a ee NpoBeAeHNe B PaHHENETHWN Nepuog Ha 3% YBENWYMIO 3Ha4eHue nokasarens. Jluctosas nnacTuH-
ka copTa longeH Jenuwec Ha 11% ToHbLUE NUCTOBOW NNacTuHKK copTa [hkoHasens. [okasatenb Heckomnbko 6orb-
LUe npu KOHTYpHOI obpeske (BNusiHWE dhaktopa 46%), noutn Ha 14% Bonblue Nocne KOHTYPHOM C py4YHON Aopabor-
KoM (MO CpaBHEHMIO C 0BPe3Koit BPYYHYHO) U Ha 7% nocne 0bpeskn B paHHeneTHUit nepuog (BnusHue daktopa 10%).

Mexay TOMLYMHON NIMCTOBOM NAACTUHKK U CPeHEN Maccoil NNoAa BhISIBNIEHA CUIbHAs NpsMas Koppensyu-
OHHas 3aBucumocTb (r=0,71+0,16), cpeaHsas ¢ ypoxanHocTblo (r=0,45+0,33) n cogepxaHuem xnopogunna B NncTb-
ax (r=0,42+0,35).

3akntoyeHue. MNpu KOHTYpHOI 0Bpeske C pyyHo AopaboTKOM NNCTOBas NnacTuHka S6noHM copToB onaeH
[envwec n [xoHaseng Ha 14% Torie, a nnowags fIMCTOBON NOBEPXHOCTU — Ha 16% MeHbLue. [Mpn paHHeneTHen
obpeske nnowagb NUCTOBOW MAACTUHKM W NAOLaAb NIMCTOBOM MOBEPXHOCTW fepeBbeB S6MOHM Ha 6% Gonblue.
Cnocob 0Bpesku CyLLeCTBEHHO BAKUSET HA NNOLWadb NMCTOBOI NOBEPXHOCTH (BNMsSHWE dakTopa 74%), 0bnucTBeH-
HOCTb AepeBbeB (57) M TOMLUMHY NMCTOBOW NAacTuHKKA (46), a cpok 0Bpeskn — Ha Nnowaab UCTOBOM NAACTUHKM
(12%).
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Lenb uccredogarull — nogbiueHUe npodyKmUSHOCMU U Kayecmea ypoxas copmo- u gudocmecel SYMEHs U 08ca C
20poxoM (ycamozo mopghomuna) npu UCNOIb308aHUU Ha 36PHOCEHAX Ha PasHbIX YPOBHSAX MUHEPabHO20 NUMAHUS Ha YepHO-
3emMe 06bIKHOBEHHOM 8 ycrogusix necocmenu CpedHezo Nosomxba. [posedeHo coseplueHcmeosaHue nodbopa Kynbmyp U ux
cmecell, ymoyHeHUe hapamempos U npuemos ux 8o30esbigaHus. Kopmocmecu, cocmoswue U3 SYMeHs, 20poxa U ogca codep-
JKam ece OCHOBHble KOMNOHEHMbI PayUOHa: KOHUEeHmpambl, 8 sude Hedo3peswie2o 3epHa, 2pydbill KOpM, 8 8ude 371aK08020
CeHa, U COYHble Kopma, 8 sude 3enéHol maccbl. [pusedeHbi pesynbmambi uccnedogaHull no oyeHKe npodyKMuUBHOCMU U KOp-
MOB0OU UeHHOCmU copmo- U eudocMecell 3epHOCEHaXHbIX Kyfbmyp, CnocobHbIX (hopMupogame niaHupyembili ypoxal
3-4 mbic.lea KopMOBbIX €QUHUY Ha Pa3HbIX YPOBHAX MUHEpPanbHO20 numanus 8 ycrosusx necocmenu CpedHezo [108omkbS.
B dsyxcpakmopHbiil onbim Obinu  8KMMKOYEHbI pPa3fuUYHble copma sSYMeHs, oeca U 2opoxa — siYMeHb Bakynma u
Besenyykckuli 2, ogec KoHkyp u Anmiop, 2opox ®naemaH 9 u ®naemaH 12, ux cmecu npu pasfiuyHbiX HOpMax ebicesa
(cpakmop B) u eHeceHue ydobpeHul Ha niaHupyembili ypoxal (ghakmop A). B cpedHem 3a nepuod uccnedosaHuli ¢ 2012
no 2014 ez, npu ybopke Ha 3epHOCeHax  Haubormee  ypoxalHbIMU — OKasajiucb  8apuaHmbl  SYMEHb
(Bakyna + besenruykckuli 2) + ogec (KoHkyp + Anrop) + 2opox (®naemaH 9 + @raemaH 12), obecneyus 8b1x00 3epHOCEHaXHOU
macebl 14,8-18,7 mlea. B cpedHem 3a 2012-2014 2. npu ybopke Ha 3epHOCEHax cmecu obecneyusanu 6bIX00
3,64-5,86 mbic. kopm. €d. ¢ 1 2a. Jlydwell obecnedeHHOCMbIO hepesapumbiM NPOMEUHOM OMIUYanUCh CMeCcU C yyacmuem eo-
poxa. MakcumarbHbili cbop KOpMONPOmMeuHoBbIx €AUHUY U 0BMEHHOU 3Hepauu obecnevusasncs eHeceHuem ydobpeHul Ha
emopom (poHe. CambiM 8bICOKUM 3HaYEHUEM No 3MuM nokazamesnsM Omiuyanucb cMecu ¢ 20poxoM — 6,83 meic.lea u
75,50 [[Ixl2a coomsememeeHHo.

Co3gaHue NoMHOLEHHOW KOpMOBOW 6asbl 4151 pa3BUTUS XWUBOTHOBOACTBA B MOMHON MEPe 3aBUCUT OT npa-
BUIbHOrO Habopa kynbTyp. [115 KOpMOBLIX Lienei 6onbLIoA MHTEPEC NPeACTaBNAT He TONLKO OAHOBWAOBbLIE NOCe-
Bbl, HO 11 UCMOJb30BaHNe CMELLaHHbIX NOCEBOB KOPMOBBIX KyNbTyp. MpaBunbHO nofobpaHHble CMeLLaHHble NOCeBbI
NO3BONSIOT MonyyaTh cHanaHCMpPOBaHHYKO B KOPMOBOM OTHOLLEHWM NpoayKumto [2, 4, 7]. CmelwaHHble noceBbl 3na-
KOBbIX 1 60BOBbIX KyrbTyp Ha 3€PHOCEHAX W 3epPHOYPaX MO3BOMSIHOT MO CPABHEHNIO C YACTLIMU 3ePHODYPaXHBIMU
noceeamu ysenuumsatb cbop benka ¢ 1 ra Ha 15-30% [1].

BospenbiBaHue 3nakoBo-6060BbIX CMeCei Ans NPOU3BOACTBA 3ePHOCEHaXa OCHOBAHO HA HOBOM NpUHLMNE
nopgbopa KOMMNOHeHTOB. CMeLLaHHble NoCeBbl (DOPMUPYIOT U3 PACTEHUI U COPTOB C PA3HOWM NMPOAOMKUTENBHOCTLIO
BereTaLUMoHHOro nepuoga. YaauHo nogobpaHHble CMecy U3 3epHOMYpakHbIX KynbTyp obecneynsaioT onTUManbHyo
ryCTOTY W MAOTHOCTb TPaBOCTOS, 06pa3oBaHMe APyCHOCTH, a criegoBaTenbHo, bonee paBHOMEPHOe 1 NOMHOe UC-
nonb3oBaHue (hakTopoB XW3HW PacTeHWU — CBETa, BRaru 1 nuTatenbHbix BelecTs [8]. BknioyeHne 6060BbIX kynb-
TYp B KOPMOCMECW MO3BOMSIET 3HAYNTEMNbHO YBENWYWTL COLepXaHue npoTeuHa B kopMme, a Takke Grnaropaps
asoTdukcauum 6060BbIX, ApYrMe KOMMOHEHTLI CMECH 0BecneynBatoTCcs asoToM, YTO MO3BONSET NOMyYaTh BbICOKME
ypoxau 3KOMOr4ecki YUCToro kopma 6e3 BHeCeHns yaoBpEHN U ¢ HE3HAUUTENBHON HOPMOM X NPUMEHEHNS.
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lMpobnema ycTpaHeHus gecuuymuta KOPMOBOrO PaCTUTENBHOrO Benka B paLyoHaX XMBOTHBIX MOXKET HaNTK
NPaKTUYECKOE PELLEHe NpY OpraH13aLi NPOMbILLNIEHHOrO CEMEHOBOACTBA N 0CBOEHWS 6060BbLIX KynbTyp B 6060-
BO-3MaKOBbIX 3€PHOCEHaXHbIX CMeCsX [2, 6]. BomblUOA MHTEPEC BbI3bIBAKOT UCCNEAOBAHUS MO WU3YYEHUO COPTO-
BMAOBbIX CMECEN SYMEHS, OBCa 1 ropoXa, COBEPLUEHCTBOBAHWIO Nogbopa KynbTyp U WX CMECEN, YyTOYHEHWO napa-
METPOB W NPUEMOB VX BO3A€NbIBaHMS [5].

3epHodypaxHble KynbTypbl UMEKT pasnunyHble Guornornyeckme CBOMCTBA, YYUTbIBATb KOTOpbIE HEobXoau-
MO Npn POPMUPOBaHUN CMeCel. Tak, OBEC MEHbLLE YrHETAeTCs APYTMMM KynbTypamu W 3HAUMTENbHO Gonblue Yem
SYMEHb HaKannMBaeT BereTaTyBHOM Macchl. [OPOX TPagnLMOHHO ocTaeTcs Hanbonee 3HauYNMbIM UCTOYHUKOM pac-
TUTENBHOTO NPOTEWHA CPeam MoneBbIX KynbTyp 30H PUCKOBaHHOrO 3emneaenus. CosgaHue ero cMellaHHbIX noce-
BOB C 3epHOBbIMM KynbTypamu no3sonseT 6onee ahdekT1BHO UCMONb30BaTL NNOLOPOANE NOYBbI, NPK 3TOM HEOb-
XOAMMOCTb BHECEHUS MUHeparnbHbIX YaobpeHuit coxpaHseTcs. Fopox nyudile Bo3genbiBaTb B CMECU C TakuMK 3ep-
HOBbIMM KynbTypamu, kak oec (Avena L.) n sumeHb (Hordeum vulgare L.), Tak Kak OHU pa3nuyaroTcs o CTPOEHNIO 1
PaCcnoNOXKEHWIO KOPHEBOM CUCTEMbI, 3a CYET YEro NOMHEE MCNONb3YHOTCA (PAKTOPbI BHELUHEN Cpeabl 1 NNojopoans
noyssl [1, 3].

Bo6oBo-3nakoBble cMecK YoMpatoT Ha 3epHOCEHaX B KOHLIE MOSTIOYHO-BOCKOBOM 1 Havane BOCKOBOW Crero-
CTU 3epHa. PacTeHune copepxuT onTUMarnbHoe COOTHOLIEHWE MUTATENbHbIX BELLECTB, B HUX MEHbLLE KNeT4aTku, Yem
B CeHaxe NILEepPHOBOM, HO 3HauuTenbHO Gonblue NEerkoycBOSEMbIX CaxapoB, B 3TOT Nepuog AOCTUraeTcs
HanbOrbLLUMI BbIXOA NUTATENbHBIX BELLECTB. KOpMOCMECH, COCTOsILLME 13 )MMEHS], FOpOXa M OBCa COAEpXaT Bce 0C-
HOBHbIE KOMMOHEHTbI paLMOoHa: KOHLEHTPpaTbl, B BUAE HEA03PEBLLEro 3epHa, rpyObli KOPM, B BUAE 3N1aKOBOrO CEHa,
11 COYHbIE KOpMa, B BUAE 3eNEHON Macchl [7].

Lenb uccnedosaHuil — NOBbILLEHNE NPOAYKTUBHOCTH W KAYECTBA YpOXas COPTO- U BUAOCMECEN SYMEHS
1 0BCa C ropoxom (ycatoro MopgoTvna) Npy MCMOMb30BaHWW Ha 3€PHOCEHAX Ha PasHbIX YPOBHAX MUHEPANbHOIO
NUTaHMS Ha YepHo3eme 0BbIKHOBEHHOM B ycrnoBusix necoctenu CpeaHero MoBomxbs.

3adayu uccnedosaHull:

[aTb OLEHKY NPOXOXAEHNS (PEHONOrMYeckux a3 1 NPoLOMKUTENBHOCTY BEreTaLmy;

[aTb OLEHKY MOMHOTbI BCXOLOB PaCTeHuIA;

OLIEHMTb BEMUYMHY YPOXKas 3ePHOCEHAXHON Macchl;

MPOBECTM aHan13 XMMMYECKOro cocTaBa KOpMOCMECEN U OLEHUTb KOPMOBbIE JOCTOUHCTBA.

Mamepuanbi u memodb! uccnedoeanull. OGbEKTOM WUCCNeaOBaHWI SBASKOTCA CMeLLaHHbIe NOCeBbl
COPTOB SiYMEHS, OBCA W ropoxa Ha 3epHOCEHaX Ha PacyeTHbIX YPOBHSX MUHepanbHoro nutaHus. Cxema onbita
BKIKOYana Tp1 YPOBHS MUHEPaNbHOTO nuTtaHust (daktop A):

1) koHTpOnb (6e3 yaobperun);
2) NPK Ha nnanvpyemblit ypoxain 3 TbiC. KOpM. ef. (YCrOBHO ¢oH 1);
3) NPK Ha nnaHvpyembilit ypoxan 4 TbiC. KOPM. ef. (YCHOBHO GIOH 2).

BbiceBanuch gecsitb BapuaHToB cMecei (chaktop B) (tabn. 1). Cpok ybopku Ha 3epHOCEHax npu TecToob-
pas3HOM COCTOSIHUM 3epHa suMeHst. [Monesble onbiTbl B 2012-2014 rT. 3aKnaabIBanuce Ha nose aKCnepuMeHTanbHoro
kopmoBoro ceoobopota Ne 1 HayyHo-iccnepoBaTensckoin nabopatopum «Kopmax kadeapbl pacTeHneBoAcTea
cenekuun Camapckor [CXA. lMoyBa ONbITHOMO yyacTka — YepHO3eM 0ObIKHOBEHHBIN CPEAHEryMyCHbIN CPeAHEMOLL-
HbII TSKENOCYMMMHMCTBINA. MicxoaHoe cogepkaHne Ha KOHTpOse Nerkormaponuayemoro asota — 7,8 Mr, NogBuKHOIO
toccopa — 13,3 1 0bmeHHoro kanus — 17,4 mr Ha 100 r nousbl, Ha ¢oHe 1 —8,1; 11,9; 16,2 u Ha choHe 2 -9,0; 1,9
1 16,2 mr Ha 100 r nouBbl COOTBETCTBEHHO. [peawecTBytoLLen KynbTypoit Obinv 0OAHONETHWE TpaBbl. ArpoTeXHMKa
onbiTa 3akmniyanacb B cregytoliem: nocne ybopks npedllecTBeHHWKa — nylleHne Ha 8-10 cm, Bcnawka — Ha
22-24 cm nnyrom MH-4-35.

Tabnuua 1
BapuaHTbl cMeceit

Ne KynbTypa, copTa Hopma BbiceBa,

n.n. ' MITH. BCXOXKWX CeMsiH Ha 1 ra
1. f4meHb (Bakyna + beseHuykckui 2) (2,0+2,25)

2. osec (KoHkyp + Anniop) (2,5+2,5)

3. A4meHb (Bakyna + beaeHuykckuit 2) + ropox (PnarmaH 9 + Gnarman 12) (1,0+1,2) + (0,4+0,4)

4. oBec (KoHkyp +Anntop) + ropox (PnarmaH 9 + ®GnarmaH 12) (1,5+1,5) + (0,4+0,4)

5. | suymeHb (Bakyna + BeseHuykckuii 2) + oBec (KoHkyp + Anniop) + ropox ($rarmaH 9 + ®narmaH 12) | (0,6+0,7) + (0,8+0,8) + (0,4+0,4)
6. f4meHb (Bakyna + beseHuykckuil 2) + ropox PrarmaH 9 (1,0¢12)+0,8

7. oBec (KoHkyp + Anniop) + ropox ®narman 12 (1,5+15)+0,8

8. s4meHb Bakyna + oBec (KoHkyp + Anniop) 2+(15+1,2)

9. oBec (Anntop) + sumenb (Bakyna + beseHuykckui 2) 2,5+(1,0+1,2)

10. f4meHb (Bakyna + besenuykckuit 2) + osec (KoHkyp + Annitop) (1,041,2) + (1,5+1,2)
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BecHoit — nokpoBHOe 60poHOBaHWe B 2 cnepa, BHECEHUE MUHepanbHbIX YA0OpeHuit 1 NpeanoceBHas Kyrb-
TMBaUms Ha rnybuHy noceea ¢ ogHOBpeMeHHbIM 6opoHoBaHWeM. Moces ceankoit AMAZONE D9-25 ocyujecTnseT-
€Sl CMeCbto ceMsiH Ha rnybuHy 5-6 cm. Cnocob nocesa 06bI4HbIN PSAOBON, NPUKaTbIBaHKUE NOYBbI NOCIE NOCEBa.

Pe3synsmambi uccnedoeaHull. HactynneHnne deHonormyecknx a3 passutis pacTEHWA W NPOLOMKM-
TENbHOCTb MeX(a3HbIX NEPUOLOB B 3HAUUTENBHON Mepe 3aBUCAT OT abMOTUYECKUX (haKTOPOB, rMaBHbIMU 13 KOTO-
PbIX ABNAKTCA TENNO U BrnaroobecneyeHHOCTb. T MeTeoposiornyeckme akTopbl B 3HAYNTENBHOWM CTErneHu no-
BMMSANN Ha NPOXOXaeHWe a3 passuTua n3yvaembix KynbTyp (Tabn. 2).

MonHble Bcxogbl 0TMeYanuch Ha 8-14 aeHb nocne nocesa. KylyeHne MATINKOBBIX KyNbTyp OTMEYanoch Ha
21-28 peHb nocne nocesa. Cnycts 8-9 gHel MATNMKOBbIE KOMNOHEHTLI CMeceit 4oCTUrnm asbl konowexus. dasa
ByTOHM3aLMKM y ropoxa HacTynuna Yepes 32-39 gHen nocrne NosBIEHNS BCXOA0B.

Tabnuua 2
HactynneHve a3 pasBuTis 3epHOCEHaXHbIX CMECEN
KaneHgapHble cpoku HacTynneHns deHodas
®das3bl passuTus 2012r. 2013r. 2014r.

rOpoX | fYMeHb | OBEC | ropox | s4MeHb | OBeC | ropox |s4MeHb | oBec
MMoces 5.05 5.05 5.05 | 13.05| 13.05 | 13.05 | 12.05 | 1205 | 12.05
Bexogpl 16.05 | 19.05 | 19.05 | 21.05 | 23.05 | 23.05 | 26.05 | 23.05 | 23.05
Hayarno kyLieHns (BeTBneHns) 4.06 2.06 2.06 3.06 1.06 1.06 | 29.05 | 29.05 | 29.05
Bbixog B Tpy6ky (ByTOHM3aLMs) 2306 | 16.06 | 16.06 | 22.06 | 14.06 | 14.06 | 20.06 | 11.06 | 11.06
Konowwenve (BeTBneHue) - 24.06 | 24.06 - 23.06 | 23.06 - 24.06 | 24.06
LiBeTeHune 4.07 1.07 107 | 2.07 | 30.06 | 30.06 | 01.07 | 1.07 1.07

O6pa3oBaHie 60608 8.07 - - 6.07 - - 04.07 - -
MonoyHas cnenocTb (3eneHas) 11.07 | 17.07 | 17.07 | 8.07 | 15.07 | 15.07 | 09.07 | 09.07 | 09.07
Bockosas cnenoctb 2307 | 27.07 | 27.07 | 21.07 | 25.07 | 25.07 | 21.07 | 24.07 | 24.07

®dasa nonHoro LBETEHNS ropoxa 0TMeYanach Ha 39-46 [eHb Nocne BCXOAO0B, a CnycTs 4 AHS Havanock 06-
pasoBaHue nnogoB. Y6opka BapuaHTOB Ha 3epHOCEHaX NpoBoAMnack B (hase TectoobpasHoil CnenocTyi 3epHa 3na-
KoBbIX. Takum 06pa3oMm, Ans OCTUXKEHUS YKOCHOW CMENOCTU U3y4aeMbiM KynbTypam 1 coptam notpeboBanoc ot
73 po 77 gHewn.

B rogbl uccreaoBaHnin M3-3a CNOXMBLUMXCS KO BPEMEHW NMOCEBA 3aCyLLMBbLIX NOTOAHBIX YCIIOBWA, NOMHOTY
BCXO[0B Ha uCCreyeMblX BapuaHTax MOXHO CUMTaTb OTHOCUTENBHO HE BbICOKOW — OHa Haxogunach B npefenax
46,3-75,6% (tabn. 3). lpuyem camble HW3KME BENUYMHLI 3STOr0 NoOKasaTeNns OTMeYanucb Ha BapuaHTe
oBec Anniop + sumeHb (Bakyna + beseHuykckuit 2) — 46,3-55,8%. B uenom, nogobpaHHble KOMMOHEHTbI B CMECSX B
npoLecce NpopacTaHusl He MPOSIBASAN MOBbILIEHHOMO B3aUMOYrHETEHUs, obecneumBany [OCTATOUHYKO TYCTOTY M
cnocobecTBOBanM (hOPMMPOBaHMIO MOMHOLEHHOTO ypoxas. [pu M3yyeHun ryctoTbl CTOSIHUS PacTEHWN BbiSBREHA
cregyoLlas 3aKOHOMEPHOCTb: C NOBLILLEHWEM YPOBHS MUHEPANBHOTO NUTAHUS MOBLILIAETCS 3HAYEHWE 3TOrO NoKa-
3aTens noyTh BO BCEX BapMaHTaX CMELLaHHbIX NOCEBOB.

Tabnuya 3
lMonHoTa BCx0goB, %, cpegHee 3a 2012-2014 rr.
HNE KynbTypa, cmecb KoHTponb ®oH 1 ®oH 2
1. f4meHb (Bakyna + beseHuykckui 2) 70,6 67,9 75,6
2. oBec (KoHkyp + Anntop) 65,2 59,5 72,5
3 s4meHb (Bakyna + BeseHuykckui 2) + 70,9 73,0 75,3
' ropox (bnarmaH 9 + dnarmaH 12) 53,0 54,6 63,7
4 oBec (KoHkyp +Anntop) + 67,0 64,6 70,4
' ropox (bnarmaH 9 + dnarmaH 12) 56,1 57,9 64,8
f4meHb (Bakyna + beseHuykckui 2) + 60,5 64,9 71,0
5. oBec (KoHkyp + Anntop) + 57,0 56,4 66,2
ropox (dnarmaH 9 + dnarmaH 12) 46,3 47,0 58,8
6 f4meHb (Bakyna + beseHuykckui 2) + 63,9 67,6 69,6
' ropox ®narmaH 9 61,3 59,2 63,8
7 osec (KoHkyp + Anntop) + 67,1 60,4 67,6
' ropox ®narmaH 12 56,0 58,7 64,7
8 A4meHb Bakyna + 61,5 62,9 71,1
' oBec (KoHkyp + Anniop) 56,3 60,5 72,2
9 oBec (Anntop) + 60,1 60,0 70,1
' f4meHb (Bakyna + beseHuykckuit 2) 60,4 59,7 67,7
10 f4meHb (Bakyna + beseHuykckui 2) + 67,6 63,6 71,8
' oBec (KoHkyp + Anntop) 61,8 60,4 67,7
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Tak, Hanpumep, rycTota CTOSHWSI pacTeHU B KOHTPOMbHbIX BapuaHTax Haxoauracb Ha yposHe 173,0-
243,0 pacteHust Ha 1 M2, NPy BHECEHUM MUHEPanbHbIX YA0OPEHU Ha NNaHMpyeMblii ypoxait 4 TbiC. KOPM. eq. —
192,0-268,0 wt./m2. Takum 06pa3om, BbisiBrieHa 0COBEHHOCTb, YTO BHECEHWE YA0OPEHMI CNOCOBCTBYET NOBbILIEHMIO
rycTOThl CTOSHWSA. OQUYEBUOHO 3TO CBSA3AHO ¢ BMOTOM NOYBLI HA pa3HbIX HOHAX, CROXMBLUENACS K YETBEPTOM poTaLum
ceBoobopora.

B uenowm, nogobpaHHble KOMMOHEHTLI B CMECSX B MPOLECCE MpopacTaHnst He MpOSIBASMM NOBbILEHHOTO
B3aUMOYrHETEHUS, 0becneymnBani JOCTATOYHYI TyCTOTY M CNocoBeTBOBaNM (DOPMMPOBAHUIO MOMHOLEHHOMO Ypo-
*as. VcknioyeHnem 3aeck Bbinu BapuaHT CO CMECIO COPTOB SYMEHS], OBCa M ropoxa, rae Habnioaanoch HEKOTopoe
yrHeTeHne 6060BOr0 KOMMNOHEHTA.

OCHOBHbIM NoOKasaTenem XO3ANCTBEHHON LIEHHOCTM OOHOMETHWX KyrbTyp SIBNSETCS BENWYMHA ypOXas.
HabntogeHusMu B OnbiTax YCTaHOBEHO, YTO NPOAYKTMBHOCTbL MOCEBOB BO MHOTOM 3aBUCUT OT KOMMOHEHTOB CMECH,
YPOBHSI MUHEPATbHOMO NUTAHWA 1 MOTOAHBIX YCIOBMIA.

B cpeaHem 3a 3 roga MCCrenoBaHU B KOHTPOME YpoXal 3epHOCEHAXHOM MacChl CMeCei Haxoauncs B
npegenax 13,2-15,2 t/ra. Ha choHe 1 ypoxait nosbiwancsa Ha 0,7-1,9 T/ra n coctasnsan 13,9-17,1 1/ra, B 3aBMCMO-
CTM OT BapuaHTa. 3aMeyeHo, YTO KO BTOPOMY YPOBHIO MUHEPArbHOrO NuTaHus (DOH 2) MHTEHCMBHOCTb NpupocTa
ypoxas cHxanaco (tabn. 4).

Tabnuua 4
YPOXaHOCTb CMEeCce 3epHOCEHaXHbIX KynbTyp, T/ra, 2012-2014 rr.

Ne n.n. KynbTypa, cmecb KoHTpornb ®oH 1 ®oH 2
1. A4meHb (Bakyna + beaeHuykckui 2) 13,2 13,9 16,1
2. oBec (KoHkyp + Anniop) 15,0 16,5 17,2
3. f4meHb (Bakyna + beseHuykckui 2) + ropox (PnarmaH 9 + Gnarman 12) 15,0 15,9 17,3
4. oBec (KoHkyp +Anntop) + ropox (Pnarman 9 + ®narmaH 12) 14,7 15,9 18,5
5 AumeHb (Bakyna + besenuykckuit 2) + osec (KoHkyp + Anniop) +

' ropox (PnarmaH 9 + dnarmaH 12) 14,8 17,1 18,7
6. A4meHb (Bakyna + beseHuykckuii 2) + ropox $narman 9 13,8 15,4 16,3
7. oBec (KoHkyp + Anntop) + ropox ®narmax 12 15,2 15,7 17,0
8. A4meHb Bakyna + oBec (Konkyp + Anniop) 14,7 15,4 17,4
9. oBec (Anntop) + sumeHb (Bakyna + BeseHdykekui 2) 14,6 15,6 18,1
10. A4MeHb (Bakyna + beseHuykckuit 2) + osec (KoHkyp + Anniop) 145 16,0 17,6

HCP 0506 2012r. 0,20
HCP 0506 2013r. 0,45
HCP 0506 2014r. 0,72

UeTko npocrnexunsaeTcs, 4To Haubonee ypoxanHOM Ha BCEX BapuaHTax bbina LEeCTUKOMMOHEHTHAs CMECh
AumeHb (Bakyna + beseHuykckuit 2) + oBec (KoHkyp + Annitop) + ropox (®narmaH 9 + ®narman 12) - 14,8-18,7 T/ra.
Ha ¢oHe 2, kpome Toro, 6onee BbICOKOM YPOXXANHOCTLIO 3€PHOCEHAXHON MaCChl CPEAN M3yvaeMblX BapUaHTOB OT-
nuannucs BapuaHTbl oBec (KoHkyp +Anntop) + ropox (®narmaH 9 + ®narmaH 12) — 18,5 t/ra 1 oBec Anniop + su-
MeHb (Bakyna + beseHuykckun 2) — 18,1 1/ra.

XUMWUYECKUI aHann3 nNUTaTenbHOM LLEHHOCTM 3ePHOCEHAXHOM Macchl Nokasarn, YTo CoAepaHue npoTeuHa
W X1pa BO BCEX BapWaHTax Oka3anocb Ha AOBOMbHO BbICOKOM YPOBHE, HO HYXHO OTMETUTb, YTO NoKasaTenu Kopmo-
BOW LIEHHOCTU, TaK e, KaK W ypoxaiHble JaHHbIe, UMENM 3HAUMTENbHbIE PACXOXAEHUS NO rofam UCCReoBaHui,
YTO CBAA3AHO C MOroAHbLIMI YCIOBUSIMM.

B yacTHoCTH, cambiM BrnaronpusTHLIM 4Ns POPMUPOBaHNA 3TUX NokasaTenen okasancs 2014 r. Cogepxa-
HWe NpOTEMHA B KOPME B CPeaHEM 3a Tpu roda Haxogunock B npegenax 9,45-13,47%. Kak u cnegosano oxugars,
BapuaHTbl C FOPOXOM MMEKT MOBbILLEHHOE COAEPXaHUe NPOTenHa, C BHECEHNEM YA0BPEHN coaepkaHne npoTenHa
B KOPME NPaKTUYECKN HE MBMEHSETCS.

3epHOoceHaxHas Macca Mena CoaepXaHue KneT4aTku Ha ypoBHe 22,54-29,04%, 3onbl — 3,49-5,24%. [lons
KNeTyaTkm 3aMeTHO BO3pacTaeT B BapuaHTax ¢ 0BCOM, BUANMO, 3TO CBA3AHO C MOBbILIEHHOW JOMEN 3MaKOBOMO KOM-
MOHEHTA.

OfHWM 13 CaMbIX BaXHbIX, MPOM3BOACTBEHHO 3HAYMMbIX, SBASETCS Noka3aTenb cbopa KOPMOBbIX EAUHNL, C
ypoxXaeM KOpMOBbIX KynbTyp. OTOT NOKa3aTerb B NEPBYI0 0vepeab NO3BOMSET OLEHUTb SHEPreTMyYeckue 4OCTOUH-
CTBa kopma. BbisiBneHo, YTo BenmunHa cbopa KOPMOBbIX EAMHUL, B 3HAUUTENBHOWM CTEMEHU 3aBUCUT OT YCIOBMIA rO-
A, MUHEpPanbHOro NUTaHUs, a Takke OT JONW W BMAA KOMMNOHEHTOB B cMecsx. Tak, B 2012 u 2013 rr. cbop kopmo-
BbIX eauHNL, Obin Ha ypoBHe 3-4 Tbic./ra, a B 2014 r. npakTuyeckm B 1,5-2 pasa Gonblue.

B cpegHem 3a 2012-2014 roga npw ybopke Ha 3epHOCEHax cmecu obecneunBamm Bbixog 3,64-5,86 Thbic.
kopMmOBbIX eauHuL ¢ 1 ra. C BHeCEHWeM ygobpeHuin BenMunHa 3TOro nokasaTens no CPaBHEHMIO C KOHTPONEM yBe-
NMYMBAETCS M HA NEPBOM MIAHUPYEMOM YPOBHE YPOXaWHOCTH (3 ThbiC. KOPM. ef.) pocturaeT 3,57-4,85 Thic./ra, Ha
BTOPOM (4 TbiC. KOpM. ef.) — 4,57-5,86 Tbic./ra, 4TO 0becneynBaEeT NOMHOE BbINOMHEHWE NPOrPaMMbI.
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MHOTOKOMMOHEHTHbIE CMECU C TOPOXOM Ha BCEX YPOBHSIX MWUHEPAINbHOTO MUTAHMS BbIFMSLAT NPEANoYTH-
TENbHE 3NaKOBLIX CMECEN (BapuaHToB). Bce BapuaHTbl 0becneumnnm JOCTaTOMHO BhICOKWI COOP KOPMOMPOTEUHO-
BbIX €4MHWL. HauBbICLUMM [aHHbIA nokasaTenb Obln Ha BTOPOM YPOBHE MUHEPAnbHOrO NUTaHWS B LLIECTUKOMMO-
HEHTHON cMecu — 6,83 Thic./ra.

Bbixog obmeHHOM 3Heprv Haxoguncs Ha yposHe 49,22-75,50 x/ra. Wccnepyemblin nokasatens Bbin
HambornblUMM B BapuaHTe cmech sumeHb (Bakyna (1,0) + besenuykckuit 2 (1,2)) + ropox (Pnarman 9 (0,4) + ®nar-
MaH 12 (0,4)) Ha BTOPOM YPOBHE MUHEParbHOro NuTaHus, 4to coctaenset 75,50 Mx/ra.

Bbino ycraHoBneHo, YTO B CpeaHeM 3a Tpu roga Ha BCeX BapuaHTax onbiTa 06ecneyeHHOCTb kopma nepe-
BapyMbIM NPOTENHOM nofHas (Tabn. 5), nyyweit 06ecneyYeHHOCTbI0 OTAINYAITCS CMECH C Y4aCTUEM ropoxa.

Tabnuua 5
KopmoBas oLeHKa ypoxas npu ybopke Ha 3epHoceHax ¢ 1 ra, 2012-2014 rr.

®on BaovaHT CopepxaHve Ha abConTHO Cyxoe BewecTso, %
P N, t/ra |KE, Tbic./ra| KME, Tbic. |03, I'Dx/ra| MNM/KE, r

1. aumeHb Bakyna (2,0) + BeseHnuykckuit 2 (2,25) 0,48 3,89 4,35 53,05 125,54
2. oBec Konkyp (2,5) + Anniop (2,5) 0,65 4,90 5,70 69,11 133,56
3. aumeHb (Bakyna (1,0) + beseHuykckuit 2 (1,2)) +
ropox (®narmaH 9 (0,4) + ®narmaH 12 (0,4)) 063 485 556 6342 133,58
3). oBec (KoHkyp (1,5) + Anniop (1,5)) + ropox ($narmaH 9 (0,4) + 058 450 515 57.92 131.94

o narmaH 12 (0,4))

S | 5. sumeHb (Bakyna (0,6) + besenuykckmii 2 (0,7)) + osec (Konkyp (0,8) +

'g Anntop (0,8)) + ropox (Pnarmat 9 (0,4) + Pnarmax 12 (0,4)) 0.50 405 4,56 56,30 126,42

> | 6. symeHb (Bakyna (1,0) + Besenuykckuit 2 (1,2)) + ropox ®rarman 12 (0,8)| 0,54 4,13 4,74 54,28 131,97
7. oBec (Korkyp (1,5) + Anntop (1,5)) + ropox ®narmax 12 (0,8) 0,60 4,44 523 59,22 137,27
8. sumeHb Bakyna (2,0) + oBec (KoHkyp (1,5) + Anntop (1,2)) 0,47 4,00 4,35 55,34 121,09
9. oec Anniop (2,5) + saumenb Bakyna (1,0) + besenuykckuit 2 (1,2) 0,45 3,64 4,07 52,99 124,27
10. sumeHb (Bakyna (1,0) + besenuyykekuit 2 (1,2)) + oBec (KoHkyp (1,5) + 0.46 3.99 430 56.21 117,55
Anniop (1,2))
1. aumeHb Bakyna (2,0) + BeseHnuykckuit 2 (2,25) 0,47 3,57 4,15 49,22 134,01
2. oBec Konkyp (2,5) + Anniop (2,5) 0,62 4,63 5,40 64,92 133,75
3. qumeHb (Bakyna (1,0) + beseHuykckuit 2 (1,2)) +
ropox (PnarmaH 9 (0,4) + ®narmaH 12 (0,4)) 061 454 531 59.14 13587
4. osec (Konkyp (1,5) + Anmiop (1,5)) + ropox (®narman 9 (0,4) + 058 430 503 57,60 135,87
®narmaH 12 (0,4))

T | 5. sumeHb (Bakyna (0,6) + BeaeHuykckuit 2 (0,7)) + oec (Kowkyp (0,8) +

I 1 1 1

& | Anniop (0,8)) + ropox (Priarman 9 (0,4) + ®narman 12 (0,4)) 065 485 570 65.29 135,72
6. sumeHb (Bakyna (1,0) + Besenyykckui 2 (1,2)) + ropox $narman 12 (0,8)| 0,54 414 4,78 55,80 133,20
7. oBec (KoHkyp (1,5) + Anniop (1,5)) + ropox ®narmaH 12 (0,8) 0,55 411 4,82 55,64 135,16
8. sumeHb Bakyna (2,0) + oBec (KoHkyp (1,5) + Anniop (1,2)) 0,57 4,27 5,01 57,60 136,40
9. oec Anniop (2,5) + saumenb Bakyna (1,0) + besenuykckuit 2 (1,2) 0,61 4,59 5,33 64,01 133,13
10. sumeHb (Bakyna (1,0) + besenuyykekuit 2 (1,2)) + oBec (KoHkyp (1,5) + 052 422 472 59.25 126,71
Anniop (1,2))
1. aumeHb Bakyna (2,0) + beseHuykckuit 2 (2,25) 0,62 4,76 5,48 63,51 133,62
2. oec Konkyp (2,5) + Annitop (2,5) 0,63 4,71 5,54 65,15 136,74
3. qumeHb (Bakyna (1,0) + besenuykckuit 2 (1,2)) +
ropox (PnarmaH 9 (0,4) + ®narmaH 12 (0,4)) 0.75 583 6,66 75,50 13560
4. osec (Konkyp (1,5) + Anniop (1,5)) + ropox (®narman 9 (0,4) + 0,67 5.13 588 69,94 132,46
®narman 12 (0,4))

T | 5. aumeHb (Bakyna (0,6) + BeaeHuykckuii 2 (0,7)) + oec (Kowkyp (0,8) +

I 1 1 1

& | Anniop (0,8)) + ropox (PnarmaH 9 (0,4) + ®narman 12 (0,4)) 081 560 683 7325 143,70
6. sumeHb (Bakyna (1,0) + Besenyykekui 2 (1,2)) + ropox @narman 12 (0,8)| 0,64 4,57 5,50 60,79 140,82
7. oBec (KoHkyp (1,5) + Anniop (1,5)) + ropox ®narman 12 (0,8) 0,74 5,35 6,40 71,60 140,42
8. sumeHb Bakyna (2,0) + oBec (KoHkyp (1,5) + Anniop (1,2)) 0,67 5,00 5,86 67,60 137,87
9. oec Anntop (2,5) + sumenb Bakyna (1,0) + besenuykckuii 2 (1,2) 0,73 5,86 6,58 74,90 131,30
10. sumenb (Bakyna (1,0) + besenyykckuii 2 (1,2)) + osec (KoHkyp (1,5) + 0,67 5,09 591 69,07 133,27
Annop (1,2))

3aknoyeHue. Ha ocHoBaHUM uccnefoBaquit, nposefeHHbIx B 2012-2014 rr. B ycnosusx necoctenu Cpeg-
Hero [1oBOMXbs, BbISIBMEHO, YTO TEnrno W BNaroobecneyeHHOCTb B 3HAYNTENLHON CTENEHN BANSAIOT HA NPOXOXAEHWe
(ha3 pasBuTUS U3ydaeMblx KynbTyp. B rogpl uccrenoBaquit, U3-3a CROXMUBLLMXCS KO BPEMEHM MOCEBA 3aCYLUMMBbIX
MOrOAHbIX YCMOBWA, NOMHOTA BCXOAOB Ha MCCreayeMblx BapuaHTax bbina pasnuuHoit u konebanach B npegenax
46,3-75,6%.

YCTaHOBNEHO, YTO COPTO-BUMAOCMECK ropoxa W dypaxHbIX KynbTyp B ycrnosusx necoctenu CpegHero [lo-
BOIMKbS MOTYT (DOPMUPOBATH MIAHUPYEMbIi ypoxai Ha ypoBHe 3-4 Thic./ra KOPMOBBIX €AUHUL,. YeTKo npocnexmsa-
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eTCsl, 4TO Hanbornee ypoxalHbIMi Ha BCEX BapuaHTax Obina cMecb sumeHb (Bakyna + beseHuykckuin 2) + oBec
(KoHkyp + Anniop) + ropox (®narmaH 9 + ®narman 12) - 14,8-18,7 1/ra.

CopepxaHue npoTenHa B KOPMe B CPEOHEM 3a TPM roda Haxoaunock B npegenax 9,45-13,47%, conepxa-
HWe KNeTyaTkn B 3ePHOCEHAXHON mMacce — Ha ypoBHe 22,54-29,04%, 3onbl — 3,49-5,24%. B cpegHem 3a 2012-
2014 rr. npu ybopke Ha 3epHOCeHax cMecy obecneumBani Boixog 3,64-5,86 Thic. kopMm. ea. ¢ 1 ra. Jlyuwen obecne-
YEHHOCTbIO MepeBapyMbIM NPOTEMHOM OTAINYANUCh CMECH C y4acTueM ropoxa. MakcumanbHbii cbop kopmonpoTeu-
HOBbIX eauHuL, obecneymBancs BHeCeHeM yaobpeHnin Ha BTOPOM ypOBHE MUHEparbHOro nutaHns. CambiM BbiCO-
KMM 3HaYeHWeM AaHHOrO NoKa3aTens OTnnYanach LWeCTMKOMNOHEHTHas cMeck — 6,83 Tbic./ra.

Bbixog 06MeHHOI aHeprum Haxoamncs Ha ypoBHe 49,22-75,50 Dx/ra. Hambonbluee 3HaYeHne 3TOro noka-
3aTens Habntoganock B cmeck sumeHb (Bakyna (1,0) + besenuykekuia 2 (1,2)) + ropox (PnarmaH 9 (0,4) + GnarmaH
12 (0,4)) Ha BTOPOM YpOBHe MUHeparibHoro nutanns — 75,50 Mx/ra.
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Llens uccnedosaHuli — 8biggUMb U3MEHEHUE nokasamernel ypoxalHOCmU U Konu4yecmgaeHHo20 co0epxaHus beska u
Kpaxmarna 6 3epHe 03UMOU NWeHUUb! Ha (hoHe npumeHeHuss npednocesHol obpabomku cemsH MukpoydobpeHusmu XYCC u
as3omHbiMu nodkopmkamu. O3umas nweHuya npuHadnexum K Yucy UeHHeUWUux 3epHo8bIX Kyibmyp Hawell cmpaHbl. @opmu-
pOBaHUE 8bICOKO20 YpOXas U HaKonjeHue 8 HeM XO03SLICMBEHHO UEHHOU Yacmu S8NIAemcs KOHEeYHbIM pe3yrbmamom psda
CMOXHbIX (hU3UOMI020-6UOXUMUYECKUX npoueccos. YpoxalHocms onpedensnu nymem ybopku ydemHol nnowadu OensHKu
(50 m2) cenexyuoHHbIM KombaliHom «TERRION» & ¢hady nomHoli cnenocmu 3epHa. CodepxaHue besika onpedensnu MUKpo-
onpedeneHuem no buypemy. ColepxaHue kpaxmana onpedensanu coenacHo memoduke H. M. Scmpembosuya u @. J1. KanuHu-
Hol. OnbimbI conpogoxdanuch uccnedosaHusMu 8 mpexkpamHol nosmopHocmu. Mamemamuydeckas obpabomka ypoxalHbix
OaHHbIX nposedeHa ducnepcuoHHbIM Memodom no [Jocnexosy b. A. lpedcmasrneHbi pesynbmamb! 81usHUsi npednocesHol 06-
pabomku cemsH npenapamamu XYCC-1, XKYCC-2, KYCC-3 u no0kopmKu a3omHbiMU yAobpeHusMU 8 hepuod seeemauyuu Ha
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nokasamesnu ypoxatHocmu, codepxaHue beska u kpaxmana 8 3epHe 03umoll nwieHuyb! copma [logomkckas 86 3a 3 2oda uc-
cnedogaHull. YpoxalHocmb ysenu4uganace 8 bonbwel cmeneHu Ha (hoHe npumeHeHuUs npednocesHol 0bpabomku cemsH
npenapamom XYCC-1 & coyemaHuu ¢ nodkopmkol aMmoHuliHOU cenumpoll Ha 31,14%. Haubonblwee ygenuyeHue cyMMapHO-
20 Konuyecmea beska — Ha 19,69% — e 3epHe 03UMOU NWeHULb! OmMeyeHo 8 gapuaHme ¢ npednocesHol 0bpabomkoli ceMsiH
npenapamom XYCC-3 8 coyemaHuu ¢ noOkopMKol ammoHuliHol cenumpoll. Konudecmgo kpaxmarna 8 3epHe 03umoll NiieHu-
Ub! ysenuquganock 8 bosnbuiell cmeneHu Ha (hoHe npumeHeHus Mukpoydobperus XKYCC-2 ¢ nodkopmkol aMMOHULHOU cenum-
poti u XYCC-2 ¢ cynbgpamom ammorus Ha 20,50 u 20,08% coomeemcmeerHo. BeposimHo, yeenuyeHue uccrnedyembix noka-
3amenieli €853aHO C MUKpo3aneMeRmamu, 8xo0awumu 8 cocmag npenapamos XYCC & akmusHoU hopme, npuMeHeHue Komo-
Pbix aGhheKkmuBHO Kak omaenbHO, maK U 8 KOMNJIEKCE C a30MHbIMU NOOKOPMKaMU.

Osnmas nieHnLa NPUHALNEXMT K YACTY LEHHENWNX 3ePHOBBIX KyNbTyp Hallen cTpaHbl. opmmupoBaHe
BbICOKOrO YPOXas U HaKOMMEHNE B HEM XO3ANCTBEHHO LIEHHO YacTy SBNSIETCS KOHEYHbIM pe3ynbTaToM psiaa Criox-
HbIX (hM3K1ONOro-6MOXMMIMYECKMX NPOLIECCOB. HanpaBneHHOCTb 3TVX NPOLECCOB, NpexXae BCEro, onpeaensercs re-
HETMYEeCKNMN 0CODEHHOCTAMM COpTa BO3AEMNbIBAEMON KyNbTypbl, HA MHTEHCUMBHOCTb NPOSIBMIEHNS KOTOPbIX 60MbLUIOE
BNMSHWE OKa3bIBAKOT YCIIOBUSA NPOMU3pacTaHus u nutaHns [1]. Kak n3BecTHo, Hapsgy ¢ Knaccuyeckumm yaobpeHusmm
ANS MOBbILLEHUS YPOXKANHOCTW U YNyYLIEeHUs KavyeCTBa pacTUTENbHON MPOAYKLUMM HeobXoauMbl MUKPOyaoBpeHus,
conepxalyme 6op, Meab, MapraHel, LHK, MonnbaeH 1 HEKOTOpbIE Apyrie 3NeMeHTbI, TpebytoLmecs pacTeHusM B
Manblx konnyecTsax. pu HegocTaTke AaHHbIX MUKPOIIEMEHTOB B NMOYBE YPOXal HE TOMBKO CHUKAETCS, HO U PE3KO
YXyALLAEeTCs ero ka4yectso. Tak, Meab BXOAWUT B COCTaB MefbCoaepKaLymx GenkoB 1 (hepMEHTOB, KaTanmanpyoLmx
OKWCNEHWe ackopbrUHOBOW KCMOTbI, AMCEHONOB W MMAPOKCMIIMPOBaHE MOHOMEHONOB — ackopbaTokcugassl, no-
nueHonokenaasel, OpToANGEeHONOKCMAA3bl N TMPO3MHAa3bl. [1Ba aToma mMean YHKUMOHMPYKOT B LIMTOXPOMOKCH-
[a3HOM KOMMIeKce AblXaTenbHO Lien MUTOXOHAPUIA. Y4YacTBYeT B a30THOM 0OMEHe, BXOAS B COCTaB HUTPaTpeayK-
Ta3HOro komnnekca [2]. bop ycunueaet pocT NbinbLEBbIX TPYOOK, NpopacTaHne MbifibLbl, YBENNYMBAET KONMYECTBO
LYBETKOB W NropaoB. bes Hero HapyLaeTcst co3peBaHie CeMsiH. Bop CHUXAET akTMBHOCTb HEKOTOPbIX AblXaTemnbHbIX
(DEPMEHTOB, OKA3bIBAET BNUSIHWE HA YIMEBOAHbINA, OENKOBbIA U HYKNEMHOBLI 0BMeH [3]. Pusnonornyeckas porb
monubaeHa cBsizaHa ¢ ukcalmen aTMOCHEPHOro asoTa, peayKUMEN HUTPATHOMO a3oTa B PacTEHUSX, C €ro yyacTy-
€M B OKUCNUTENbHO-BOCCTAHOBMTENbBHbIX NPOLECcaX, yrineBogHoM obMeHe, B CMHTE3e XNopodunna U BUTAMUHOB.
Mog BnusHMeM monnbaeHa B pacTEHNSIX YBENMYMBAETCS COAEPXKaHWE Xnopodunna, yrneBogoB, KapoTuHa u ackop-
OMHOBOW KWCNOTbI, MOBLILLAETCA COAepkaHue OenkoBbiX BeWecTB. LIHK UrpaeT BaxHyK poONb B OKUCIMTENBHO-
BOCCTAHOBUTENbHbIX NPOLECCaX, NPOTEKAIOWMX B pacTUTENbHOM opraHuame. OH SBMSETCS COCTaBMALIEN YacTbio
(hepMEeHTOB W HEMoCPEeACTBEHHO y4acTByeT B 0Bpa3oBaHK xnopodmnna, cnocobCTByeT CMHTe3y BUTaMUHOB. MHo-
rve uccnegoBaHus nogreepannu [4, 5], uto cogepxanue Benka B pacTeHusx Npu HeLoCTaTKe LMHKA YMEHbLUAETCS.
MMog BAWSIHMEM LMHKA MOBbILIAETCS CUHTE3 Caxapo3bl, kpaxmana, obliee coaepxaHue yrneBoaoB 1 GENKoBbIX Be-
wecTs. MpUMeHeHNe LMHKOBbIX YA0OPEHN yBENNYMBAET CoLepKaHe ackopBrHOBO KUCNOTLI, CyXOro BELLECTBa, a
Takke NOBbILLAKT 3aCyX0-, Xapo- 1 XONI040YCTONYMBOCTb PaCTEHNA. B CBA3M C YeM, U3yyeHne BINSIHUS NpeanoceB-
Hoi 0bpaboTku cemsiH MukpoypobpeHuamu XKYCC-1, KYCC-2, XKYCC-3 v nogkopmkn a3oTHbIMK yaoBpeHusmm B
PaHHEBECEHHWUI NEPWUOA Ha NOKa3aTenu ypoXamHoCTU, KONMYECTBEHHOE cofepxaHne Genka u kpaxmana B 3epHe
031MON NLLeHuLp! copTa lNoBomkckas 86 B HaCcTOsLLEE BPEMS SABNSETCS akTyasnbHbIM.

Lenb uccnedosaHull — BbISBATb M3MEHEHME MOKA3aTENEN YPOXANHOCTM U KONMYECTBEHHOrO COAEPXKaHNS
Benka n kpaxmana B 3epHe 031MON MLUEHNLbI Ha POHE NPUMEHEHNS NPEANOCEBHON 06paboTKM CEMSH MUKPOYA00-
perusMn XKYCC 1 a3oTHbIMM NOAKOPMKaMU.

3adayu uccnedoeaHull: ONpeaenUTb ONTUMAnbHOE BNKSIHUE NPUMEHEHNS NPpeanoceBHoON 0bpaboTku ce-
MsH Mukpoygobpenuamm XKYCC-1, XXYCC-2, XXYCC-3 u paHHeBeCeHHe NoaKOPMKM a30THbIMW YAobpeHnsaMm Ha
BEMUYMHY YPOXasi U KONMUYECTBEHHbIE M3MEHEHUs CoaepKaHus Benka v Kpaxmana B 3epHe 03WUMOM MLUEHWLbI Ha
oHe.

Mamepuanbi u memodb! uccnedosaHull. Viccnenosanns nposogunuce B 2012-2014 rr. B LEHTparnbHON
30He Camapckon obnactu. ousa OMbITHOTO NOMS — YEPHO3EM TUMUYHBIA CPEOHErYMYCHBIA CPEOHEMOLLHbIN TSKe-
NOCYTNMHUACTLIA CO CREAYILLMMI arpoxuMuyeckumi nokasatensmu: NOs — 4,47 Mr/kr, Nerkoruaponmayemblit asor —
42,4 wmr/kr, opraHnyeckoe BelecTso — 4,6%, P,0s — 96,8 mrikr, K20 — 86,6 mr/kr, pH — 7,82.

Mnowaapb aensHku — 270 m2 (9x30 M), MOBTOPHOCTL TPEXKPATHAs, pa3MeLLeHne AEeNsHOK cucTemaTuye-
ckoe, oaHosipycHoe. [NpeawecTBeHHUK — YMCTbI nap. [ns noceBa WCMONb30BanMCh SMUTHbIE CEMeHa MLEeHWLb
copta Mosomkckas 86. Moces nposoaunu psaosbiM cnocobom cesnkoir AMC 601 Ha rny6uHy 6-8 cM ¢ HOpmoiA
5,0 MfH. BCxoxmx cemsiH Ha 1 ra. Mposogunack 06paboTka cemsiH MUKpoyaobpeHusMn nepes NOCeBOM, U3 pacyeTa
3 n npenapata + 7 n BoAbl Ha 1 T CEMSH, C MacCOBOW KOHLEHTPaLMEN aKTUBHLIX 3anemeHToB, r/ome: KYCC-1
(Meab — 33-38; 6op — 5,5-5,7), KYCC-2 (memb — 32,0-40,0; monubaeH — 14,0-22,0), XKYCC-3 (memp — 16,5-20,0;
UnHK — 35,0-40,0). Takke NpoBoAMNach NOAKOPMKA BCXOLOB MLIEHWLbI B TPETbEN AeKake anpenst a3oTHbIMK yao6-
PEHUSIMU: aMMOHWAHON CENMTPON C codepxaHnem asota 34,6%; cynbdaTomM aMMOHUS C COAEPXKaHWEM a30Ta OKOMo
21%; MOYEBMHOW C COopepxaHuem asota B amugHoin dopme 46%. [Josa npenapatoB npu 06paboTke pacTeHuit
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paccynTbiBanacb B COOTBETCTBUM C TEXHONMOMMEN UX MPUMEHEHNS. YPOXaNHOCTb OMpeaensnu nytem yoopku yyet-
HOW nnowwaau aensHku (50 M2) cenekynoHHbIM kombaitHom «TERRION» B thady nonHoii cnenoctn 3epHa. Cogep-
XaHue Gerka onpegenanu MukpoonpedeneHnem no buypety Ha dotoanektpokonopumetpe KOK-2. Cogepxanue
kpaxmarna onpegenanu cornacHo metoguke H. U. Actpembosuya u @. J1. KanuHuHoi. OnbITbl CONPOBOXAANMCH UC-
CcrnefoBaHWAMI B TPEXKPATHOM NOBTOPHOCTW. MaTtemaTuyeckas 06paboTka ypoxaliHbiX JaHHbIX NpOBeAeHa aucnep-
CMOHHbIM MeToAoM o [locnexosy b. A.

MeTeoycrnoBus 3a rofbl MCCNeg0OBaHNA CNOXUIUCE Criedytolmm obpasom. CpeaHecyTouHbIE TeMnepaTypbl
B TpeTbel aekage asrycta 2011 r. coctasunm 15,5°C. Cymma akTuBHbIX Temnepatyp B 2012 r. (Bbiwe 10°C) cocTa-
Buna 3475 rpagycos, 4To Ha 925 rpagycoB Bblile CpeaHEMHOroNeTHero 3HaveHus (2550). KonmuecTBo ocaakoB 3a
OTYeTHbIN rog Bbinano 462 mm (Ha 12,7% 6onblue cpegHEMHOMONETHErO KONMYeCTBa) [6].

B covyeTaHuM ¢ gocTaToOYHLIM KONMKUYECTBOM 0CaakoB B aBrycte 2012 r., a Takke B CeHTs0pe 1 okTsbpe
YCIOBMSI MPOPACcTaHNs CEMSIH 031MON MLUEHWLbI, HAYANBHOMO POCTa M KYLLEHUS XapakTepuaylTCs Kak XOpoLuue.
Cymma akTuBHbIx Temnepatyp B 2013 r. (Bbiwe 10°C) coctasuna 2986 rpagycos, KONMMYECTBO OCAAKOB 3a rof Co-
craBmno 548,6 mm (Ha 3,1% BonbLue cpeaHEMHOTONETHErO KonnyecTea) [7].

MorogHble ycnosus oceHn 2013 r. cnoxunuck GnaronpusiTHO Ans NoceBa 03WUMbIX KynbTyp, Temnepatyp-
HbIll PEXWUM COOTBETCTBOBAST HOPME, 0CaaK1 CnocobCTBOBaNM MOMOMHEHWIO MOYBEHHOM Bnaru n obecneynnu npo-
pacTaHue CeMsH U JanbHeullee OCeHHee passuTMe. B pesynbrate TasHUst MOLLHOTO CHEXHOTO MOKPOBA BECHOM
2014 r. B NOYBY MOCTYNMIO 3HAYUTENBHOE KOMMYECTBO BRiaru. Xapkuii 1 Cyxoi nepruos ¢ Mast no WioHb CnocobeTBo-
Ban YCKOPEHMIO Pa3BUTUS PacTEHWUA U KylueHuio B Gonee cxatble cpoku. CymMMa akTMBHbIX Temnepatyp AoCTurna
2869 rpagycos, KONMYECTBO OCaAKOB 3a rof coctasuno 353,5 mm (66%) [8].

Pesynbmambi uccnedosaHull. puMeHeHWe npeanoceBHOM 06paboTku CEMSH MUKPOyLOBpeHNsMu
KYCC-1, XKYCC-2, )KYCC-3 B coyeTaHuu € pasnuyHbIMi BUgaMu a30THbIX yA0OPEHWiA NONOXMTENBHO NOBAMANO Ha
nokasaTenu ypoxanHoCTU. YpoxainHOCTb 03UMONA NileHuubl copTa MoBomxckas 86 3a 3 roga uccnefoBaHuin npes-
cTaBneHa B Tabnuue 1.

Tabnuua 1
YpoKaiHOCTb 03MMON MLIEHULbI copTa MoBormkckas 86
[peanocesHas [Nogkopmka Ypoxan, u/ra
0bpaboTka cemsiH yaobpeHnsmu 2012r. 2013 . 2014r. B cpeaHem

KoHTponb 18,5 29,1 33,6 21,07
KYCC-1 204 31,0 35,0 28,80
XKYCC-2 be3 ynobpeHuit 19,6 31,4 34,7 28,57
XKYCC-3 19,9 31,0 34,6 28,50
be3 obpaboTku 22,7 34,4 41,5 32,87
XYCC-1 AMMOHMIiHaA CennTpa 255 37,3 43,7 35,50
XYCC-2 238 37,0 442 35,00
XKYCC-3 24,1 36,6 43,3 34,67
be3 0bpaboTku 21,8 33,5 38,6 31,30
XKYCC-1 c 24,6 34,9 39,9 33,13
KYCC-2 YTIbCpaT MMOHUS 225 35,3 404 32,73
XKYCC-3 23,7 34,8 418 33,43
be3 obpaboTku 219 33,7 37,7 31,10
XKYCC-1 Modes/a 23,6 36,6 39,3 33,17
XYCC-2 22,6 36,2 40,3 33,03
XKYCC-3 22,3 36,4 40,4 33,03

HCP o5 1,50 1,44 0,25

HCP a 0,75 0,72 0,13

HCP s.a8 0,75 0,72 0,13

Mo pesynbTatam, NpeacTaBneHHbIM B Tabnuue 1, MOXHO caenatb BbIBOA, YTO NPUMEHEHME TONMbKO npes-
nocesHon o6pabotku cemsH Mukpoypaobperusmu XYCC 6e3 nocnegytoLeit noAkoPMKU a3oTHbIMK YOoBpeHnsMu
NOMOXUTENBHO NOBMANO Ha NOKa3aTenu ypoxanHocTu. Tak, npumeHerne npenapata XXYCC-1 gaet Ha 6,39% Bbl-
LUe YPOXaHOCTb, YeM B KOHTPONbHOM BapuaHTe, XKYCC-2 n XKYCC-3 yBenuuunu nokasarenu B CpegHeM no rogam
Ha 5,54 n 5,28% cooTBeTcTBEHHO. Hanbonee adhdhekTMBHO KOMNMEKCHOE AeicTBME NpeanoceBHoin obpaboTku ce-
MSIH MuKpoyao6pernamm XKYCC 1 nogkopmku a3oTHbIMK YA06peHnsiMM, YBENYEHe nokasaTenen npocnexmBaeTcs
BO BCeX BapuaHTax onbiTa. bonblunin Bknag B yBenuyeHne ypoxanHoctn (Ha 31,14% Bolille, YeM B KOHTPOSbHOM
BapuaHTe) BHecna obpabotka cemsiH npenapatom XKYCC-1 B coueTaHum ¢ NOAKOPMKOA aMMOHUIAHOW CENMUTPON.

CymmapHoe coaepxaHie benka B 3epHe 031MMON MiLeHWLbI 3a 3 rofa UCCneaoBaHNi NpeacTaBneHo B Tab-
nuue 2.

lMpuMeHeHne npegnoceBHon oBpabotku cemsH MukpoynobpeHusmn XKYCC-1, KYCC-2 n XKYCC-3 ort-
JenbHO OT as0THbIX yaoOpeHwi yBenuumMBarT kommyecTBo Oenka B cpegHem Ha 5,44; 8,86 u 16,12%,
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COOTBETCTBEHHO, B CPABHEHUN C KOHTponeM. Hanbonee aghdhekTMBHO NOBNMSANO Ha nokasaTenb Oenka COBMECTHOE
npumeHeHne Mukpoynobpenus XYCC-3 ¢ nogkopMKoit a3oTHbIMK yA0OpeHnsmMu, B 60MbLLen CTeneHn ¢ aMMOHUA-
HOM CENWUTPON, NoKalaTenu B CPEAHEM MO roAam NONyYunuch Ha 22,57% Bbille, YeM B KOHTPOSbHOM BapuaHTe M
cynbdaTom ammoHns (Ha 22,03% BblLLE), B MEHbLUEN — C MOYEBMHON (Ha 20,75% BbiLue).

CopepxaHue kpaxmana B 3epHe 031MON MLUEHMLbI 3a 3 rofa uccnegoBaHuii NnpeacTaBsneHo B Tabnuue 3.

Tabnuya 2
CymmapHoe cogepxaHnue 6enka B 3epHe 031MON niueHnLpbl copta MoBormkckas 86
MpeanoceBHas Mogkopmka Benok, %
0bpaboTka cemsiH yaobpeHnsaMu 2012r. 2013r. 2014r. B cpegHem
KoHTporb 14,29 14,97 15,40 14,89
XKYCC-1 15,63 15,21 16,25 15,70
XYCC-2 Be3 ynobpenuin 15,53 16,23 16,86 16,21
XYCC-3 16,58 18,08 17,20 17,29
be3 obpaboTku 16,13 17,73 16,41 16,76
XKYCC-1 AMMOHMiHas 19,13 15,35 18,05 17,51
XKYCC-2 cenutpa 18,02 16,23 17,66 17,30
XKYCC-3 17,61 17,93 19,22 18,25
Be3 obpaboTku 15,26 17,42 16,90 16,53
XKYCC-1 CyMbpaT aMMoHMA 15,96 18,23 18,86 17,68
XKYCC-2 15,78 18,09 18,04 17,30
XYCC-3 17,27 19,30 17,94 18,17
be3 obpaboTku 16,30 17,29 16,19 16,59
XKYCC-1 MouesuHa 17,37 17,61 18,20 17,73
XYCC-2 16,88 17,58 17,62 17,36
XKYCC-3 18,81 17,55 17,58 17,98
Tabnuua 3
CopepxaHue Kpaxmana B 3epHe 031MON NiueHnLbl copTa lMoBomkckas 86
BapuanT Konuyectso kpaxmana, %
2012r. 2013 . 2014 . B cpeaHem
KoHTponb 57,4 55,8 55,0 56,07
XKYCC-1 58,6 64,4 62,3 61,77
XKYCC-2 65,6 59,0 65,0 63,20
XKYCC-3 58,1 61,2 61,6 60,30
AC 59,8 58,1 56,8 58,23
AC+XYCC-1 64,1 67,1 69,4 66,87
AC+XYCC-2 68,7 68,0 66,0 67,57
A.C+XYCC-3 63,7 63,5 65,7 64,30
CA 58,5 56,2 58,4 57,70
CA+XYCC-1 69,1 65,3 65,8 66,73
CA+XYCC-2 67,2 67,5 68,5 67,73
CA+XYCC-3 60,9 64,7 63,4 63,00
M 58,8 56,9 58,7 58,13
M+XKYCC-1 67,7 68,7 63,0 66,47
M+XKYCC-2 66,2 62,5 66,8 65,17
M+XXYCC-3 61,9 63,7 65,5 63,70

Mo pesynbTatam, NPeAcTaBNeHHbIM B Tabnnue 3, MOXHO caenaTb BbIBOA, YTO NPUMEHEHWE NPeanoCeBHOMN
0bpaboTku cemsaH MukpoyaobpeHusmmn XKYCC 1 nogkopMky a3oTHbIMM yI0OPEHUAMN NOMOXMTENBHO NOBMMANO Ha
HaKOMneHMe kpaxmana B 3epHe 031MOi NweHnUbl. Hanbonee aghthekTUBHO Ha yBENWUYEHWE NoKa3aTenen kpaxmana
noenusna npegnocesHas 0bpabotka cemsH Mukpoynobpernem XKYCC-2, kak OTAENbHO — YBENMYEHNE 3HAYEHMI Ha
12,72% B CpaBHEHWUN C KOHTPONEM, TaK 1 B KOMNMEKCE C aMMOHUIHOM cenuTpoil (Ha 20,50%) u cynbdatom ammo-
Hus (Ha 20,08%).

3aknoyeHue. YpoxanHocTb 03MMON NeHULbl Hanbonee BbICOKAs B BapaHTax OnbiTa C NPUMEHEHUEM
Mukpoypobperns XKYCC-1 B coyeTaHuu ¢ NOAKOPMKOM aMMOHUIAHON CENUTPOK, W COCTaBuna B CPEAHEM MO rogam
35,50%, uto Ha 31,14% Bblle, YeM B KOHTPOIbHOM BapuaHTe. OPdeKTMBHOE AECTBIE HA YBENNYEHNE NoKasaTe-
nen 6enka NpocnexveaeTcs npu COBMECTHOM npumeHeHun Mukpoyaobpenus XKYCC-3 B 6onbluen cTeneHun ¢ am-
MOHMIHOW CENUTPONA, NOKa3aTenu B CPEAHEM NO rogam nonyumnuch Ha 22,57% Bblle, YeM B KOHTPOSbHOM BapuaH-
T€ 1 CynbdaTom ammoHms (Ha 22,03% BblLLE), B MeHbLUEN — C MoYeBMHOM (Ha 20,75% Bbiwe). Hanbonee achdek-
TMBHO Ha yBENUYEHME nokasaTenen kpaxmana noenusana npegnocesHas obpabotka cemsiH npenapatom XXYCC-2 B
COYeTaHu C aMMOHMIHON cenuTpon (Ha 20,50%) u cynbatom ammoHms (Ha 20,08%).
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Mo pesynbTaTam UCCrneaoBaHUs BCe OnpeaensieMble NokasaTenm — ypoxaHoCTb, CyMMapHOe CofepaHie
Gerka, KonM4ecTBO Kpaxmana — B TOW WK MHOW CTENeHU YBENMYMBanMCh Ha hoHE NPUMEHEHUS MPEANOCEBHOM 06-
paboTkn cemsH Mukpoygzobpernamm XKYCC-1 (meab; 6op), XKYCC-2 (megp; monubaeH) n XYCC-3 (Meab; UMHK).
BeposiTHee Bcero, npu 06paboTke cemeHn nepes NOCEBOM NPOUCXOAAT riyboK1e BHYTPEHHUE N3MEHEHNS B Na3Me
3apoablla, NPONOHrMPOBaHHbIE B3POCNOMY PACTEHUIO. Bo3spneiictere Ha ero 3apoAblLl, a He Ha C(ZbOpMI/IpOBaBLLIee-
Csl pacTeHue, NoBbILLAET YCTOMYNBOCTb PaCTeHUst K HebnaronpusiTHLIM YCNIOBUSM BHELUHEN cpeabl, NpeaoTBpaLlaeT
3abonesaHus paCTean7|, CI'IOCOGCTByeT YRNyYLlWeHN0 BCXOXECTU CEMsAH, YCKOPEHUIO CO3peBaHNA, YBENTUYEHUIO KOMU-
YyecTBa W YIYyYLIEHWIO Ka4yecTBa ypoxas.
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Lenb uccrnedosaHull — nogblieHUe npodyKmuUBHOCMU U 8bi0efieHue onmuMasnbHO adanmupogaHHbIX K YCrogusM Cy-
xocmenHol 30Hb! CegepHo2o KasaxcmaHa copmoobpa3yoe fibHa Maciu4Hoeo. B nocnedHue 2001 803p0C UHMeEPEC K 8030e-
NbIBAHUIO fTbHA Macu4YHo20. BHedpeHue 8 npou3sodcmeo HOBbIX COPMOS flbHa Macu4YHo20, 0atouux NUUWEBOE fibHIHOe Mac-
110, B/IU3KOe NO XUMUYECKOMY cocmasy K nOACOTHEYHOMY, UMeem akmyarbHoe 3HadyeHue 05 2ocydapcmea U no3eonum
nosnHou Mepe obecneyums NOMpPebHOCMU cmpaHbl 8 pacmumenbHOM Macie Nuweso20 HasHa4yeHus. JleH — odHa u3 cambix
8bICOKOIKOHOMUYHBIX Kylbmyp, MaK Kak 8Ce Yacmu pacmeHUsi UCnOob3Yomes 8 NPOMbILLIEHHOCMU, 8 Kayecmee npodykmos
numaHus Ons Yyernogeka. OkcnepumeHmarnbHble uccnedosaHusi nposodunuce 8 2012-2014 ze. 8 Kocmanalickom Hay4Ho-
uccnedogamenbCKOM UHCMUMyme cenbckozo xo3salicmea (Pecnybnuka KasaxcmaH). B KOHKYpCHOM copmoucnsimaHuu usyya-
nock 48 copmoobpa3y08 fibHa Maciu4Ho20. Yuemnas nnowads densHok — 40 M2, [ToemopHOCmb onbima — 3-X KpamHasi, KOH-
mposb pa3mewasncs yepe3 3 OensHku. Hopma ebicesa — 6 MITH. 8CXOXUX CEMSIH Ha 2eKmap. B KOHKYpCHOM copmoucnbimaHuu
(2012-2014 22.) Haubonee ypoxaliHbiMu OKa3anuch credyroujue copmoobpasubi: k-1556 — 16,3 ulea; 447 - 16,3 ylea; 0-14 —
22,3 ulea; 757 — 29,5 ulea; 425a — 17,8 ulea. [lo codepxaHuto Macna 8 ceMeHax My4YWwuMU oKasanuch copmoobpasusbl.
¢ 704(5) — 41,30%; 120 - 41,0%; ¢ 101 — 41,2%; 1143 - 41,2%; ¢ 1107(2) — 41,9%; 425a - 42,8%. BebissneHo, 4ymo Haubonee
ckopocnenbiMu siensiomest criedyrowue copmoobpasubr: 81 — 79 cym; 45 — 79 cym; C 101 - 78 cym; 1143 — 79 cym.

NeH — poa OAHO- U MHOTOMETHUX TPABSHUCTLIX PACTEHMIA cemeicTBa JIbHOBbIE, HACUUTLIBAET OKOMO
230 BMOOB pacTeHui, NPoM3pacTatoLnX B CyOTPONMYECKNX U YMEPEHHbIX KNUMATUYECKUX Nosicax. JleH MacinyHbIi,
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WNW NEH-KyApsiLL, B CEMeHax KoToporo okono 50% macna, BblpawwmsaioT B MHamu, Aprentune, CLUA, Poccun [2, 4].
B nocnepgHue roabl BO3pOC MHTEPEC K BO3AEMbIBAHMIO NMbHA MACNMYHOTO, TaK Kak B MUPE YCTOMYMBO pacTeT Cnpoc
Ha M3roTaBnMBaeMyo 13 Hero npoaykuuio. Macno, cogepxalleecs B CeMeHax fibHa MacnnyHoro B konudectse 40-
50% OT Beca, MIMEET OYEHb LUMPOKMIA CNIEKTP MPUMEHEHMS. B cOCTaB NbHAHOTO Macna BXOASAT MATb XMPHbIX KCMOT,
4TO NO3BONSET WCMOMbL30BAaTb €r0 B MEAMLMHCKON, MAKOKPAaCOYHOW, MbINIOBAPEHHON, KOXEBEHHOM, XMMUYECKON
MPOMBILLIEHHOCTW, A TakKe B TaKWUX OTPACNsX kak aBToMobune- 1 CyaocTpoeHue, meTannoobpaboTka u ap. [1, 5).

Cnpoc Ha npoayKumio, NPOU3BOAUMYIO U3 JIbHA MACMNYHOMO, a COOTBETCTBEHHO, BOCTPEBOBAHHOCTL €ro B
KayecTBe CbIpbsi — TOMbKO OJHA CTOPOHA, NOATBEPXKAAOLLAs BbIrOAHOCTb BbIPALLMBAHKS 3TOM CENbCKOXO3SNCTBEH-
HOM KynbTYpbl, Apyras CTOPOHa — arpoOHOMMYecKast. B nocneaHne roabl 3Ha4MTENBHO 3MEHMMNAch CTPYKTypa NoCeB-
HbIX NIOLafen: YMEHbLUMAUCH NOWAaaM NOCEBOB KYKypy3bl U APYrX KOPMOBbLIX KYNbTYp, YBEMUYUAUCH NAOLLaam
noceBa «3epHOBbIX NO 3epHOBbLIM», T.6. MO CTepHe. B HacToswee Bpems BeayT nogbop adheKTUBHbIX NpeaLue-
CTBEHHMKOB 03V IMbIM 3€PHOBbIM, CPEAN KHOBBIX» UMW ABHO 3abbITbIX «CTapbIX» KynbTyp, KOTOpble Bbinn Obl K TOMY
e [OCTaTOYHO peHTabesbHbl 1, BO3MOXHO, YaCTUYHO 3aMeHWM Bbl 03UMbIe 3€PHOBbLIE KYNbTYPbl B CTPYKTYPE No-
CeBHbIX Nnowaaen. Cpeay Takmx KynbTyp NEH MACINYHbIN 3aHUMAET He nocnegHee MecTo [6].

Lenb uccnedoeaHull — noBbIlEHNE MPOAYKTUBHOCTW W BblgeNeHne ONTUManbHO afanTMPOBAHHBLIX K
yCrnoBumsiM CyxocTenHoin 30Hbl CeBepHoro KasaxctaHa copToobpasLos fbHa MacnnyHoro. B nocnegHme rogsl BO3poc
WHTEPEC K BO3AEbIBAHNIO JbHA MACMMYHOTO.

3adayu uccnedoeaHull: 1) naTb OLEHKY COPTOB fibHa NO NPOAOMKUTENBHOCTW BEreTaLunoHHOro Nepuoaa;
2) [aTb OLEHKY COPTOB JibHa NO 31lEMEHTaM CTPYKTYPbI ypoxast; 3) NPOBECTY OLEHKY MAaCiMYHOCTH COPTOB JbHA.

Mamepuanbi u memodbl uccnedosaHull. JKkCnepuMeHTanbHbIE UCCNenoBaHUs npoBoaunncs B 2012-
2014 rr. B KocTaHalckoM HayyHO-WUCCReaoBaTenbCkoM MHCTUTYTe cenbekoro xossinctea (Pecnybnuka Kasaxcran).
3aknagka onbIToB, Y4&Tbl U HAbMo4eHUs NPOBeAeHbl COTNacHo MeToanyeckum paspaboTkam u ykasaHusm BHAWP
um. H. N. Basunosa no usyyeHnto MacnnyHbx KynbTyp (1976 r.), metoguk I'CW cenbCKOX03SMCTBEHHBIX KyNnbTyp
(1985 1.), meToanyeckum pexkomeHaaumam BHUAMK (r. KpacHopap).

B koHKypcHOM copToucnbiTanum B 2012- 2014 rr. u3yyanoch 48 coptoobpasuos. YueTHas nnowaas aens-
HOK — 40 M2, [TOBTOPHOCTL OMbITa — 3-X KpaTHasl, KOHTPOMb pasmellancs Yepes 3 aensHki. Hopma BoiceBa 6 MITH.
BCXOXWX CEMSIH Ha rekTap.

[MpeaLlecTBEHHMK — YnCTbIN nap. MNpeanoceBHas 0bpaboTka NoYBkl 3aknvanack B paHHeBECEHHeM 6opo-
HOBaHMK BpalLatoLLen 6opoHon. B Hayane mas Obino NpoBeAEHO OMpbICKMBaHUE repOuLaOM CMIOWHOMO AENCTBUS
YparaH ¢hopte. oceB npoBoguny BO BTOPON M TpeTbeN Aekaae mas cesnkoir CH-16. B TeueHne BereTawlmm nposo-
avnm 3-4 pasa nponorky ¥ pbixnexHne mexaypsaun. ns 60pebbl ¢ COpHAKaMK NPOBOAUIM ONpbICKMBaHWE repbuLm-
Aamu (npotmB npocoBuaHbIX — bapc 1,5-2,0 nfra, npotue ogHoneTHUX AByaonbHbIX — Cekatop 0,05-0,075 r/ra).
YBopka npoBoaMnack BPYUHyt0 B CHOMbI U koMBanHamm «Camno», «Bektop». O6MONOT CHOMOB NPOBOAMIM Ha Ce-
NEKLMOHHOA CHOMOBOW MOMOTUIIKE.

Knumar B 30He NpoBeAeHNst UCCNER0BAHNIA PE3KO KOHTUHEHTATbHBIN: XXapKoe W CyX0e NEeTo, ManoCHeXHast
xonoaHas 3uma. [ogosas amnnuTyaa TemMnepaTtypbl BO3gyxa B CpeaHem coctasnsna 75°C, pocturas B OTAEMNbHbIE
rogbl 88°C. 3umon MUHUMarbHas Temnepatypa Bo3dyxa uHorga cHukanach 4o 35-40°C, B peakux cryyasx — o
45-50°C. Jletom abcontoTHas Temnepatypa Haxogunach Ha yposHe +41...+43°C. Tennbii nepuog co CpegHecyTou-
Hom Temnepatypon Beiwe 0°C gnuncsa 195-200 cyTok — ¢ 7-12 anpens go 19-28 oktsbps.

lMpogonxuTensHocTb 6eamoposHoro nepuoga konebanacs ot 108 go 130 cytok. CpegHerogosas Temnepa-
Typa Bo3ayxa coctasnsna 0,3-2,3°C, nosblwwasck B otaenbHble rogbl Ao 4,5-5°C unu noHmwkasce go 0-1,2°C. MMpo-
[OMKUTENBHOCTbL BEreTaLMOHHOro nepuoaa yBenmumBanack ¢ ceBepa Ha tor, coctasnsg 166-174 cyTok.

lMorogHble yCnoBuWs 3a BereTaumoHHbIn nepuog 2012, 2013, 2014 rr. CyLWecTBEHHO OTIMYaNMUCL NO OCHOB-
HbIM KNMMAaTUYECKUM NOKa3aTensm.

B 2012 r. cymma ocagkoB 3a CenbCKOXO3ANCTBEHHbIN rof (OKTAbpb-ceHTbpb) coctasuna 319,6 mm.
3a TénnbIn nepuog roaa Bbinano 252,3 MM 0CaaKoB, YTO HECKOSBKO Bbilie CPeAHEMHOTONETHEN HOPMbI (244,0 MM).
[Mpy 3TOM 3a BereTaUMOHHbIV Nepuog (Mait-asrycT) Beinano 179,0 mm, unm 114,8% rogosom Hopmbl. OgHako Gonee
nonoBmHbl 3TUX ocagkoB (101,1 Mm) Bbinano B asrycte. OCagKM MIOHS U MIONS HOCWUAW TPO30BOM XapakTep U Ha
OMNbITHOM Y4YaCTKe MPaKTUYeCKn OTCYTCTBOBAM, 3a UCKIIOYEHNEM NEPBOTO AOXASA B HAYane WMions MHTEHCUBHOCTBIO
4.6 MM,

Mait 2012 r. 6611 NpenMyLLECTBEHHO TENMbIM. 3a MecsL, 0CaakoB Bbinano 28,1 MM, Npu cpegHeMHOroneT-
Hen Hopme 31,0. Mpu 3aknagke onbiToB 06eCNeYeHHOCTL NOYBLI Biaroi Bbina onTuMansHoi. TemnepaTypa Bosgyxa
Obina Bbile cpeaHemHoroneTHen — 15,9°C. Moroga nepeoi NONOBKHLI feTa Obina Mano AOXANMBOMN, TakK, 3@ NOHb
BbINano 26,8 MM nNpu MHoroneTHe Hopme 45,0 mm. 3a uionb Beinano 23,0 MM 0caaKoB, YTO COCTaBNSEeT 48,2% oT
MHOrONeTHEN HOpMbI, MpW TemnepaTtype Bo3ayxa 24,1°C. BTopas nonosuHa neta — Havano ocexu Bebina Tennown,
poxanueon. B aBsrycte ocagkos Bbinano 101,1 MM, YTO CYLLECTBEHHO MPEBLICUNO CPEOHEMHOTOMNETHION HOPMY
(30,0 mm)
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B 2013 r. cymma ocagkoB 3a CenbCKOXO3ANCTBEHHbIN rof (OKTA6pb-ceHTs0pb) coctaBuna 421,9 MM, unu
130,6% OT MHOroneTHe HopMbl. 3uma Gbina MHOTOCHEXHOI. 3a nepuof HosI0pb-MapT Bbinano 127,4 MM OCaaKoB,
npu Hopme 98,0. MocneaHee obecneynno xopoLLee yBraxHeHUe NoYBkl B BECEHHWIA nepuog. bnarogaps atomy no-
CeB COpTO00pasLOB JlbHA MACMMYHOMO MPOMCXOAMN BO BNAXHbIA CMOA MOYBLI. 3a TEMMLIA NEpUOA roda Bbinano
257,2 MM 0CafKoB, YTO BbILLE CPeAHEMHOroNeTHeN HOpMbI Ha 15,2 MM, unu Ha 13,8%. Mpn 3TOM 3a BereTaLyoHHbIi
nepuog (Mamn-asryct) Bbinano 225,3 MM, coctaBus 144,4% MHOroneTHe! HOpPMbI U Jaxe HECKOMbKO MPEBbLICHB CyM-
My OCafKoB BereTauuoHHoro nepuoga 2012 r. (198,8 mm). OgHako 87,3% aTux ocagkos Bbinano B uione (116,6 Mm)
u aerycte (80,0 Mm) Korga ye HauMHarnocb cospeBaHue kopobouek. Mo HabntoaeHNAM aBTOPOB UMEHHO OCaaKM
NoHS (MOMUMO NPOYMX (haKTOPOB) ONpeaeNsny ypoxai NbHa macnuyHoro. B 2013 r. Bcero Bbinano 8,1 MM ocaakos
(18% Hopwmbl). B nepBble aBe gekagb! Uons 0cagku Bbinn ¢ Marnon MHTEHCUBHOCTLIO (CyMMa 3a 20 gHen — 32,2 M),
HOCWIN rPO30BON XapaKTEP W Ha OMbITHOM y4acTKe NpakTu4eckn otcyTcTBoBanM. OCHOBHAs YacTb MIONbCKUX 0Cag-
koB (84,4 mm) Bbinana B TpeTbeit aekage (29.07 — 53,1 mm). B nione-asrycte cymma ocagkos (196,6 Mm) B 2,5 pasa
NpeBbICMIA MHOMOMETHIOK HOPMY.

Mai1 2014 r. 6bin 04eHb TENMLIM C ONTUMArbHBIM KONIMYECTBOM OCaAKOB. 3a 3TOT Mecal, Bbinano 13,5 um
0CafKoB, 4YTO coctaBuno 112,6% ot HopMbl. [Npu 3aknagke OnbITOB YBRaXHEHWE NOYBbLI ObII0 ONTUMANbBHEIM C TEM-
nepaTypoit Bo3ayxa, B5n13Kor k CpeaHUM MHOrONeTHUM nokasatensam, — 17,5°C, npu cpegHeMHOroneTHel Temnepa-
Type 13,7.

B umioHe ocagkoB Bbinano 18,9 MM, Yto B 2 pasa MeHblue MHOroneTHen Hopmel (35,0 Mm), TemnepaTtypa
BO3Ayxa coctasuna 21,2°C, 4To COOTBETCTBYET CPEAHEMHOTONETHEN HOPME.

Wionb Gbin TennbiM, CPeAHECYTOYHas TeMnepatypa Bo3gyxa Obina Huxe MHoroneTHei Hopmbl 17,20C Ha
Tpu rpagyca, 0CaaKoB 3a 3ToT Mecsl, Bbinano 106,9 Mm unm Ha 95% 6ornblue 0T MHoroneTHern Hopmbl (56,0 Mm).

Pe3ynbsmamsbi uccnedoeaHutl. AHanuaupys MeTeoganHble 2012-2014 rr. MOXHO cAenaTth BbIBOA, YTO Mo-
rofHble YCroBUS 3HAUYUTENBHO BANAKOT Ha NPOAOMKUTENBHOCTL BETETALMOHHOMO nepuoaa. Takum obpasom, B 2012-
2013 . n3-3a geuuuTa Bnary, a Takke BbICOKUX TeMNepaTyp NPOLomKUTENBHOCTL NPOXOXKAEHUS PEeHONOrNYeCcKuxX
a3 cokpaTtunacb. B BnaronpusatHom no BnaroobecneveHHocT 2014 r. BereTaumoHHbIA nepuog yeenuumuncs Ha 11-
12 cyT, 1 copTo06pasLibl ibHa MaCcAMYHOrO MMenu Bonee ANNMHHBIA nepuog a3 passutus (Tabn. 1).

Tabnuya 1
OugeHka HomepoB copTo06pa3LoB fbHa MACAUYHOTO B KOHKYPCHOM copTouchbiTaHuu, 2012-2014 .
Hovepa BereTauuoHHbIn nepuog, cyT MacnuyHocTb, % YpoxaiHocTb, u/ra
no katanory roa roa roa

2012 | 2013 | 2014 | Cpea. | 2012 | 2013 | 2014 | Cpes. | 2012 2013 2014 Cpea.
K 1529 82 75 93 83 38,4 41,7 | 414 40,5 11,7 133 0,90 8,6
81 80 78 - 79 37,7 40,2 - 38,9 95 10,4 - 9,9
116 82 72 94 82 38,9 39,6 42,1 40,2 8,9 13.1 21,8 14,6
K 1556 81 77 94 84 39,5 41,5 415 40,8 11,9 125 24,7 16,3
45 80 77 - 79 40,1 40,5 - 40,3 8,9 10,2 - 9,5
716 80 76 94 83 37,9 40,6 41,0 39,8 8,8 95 0,80 6,3
371 82 75 94 83 39,8 40,5 40,9 40,4 9,6 10,0 17,2 12,2
C 704 (5) 76 73 94 81 39,7 41,7 42,7 413 10,4 15,6 20,3 154
120 73 75 94 80 40,1 41,1 41,8 41,0 9,8 14,2 17,0 136
C101 71 70 93 78 41,3 40,8 41,6 41,2 10,1 134 12,7 12,0
1143 72 71 94 79 40,3 42,1 41,4 41,2 9.1 132 184 135
447 - - 94 94 - - 41,7 4,7 - - 16,3 16,3
0-14 - - 94 94 - - 41,3 41,3 - - 223 22,3
757 - - 94 94 - - 42,2 422 - - 29,5 29,5
C 1107(2) - - 94 94 - - 41,9 419 - - 13,7 137
425a - - 94 94 - - 42,8 428 - - 178 178
St 78 77 94 83 39,6 40,6 40,8 40,3 6,5 13,1 235 14,3
HCPos 2,1

OueHkn copToobpasLoB bHa MacnWYHOTO Mokasana cnegyowee (tabn. 1), uto B 2013 r. ckopocnensim
okasancs coptoobpasel, C101, nepuog ero Beretauum coctasun 70 CyTOK, YTO KOpOYe Ha 7 CyTOK nepuoaa Bereta-
unm copta-cTangapta (77 cyt). Hanbonee npomomKuTENbHbIA BErETALUMOHHBIN NEpUoa UMenn coptoobpaslipl
K1556,45 (77 cyt), 81 (78 cyT).

B ycnosusx 2012 r. BereTauMoHHbIA Nepuos pacTeHnid BapbupoBancs B npegenax 76-82 cyt. Mo cpasHe-
HWO CO cTaHaapToM (78 cyT), Haubonee ckopocnenbiMi okasanucb coptoobpasuysl C704(5); 120; C101; 1143,
HaumeHee ckopocneneiMn — K1529; 116; 371; 45; 716; 81; K1556.

B 6naronpustHom 2014 r. Hanbonee ckopocnenbiMu Bbinu copToobpasubl K1529 n C101 (93 cy), Bbi3penu
Ha 1 cyTKkM paHblue cTaHgapTa (94 cyT).
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B koHkypcHom copToncnbiTanum 2012 r. coptoobpasupl 716; 1143; 120; 45; 116 (8,8-9,5 u/ra) npesbicunm
no ypoxanHocTu copT ctaHgapt (6,5 u/ra) Ha 2,3-3,3 wra, Hanbonee ypoxanHbimu Gbinn K1529; K1556; C101;
C704(5) — 10,1-11,7 u/ra. Hanborblueit MacnMYHOCTLIO XapakTepusoBanucb coptoobpasubl 45, 120 — 40,1%;
C101 - 41,3%; 1143 — 40,3%, npeBbIcUB COpT-CTaHAapT Ha 0,5-1,7%

B ycnosusix 2013 r. Haubonee ypoxaiHeiMn copToobpasuamm okasanuck K1529; 116; C704(5); 120; C101;
1143, ypoxaiHOCTb BapbupoBana B npegenax 13,2-16,6 u/ra, npeBbICYB 3HAYEHWe JAaHHOrO nokasaTens y ctaHgap-
Ta Ha 0,1-2,5 wra. Mo macnuyHoCTM nyywmmmu copToobpasuammn okasanucb K1529 — 41,7%; 1143 — 42,1%;
C704(5) — 41,7%; 120 — 41,1%; C101 - 40,8%; K1556 — 41,5%.

B ycnosusx 2014 r. Haubonee ypoxaiHbiMu 6binn coptobpasubl K1556 1 757, ypoxanHoCTb KOTOPbIX CO-
ctasuna 24,7 n 29,5 u/ra COOTBETCTBEHHO. BbiCOkas MacnMyHOCTb OTMeYanach y Bcex coptoobpasLioB fbHa Mac-
NWYHOTO MO CPaBHEHMI0 C COPTOM-CTaHdapToM, Bapbupys B npegenax 40,9-42,8%, Torga kak y ctaHgapTa oHa co-
ctasnsina 40,8%.

B ycrnosusx 2012 r. BbicoTa pacTeHuin coctasnsna ot 45 fo 53 cm. Hanbornee BbICOKOPOCbIMK OKa3anuch
copToobpasupbl K1529 — 53 cm; 116, K1556 — 52 cm. Coptoobpasypl 81 1 716 umenu BbICOTY pacTeHUI Takyio Xe,
KaKk 1 y copTa-ctaHgapta — 45 cm. Y obpasuos Homep 120, C101 BbicoTa pacTeHuid coctaBuna 47 cM, YTO Ha 2 CM
BbilLe JAHHOrO NoKasaTens y copTa-craHgapTa.

B 2013 r. Hanbonee BbICOKOPOCNbIMM Cpean M3yvaeMblx copToobpasuos okasanucb K1529 u C704(5).
VX BbICOTa COOTBETCTBEHHO COCTaBWNa 54 CM, YTO BbILE BbICOTHI COPTa-CTaHAApTa Ha 7 ¢M. [laHHbIA nokasaTenb y
coptoobpasua 116 coctasun 52 cm; C101, 45 — 49 cm; 81, 120 — 48 cm. Camoi MeHbLLEN BbICOTON pacTeHuii obna-
panu copta 1143 — 45 cwm; 371 - 46 cwm.

B 2014 r. 6binn cchopMmpoBaHbl Camble BbICOKOPOCIIble PAcTEHMst NMbHA MacnmyHoro. Takum obpasom,
HanbonbLuas BbICOTa pacTeHuii 0TMeYeHa y 0bpasLoB Homep K1556 1 371 — 58 n 63 cM cooTBETCTBEHHO. Hanbo-
nee Hu3kopocnbiMK Bbinn 0bpasubl Homep 447, 757 — 55 cm 1 116 — 52 cM.

B 2012 r. Haubonbluee uncno kopoboyek Ha OZHOM pacTeHWW 6biN0 OTMEYEHO Yy CopToO6pas3LoB
C 704 (5) — 37 wr.; 81 — 31 wr.; C 101 — 30 wr. Y copra-cTaHgapTa 3T0T nokasaTenb coctasun 14 wr. Camoe
MeHbLUee KOnm4ecTBo kopoboyek Ha OLHOM pacTeHUM COCTaBMMO Yy copTa-CTaHaapTa — 14 wr. Hambonee Bbicokas
03epHEHHOCTb Bbina oTMeyeHa y coptoobpasyos K 1556 — 9 wrT. 3epeH; 81, 120, 1143 — 8 wwT. B 04HON KOPOOOUKeE.
Y cTaHgapTa 3ToT nokasaTtenb coctaemn 6 . (tabn. 2).

Tabnuua 2
CTpykTypa ypoxas fbHa Macr14Horo B KOHKYpPCHOM copToucnbiTaHn, 2012-2014 rr.
BbicoTa pacTeHus, cm Ywncno kopoboyek Ha OHOM Cpe,quae YUCrno CemsiH Macca 1000 cemsH, r
Homepa pacTeHuu, LWT. B OfHOM kOpoBoYKe, L.
o katanory rog rog rog rog
2012 | 2013 | 2014 |Cpep. | 2012 | 2013 | 2014 |Cpep. | 2012 | 2013 | 2014 |Cpegs. | 2012 | 2013 | 2014 | Cpea.

K 1529 53 | 54 | 47 | 51 | 22 | 25 | 38 | 28 7 8 7 7 | 65 |67 | 66 | 66
81 45 | 48 - 46 | 31 | 28 - 29 8 9 - 9 | 68 |69 | - 6,9
116 52 | 52 | 52 | 52 | 19 | 24 | 56 | 33 7 7 8 7 170 |72 | 68 | 70
K 1556 52 48 58 52 24 31 67 40 9 8 7 8 65 | 70 | 69 | 68
45 47 | 49 - 48 1 20 | 22 - 21 7 6 - 7 165 |71 | - 6,8
716 45 | 47 | 50 | 47 | 27 | 25 | 46 | 32 6 7 7 7 167 169 | 73|70
371 47 | 46 | 63 | 52 | 22 | 34 | 56 | 37 7 7 8 7 170 |70 [ 69 | 70
C 704 (5) 49 | 54 | 57 | 53 | 37 | 51 | 64 | 50 7 10 7 8 | 66 | 64 | 33 | 54
120 47 | 48 | 50 | 48 | 27 | 34 | 61 | 40 8 10 6 8 | 65|67 |70 | 67
C 101 47 | 49 | 56 | 50 | 30 | 42 | 63 | 45 6 8 6 7 | 64 |71 (70| 68
1143 48 | 45 | 50 | 48 | 28 | 35 | 45 | 36 8 9 8 8 [ 63 |65 | 74 | 67
447 - - 55 | 55 - - 53 | 53 - - 7 7 - - | 67 | 67
[-14 - - 56 56 - - 65 65 9 9 72 | 1.2
757 - - 55 55 - - 86 86 8 8 71071
C 1107(2) - - 54 | 54 - - 48 | 48 7 7 72 |72
425a - - 57 57 - - 65 65 - - 7 7 - - 68 | 68
St 45 | 47 | 57 | 50 | 14 | 34 | 65 | 38 6 9 8 8 [ 60 |67 [ 71 | 66

B 2013 r. cpeau uccnegyembix copToobpasLoB Mo KpyNMHOCEMAHHOCTH Oblnv BbiAeneHs! creayowye: 116 -
7,2r1.;45 C101-71r; K1556 - 7,0 r, yto Ha 0,3-0,5 r bonblue gaHHOrO nokasaTens y copta-ctaHaapta. Camas
MeHbLuas macca 1000 cemsH Gbina otMeyeHa y coptoobpasyos 1143; C 704 (5); 6,3-6,4 1.

B 2014 r. HanBonbluee umcno kopoboyek bbino oTMeyeHo y coptoobpasuos 757 n K 1556 — 86 u 67 wr.
COOTBETCTBEHHO. Y cOpTa-CTaH4apTa uMCro kopoboyek Ha OAHOM pacTeHun coctaBuno 65 wr. O3epHEeHHOCTb
coptoobpasuos 116; 371; 1143; 757 Haxogunacb Ha YpOBHE TaKOBOrO nokasatens y copta-cTaHgapta. Hanbone-
was macca 1000 cemsaH Habnoganach y coptoobpasuos 716; 1143; O-14; C1107(2) - 7,3; 7,4; 7,2 n 7,2 T COOTBET-
CTBeHHo, yTo Ha 0,1-0,3 r BblLLe JaHHOrO NokasaTens y copTa-KOHTPOIS.
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3aknoyeHue. 3a roabl uccrnegosanns, nposoguMble B 2012-2014 rr. B KoctaHailCkoMm HayuHO-
NCCneaoBaTenbCkOM MHCTUTYTE CenbCkoro xossnctea (Pecnybnuka KasaxcrtaH), B cpegHem Bonee ckopocnenbimu
coptoobpasLamm fbHa MacnmyHoro okasanuce crnegytowme: 81 — 79 cyt; 45 — 79 cyt; C 101 — 78 cyt; 1143 -
79 cyT; Hanbonee BbicokopocbiMu: 425a — 57 cm, 757, 447 — 55 cm, [1-14 — 56 cm. Jlyyiwume nokasatenu no CTpyk-
Type ypoxas BblSIBIEHbI Y criegytowmx coptoobpasuos: C704(5) (umcno kopobodek Ha OOHOM pacTeHun — 50 wr.,
4ucno cemsH B Kopoboyke — 8 wr., Macca 1000 cemsH — 5,4 1) n [I-14 (4mcno kopoboyek Ha OOHOM pacTeHWUM —
65 Wr., yncno cemsH B kopobouke — 9 wr., macca 1000 cemsH — 7,2 r). Hanbonbluas npoayKTMBHOCTL Obina oTme-
YeHa y copToobpaslia nbHa MacnuyHoro Homep K-1556 (ypoxanHocTb — 16,3 L/ra; macnumyHocTb — 40,8%), C 704 (5)
(ypoxanHocTb — 15,4 u/ra; macnnyHocTb — 41,3%), 116 (ypoxainHoCTb — 14,6 L/ra; MacnmyHoCTb — 40,2%).
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Lene uccnedosaHuli — nogbiweHue 3ghhekmusHOCMU 8bIpaUUBaHUST PYKKOMbI 8 Kayecmee npoMexymoyHol 0oba-
80YHOU Kynbmypb! 8 3UMHUX Mennuyax 8 ycrosusix ManoobbemMHol eudponoHHOU Kybmypb! U mpaduyUOHHO20 2pyHMO8020
8blpauusaHus. B xo0e akcnepumeHmarnbHbix uccredogaHull npogedeHo U3ydeHue a2pobuoioaudeckux acnekmos ebipaujlsa-
HUSI pa3HbIX COPMO8 PYKKOJbI 8 YCIIO8UAX ManoobbemMHOU eudponoHHOU Kymbmypbi U mpaduyuoHHO20 2pYHMOB020 8bipauyu-
8aHUs (Snumpacm. = 400 cM? ¢ pasmeweHuem 8 mensuye 25 pacm.Im? yuemHas nnowadb densHKkU — 4,8 M? no8mopHOCMb 8
oneime — 4-x KpamHasi). YcmaHo8/1eHo, Ymo no Komniiekcy 6uoMempuyeckux nokasamenel pacmeHusi, 8bIpOcliUe Ha MUHe-
parbHbIX Mamax npu 2udponoHHoM cnocobe, xapakmepu3oganuch 6onee akmusHbIM anukanbHbIM U paduarnbHbiM POCMOM,
¢hopmuposanu KopHesyto cucmemy bonbweld maccsl. Pacmerusi, ebipocwiue npu epyHmogol Kynbmype, bbinu 6onee 06-
NuCMeneHHbIMU U hopmuposanu 2nagHbill KopeHb 6onbliel AnuHbl. YemaHoeneHa s¢hhekmusHOCMb 8blpalljugaHus PyKKObI
8 Kayecmee npoMexymoyHol A0basoyHOU Kynbmypbl 8 OCMEKIEHHbIX MenIuyax Ha MUHepasabHoU eame. YpoxalHoCcmb pyK-
Korbl npu 2UdPONOHHOM cnocobe ebipaujueanus cnedyowas, kelm? copm Cnapmak — 1,706; copm Bukmopus — 1,695; copm
MacwsHe — 1,646; copm Mokep — 1,650. [pu 8bipalyusaHuU Ha NOYBOCMECU ypoxaliHOCMb PYKKOMbI cocmasuna, kelm? copm
MacwsiHe — 1,476; copm [Nokep — 1,442; copm Cnapmak — 1,511; copm Bukmopus — 1,498. [NonyyeHHble pe3ynbmambi Mogym
nocnyxums 0CHo8oU 0n1s pa3pabomKu azpomexHONo2UYECKUX peanaMeHmos UCnob308aHUsI PyKKOMbI 8 Kadecmee 006agoy-
HOU Kynibmypbl NPU 8bIpauju8aHuL OCHOBHbIX Kybmyp 3aWjuuieHH020 2pyHma, makux Kak 02ypey unu momam.
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Arpoakonoryeckme acnekTbl BblpaLLBaHNS PYKKOMbI B YCOBUSIX MMAPOMOHUKN M3Y4anmchb He TOMbKO OTe-
YeCTBEHHbIMM, HO U 3apybexHbIMK uccneposatenamu [7, 8]. B nepByto ovepedp, paccmaTpuBanucb arpobuono-
MM4YECKME M TEXHOMOTMYECKNe acneKTbl MCNONb30BaHMS NPOTOYHON MMAPOMOHYIKM.

AKTyarnbHbIM SBMSIETCS M3yYeHWe BO3MOXHOCTW BblipallyBaHUs CKOPOCTENbIX OBOLUHbIX PACTEHWN B Kaue-
cTBe 400aBOYHbIX NMPY OCHOBHbIX TEMMNYHLIX KYNbTypax — OrypLe unu Tomate. YuutbiBasi Bce Gonbluee pacnpo-
CTpaHeHne ManoobbeMHON MMAPONOHMKA B TEMNMYHOM OBOLLEBOACTBE [4], HeobXxoaumo n3yyeHne 3hHEKTUBHOCTH
BbIPALLMBAHNS PYKKOSbI MIMEHHO B YCIOBUSX ManoobbemMHON rmaponoHuki. MonyyeHHble pesynbTaTbl MOTYT Nocny-
KWUTb OCHOBOW ANs pa3paboTki arpoOTEXHOMNOMMYECKINX PErfaMeHTOB MCMONb30BaHNS PyKKObI B kayecTse [06aBoy-
HOM KyNbTypbl NPY BbIpaLLMBaHUM TEMNYHOMO OrypLa Unn Tomara.

Lenb uccnedosaHull — noBbilLeHe 3PPEKTUBHOCTY BbIPALLMBAHWS PYKKONbI B KAYECTBE NPOMEXYTOYHOM
[06aBOYHON KyNbTYpbl B 3UMHUX TENMULAX B YCNOBUAX ManoobbeMHON rMAPONOHHON KyNbTypbl U TPaAULIMOHHOTO
[PYHTOBOTO BblIpaLLMBaHWS.

3adaya uccnedogaHull — 3y4nTb 0OCOBEHHOCTM POCTa M Pa3BUTUS Pa3NUYHBIX COPTOB PYKKONMbI, MPOBECTM
CpaBHUTENBHOE 1CCrefoBaHne 1 Nogbop onTUManbHbIX CNOcoBOB BbipalyMBaHUS KyNbTYpbl B YCMOBUSX 3aLLMLLEH-
HOro rpyHTa.

Mamepuanbi u Memodbi uccnedoeaHull.

BapuaHTbl onbiTa: 1) rpyHTOBas KynbTypa; 2) ManoobbemHas rugponoHuKa.

OnbIT NPOBOAMNCS B YCMOBMSIX OCTEKNEHHbBIX B104HbIX 3uMHKX Tennny 3AO «HOr-Arpo» B 3umMHeM 06opoTe
(nexabpb-theBpans) VI cBETOBOW 30HbI NPy BbipalumBaHuu coptos Mokep, MacbsiHe, CnapTak, Buktopus.

Pykkony BbIpalymBanm € Spurpacr. = 400 cM? 1 pasmelleHrem B Tennuue 25 pact./mM?. YuyeTHas nnowage ae-
nsaHKA — 4,8 M2, [TOBTOPHOCTL B OMNbITE — 4-X KpaTHas.

TexHnyeckve xapakTepuCTUKA MUHEPANOBATHOM NAMTbLI: NIOTHOCTb HOpMarbHas, TonwyHa 10 oM, AnvHa
100 cm, wupuHa 25 cm.

OneKTPONpPOBOAHOCTb M KUCMOTHOCTb MUTATENbHOTO PacTBOpa COOTBETCTBOBAna HOpMaM, pPEKOMEHaye-
MbIM ANS BblpalBaHMs Orypua, Tak kak pykkona ucrnonb3oBanach kak gobaBouHas KynbTypa k orypuy: EC —
3,0-4,0 mCw/cm; pH 5,5-6,0.

Pesynbmambi uccnedoeanull. B xofe aKCnepuMeHTanbHbIX UCCMEAOBAHWA B YCIIOBUSIX OCTEKNEHHbIX
BroyHbix 3uMHUX Tennny 3A0 «tOr-Arpo» (3umHMi 060poT) BbINO NPOBEAEHO CPaBHUTENBHOE U3yyeHue apdek-
TMBHOCTY BbIpaLLMBaHNS Pa3HbIX COPTOB PYKKOMbI B YCOBUSIX Mario0BbeMHON MMAPONOHHON KynbTypbl U TpaguLm-
OHHOTO rPYHTOBOTO BbIPaLLMBAHMSI.

lMpoBoaumble eHonornyeckne HabnioaeHNs NpeaycMaTprUBani y4eT CPOKOB HACTYMNEHUS OCHOBHbIX dhe-
HOMOrMYeCKNX a3 pa3BUTUS PacTeHUI PyKKOnbl [2]. 3yyeHne gnHamMuKi NpOXOXAEHUS OCHOBHbIX HavamnbHbIX 3Ta-
NMOB OHTOreHe3a BbISBUIO BNUsiHUE Cnocoba BblpalyBaHus KynbTypbl, @ CNegoBaTeNbHO, 1 YCNIOBMI BbipallymBaHus,
Ha 9Tu nokasatemm (Tabn. 1) [3]. Tak, npu BbipallMBaHWM B YCIOBUSIX ManooObEMHON MAPOMNOHUKM NEPBUYHbIE
BCX0Zbl OTMeYanuCh Ha 3-4 CyTku nocne noceBa CEMSH, TOTAa Kak Npu rpyHTOBOWN KynbType — Ha 4-5 cyT. 310 6bIno
XapaKTEepHO [Nsl BCEX W3yvaeMblXx COPTOB paACTEHWI PYKKOMbI, OTHOCALMXCA kak K Buay Diplotaxis tenuifolia L.
(MacbsHc), Tak 1 k BUAy Eruca sativa L. (Buktopus, Cnaptak, 1 Mokep) [1]. [aHHas TeHAEHUMS NpocnexuBanach v B
AanbHeNLeM Ha NPOTSHKEHUM BCETO BEreTaLMOHHOMo nepuoga pocTa u passuUTUS pacTeHuiA.

Tabnuua 1
CpOK1 NPOX0OXAEHNS HauYanbHbIX 3TANOB OHTOreHe3a PasnnyHbIX COPTOB PYKKOMbI
Npu pasHblx cnocobax BblpaLMBaHNS KynbTypbl

Cpoku nosiBnexus, cyt
Copra BOXDAOS 1-ro HacTosLero nucTa | 2-ro HacTosLLero nucTa
nepeudHbix (10%) | maccoBbix (75%) w W
l'woponoHHas KynbTypa
[MacbsiHC 4.2 5,8 10,1 12,3
Mokep 43 58 10,2 12,2
Cnaprak 3,4 4.6 9,4 11,4
BukTopusi 3,4 45 9,2 11,3
I'pyHTOBaSA KynbTypa
MacbsiHC 51 6,3 11,2 13,1
Mokep 5,0 6,3 11,2 13,2
Cnaprtak 4,2 54 10,7 12,6
BukTopus 4,1 53 10,5 12,6

PacTeHus B yCnoBusX rApONOHHON KyNbTypbl ONEpexany B CBOEM Pa3BUTAN aHANOTMYHbIE PaCTeHUs, Bbl-
pOCLUME Ha MOYBOrpyHTE. AHann3 BUOMETPUYECKUX nokasaTeneit pacTeHU PyKKOMbl U3yYaemblx COpTOB (Tabn. 2)
nokasas, YTo pacTeHusl, BblpalleHHbIE B YCMOBMSX ManooObEMHOM rMAPONOHWKA, MPEBOCXOAMIM NPaKTUYECKM MO
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BCEM rokasaTensam aHanornyHble pacTeHus Ha NOYBOrpyHTE. YCTAHOBNEHO, YTO HA MOMEHT CPE3KW pacTeHUs MMenu
cnepytoLme 6GMOMETPUYECKIE XapaKTEPUCTUKMA:

— copT [MacksHc: BbicoTa pacteHuin — 14,3 n 10,0 cm, yncno nuctees — 14,0 1 15,8 wr., Macca KOpHEBOI cucTe-
Mbl — 15,4 1 12,3 r COOTBETCTBEHHO NMPY TMAPOMNOHHON 1 TPYHTOBOM KyIbTYpE;

— copT lNokep: BbicoTa pacteHuin — 14,8 1 11,2 cm, uncno nuctbes — 14,5 1 15,9 LWT., Macca KOpHEBO CUCTEMbI —
16,1n119r;

— copt Cnaptak: BbicoTa pacTeHun — 13,9 un 11,3 cm; uncno nuctebes — 15,1 n 15,7 WT.; Macca KOpHEBOW cucTe-
Mbl—1591129r;

— copT BukTtopus: BbicoTa pacTeHuit — 14,4 n 10,9 cMm; uncno nuctbes — 15,1 1 15,8 wwT.; Macca KOpHeBOM cucTe-
Mbl— 16,11 12,7T.

Tabnuua 2
BuomeTpuryeckie nokasaTenu pacTeHUA pyKKOIbI MPY IPYHTOBOM KYNbTYPE U B YCIIOBUSX TMAPOMNOHKKN
Copra BoicoTa pacTenni, [nameTp rnasHoro Yucno nucTbes, [lnvHa rnasHoro Macca kopHeBoi
cM cTebns, Mm wr./pacT. KOpHS1, CM CUCTEMbI, T
'oponoHwKka
MacbsHC 14,340,6 51+0,2 14,0£0,3 10,940,6 15,440,8
[Nokep 14,8+0,7 5,240,3 14,5+0,3 11,1+0,8 16,1+0,5
Crnaprak 13,9+0,4 5,8+0,5 15,1+0,5 11,540,5 15,9+0,5
BukTopus 14,4+0,5 5,6+0,4 15,1+0,3 11,3+0,4 16,1+0,4
lpyHTOBas KynbTypa
MacbsHC 10,0£0,5 4,9+0,6 15,8+0,5 12,4412 12,3+0,8
[Nokep 11,2+0,6 4,8+0,4 15,9+0,4 12,7411 11,9+0,9
Cnaprak 11,3+0,2 4,240,5 15,7+0,5 12,6+0,9 12,9+0,6
BukTopus 10,9405 45404 15,840,3 12,2410 12,7405

[MpumevaHme: nokasaTenu NpuBeaeHbl Ha MOMEHT CPE3KI PacTEHUIA.

PacTteHnus, BbIpocLUMe HA MUHEpParbHBIX MaTax npu r1aponoHHOM crocobe, XapakTepusoBanucs bonee ak-
TUBHbIM anukanbHbIM (13,9-14,8 cm 1 10,0-11,3 cM COOTBETCTBEHHO NP TMAPOMOHHON U TPYHTOBOW KyNbTYpE) U pa-
AvanbHbiIM (5,1-5,8 MM 1 4,2-4,9 MM COOTBETCTBEHHO NPU TMAPOMNOHHON W IPYHTOBON KyNbTYpe) pOCTOM, (hOpMUPO-
Banu KopHeByto cuctemy bonbluei maces (15,4-16,1 r v 11,9-12,9 r cOOTBETCTBEHHO NMPW MAPOMNOHHON U IPYHTOBOM
KynbType). PacTeHus, BbIpoCLIME NpW TPYHTOBOM KynbType Ha noyBocMecy, Obinu 6onee 0BAUCTBEHHBIMM
(15,7-15,9 wr. npwn 14,0-15,1 wt. B BapuaHTax Ha ruaponoHuKe) 1 hopMMpoBanu rmasHbIA KOpeHb 6onbLuen AnnHb
(12,1-12,7 cm npm 10,9-11,5 cm B BapuaHTax Ha rugpomnoHuke). 310, BUANMO, Obino 06yCroBneHo ecTeCTBEHHbIMM
(ryKTyaumsMu BOLHOMO pexuma MoYBOCMECH, CrnocobCTBOBaBLUMMI (DOPMUPOBAHMIO KOPHEBOW CUCTEMbI Gonee
OPWEHTMPOBaHHOMN Ha obecneyeHne Braroin pacteHusamu. MNpu aToM 0TMeYaeMble 3aKOHOMEPHOCTU Bbinn xapakTep-
Hbl ANS BCEX U3y4aeMbix COpToB [5]. Pactenns, nveslumne nyywmne Gruometpuyeckue nokasarenu, Ooinm Hanbonee
ypoxaiHbIMK. HanBbICLuMe nokasaTenu YpoxanHoCTy (Kr/M?) pacTeHuid pykkonbl copTo [acksHc, Mokep, CnapTak 1
BukTopus 6b1nm 4OCTUMHYTHI NPX BbIpaLLMBaHWW B YCMOBUSAX ManoobbeMHOM raponoHnku (Tabn. 3): copt Cnaprak
- 1,706; copT Buktopusa — 1,695; copT MacbsHc — 1,646; copT MNokep — 1,650. Mpu BbipalimBaHm Ha NOYBOCMECH
YPOXaNHOCTb PYKKOMbI cocTaBmna, Kr/m? copt MacbaHe — 1,476; copt Mokep — 1,442; copt Cnaptak — 1,511; copt
BukTopus — 1,498.
Tabnuya 3
[MpOaYKTUBHOCTb PAaCTEHW 1 MPOAOMKUTENBHOCTL BErETALMOHHOO NEpUOaa BblpalLMBaHUs PyKKOMbI
NPV rPYHTOBOW KyNbTYPE U B YCNOBUSIX TMAPONOHMKN

Copra [MpogykTBHas Macca 0gHOro YpOXAMHOCT, Kl CPOKI/I, CYTKM
pacTeHus, r/pacT. CPEe3KM pacTeHun | LBETEeHMs*
'MaponoHuka
MacbsiHC 64,3 1,646 45,3 56,0
[Nokep 64,7 1,650 46,0 56,0
Cnaprak 66,7 1,706 455 55,3
BukTopus 65,9 1,695 443 54,8
lpyHTOBas KynbTypa
[NacbsiHe 56,7 1,476 51,3 61,0
[Nokep 55,9 1,442 51,0 60,3
Cnaprak 57,4 1,511 50,3 59,5
BukTopust 56,9 1,498 49,8 56,8
HCP05=0,028 kr/m?

MpumeYaHmne: *CPoKM HACTOALLEro LBETEHUS ONPeLeNsi Ha MOAENbHBIX PACTEHMSIX.

B ycnoBusix ruaponoHMK OTMEYArNOCh YCKOPEHUE CPOKOB HACTYMMEHUS TEXHUYECKOM CNEenocTh KymbTypbl
(tabn. 3). Cpeska pacTeHui, BbipalleHHbIX B YCOBMAX MMAPONOHMKK, Mpoxoguna Ha 44,3-46,0 CyTk1, a pacTeHui,
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BbIpaLLEeHHbIX Ha noyBocMecH, — Ha 49,8-51,3 cyTku. Cpokw HaCTynNeHWs LBETEHWS Y pa3HbIX COPTOB PaCTEHMI pyK-
KOMbl, B 3aBMCMMOCTM OT cnocoba BbipalyyBaHus (tabn. 3), bbinu cnegyowymu:

U Ha rugponoHuke: copT MacbsHe — 56,0 aHel; copT Mokep — 56,0 aHei; copT Cnaptak — 55,3 gHs; copT BukTo-
pus 54,8 — OHs;

U Ha noysocmecy: copT lMacksHe — 61,0 aeHb; copT lNokep — 60,3 gHs; copT Cnaptak — 59,5 gHen; copT BukTo-
pus — 56,8 OHs.

3aknoyeHue. NpOBEAEHHbIN YYET YPOXANHOCTY BbIpaLLMBAHNS COPTOB PYKKOMbI NOKa3an UxX 4OCTaTO4HO
BbICOKYI0 NPOLyKTUBHOCTb (Tabn. 3). PacTeHusi, BbipocLuMe Npu MMAPOMOHHOM KynbType, Bbinu Gonee ypoxanHbi:
1,650-1,706 kr/m? npu 1,442-1,511 kr/m? B rpyHTOBOW KynbType. Hanbonee ypoxaitHbim Gbin copt CnapTak kak npu
FPYHTOBOW, TaK W Mpu ruaponoHHom (1,706 kr/m?) KynbType.

YcTaHoBMEHO, YTO Hanbonee aPdeKTUBHBIM ABISETCS BblpalMBaHUe PYKKOSbl B KAYECTBE MPOMEXYTOY-
HOM £06ABOYHON KyNbTypbl B OCTEKMEHHbIX TENNMLAX Ha MUHepanbHoi BaTe. [py BbipallmMBaHUW PYKKONbI B YCO-
BUSIX TMOPOMOHMKM YCKOPEHWE CPOKOB CPE3KM TOBAPHON NPOAYKLMM COCTABNSAET 40 3 AHEN MO CPABHEHMIO C €€ rpyH-
TOBOW KyNnbTYPOW.
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Llens uccnedogaHuli — 060cHO8amb npumMeHeHue npednocesHol 06pabomku cemsH MUKPOyAOBPEHUSIMU U paHHese-
ceHHell NoOKopMKU a30mHbIMU ydobpeHusmu. Haubonee yerHbiMU benkamu, onpedensowumu xnebonekapHble kayecmsa my-
KU U numamesibHyio UeHHOCMb npodyKmoe, nofydaeMblX U3 NWeHUUbl, sensiomes benku 2nuaduHosol U 2momeHUHO8ol
2pynn, codepxaHue KOmopbIX 8 3epHE NWEHUUb! 3a8UCUM 0m (hakmopos OKpyXatowiell cpedbi 8 nepuod eezemauyuu, om npu-
MeHsieMbIx y00bpeHUl U a2pOmexHUYEeCKUX NpUeMos 8 UesioM, @ makxe om copmogbix ocobeHHocmel. BeideneHue 6enkogbix
¢hpakyuti nposodunu no memody, onucaHHomy [Toyurkom. CodepxaHue besnika onpedensnu mMukpoonpedeneHuem no buypemy
Ha ghomoanekmpokonopumempe KOK-2. o pe3ynbmamam uccriedogaHull Ha HakonmeHue KnelKoBUHHbIX (opakyull beska 8
3epHe 03umMoll nweHuubl 8 bonbwel cmeneHu nosnusina npednocesHas obpabomka cemsiH Mukpoydobperusimu XKYCC-2 u
XKYCC-3, ysenuqusasi nokazamenu Ha 2,12-2,16%, e meHbwel cmeneru XXYCC-1, nogblwas 3HaveHus Ha 1,60% & cpagHeHuu
¢ KoHmponem. Haubosbuiee grusHuUe a30mHbix NOOKOPMOK 8 nepuold secemauuu 6e3 npumeHeHus npednocegHol obpabomku
CeMSsIH Ha KrelKoBUHHbIE (hpakyuu besika npocrexusaemcs 8 8apuaHmax ¢ NPUMEHEHUEM MOYEBUHbI, YBEUYEHUE nokasame-
neli 8 cpedHem no 2odam Ha 1,83% 6 cpagHeHuu ¢ KoHmponem. 3ghghekmusHO KomniekcHoe Oelicmeue MUKPOyOobpeHus
XKYCC-3 ¢ ammoruliHol cenumpoll u KYCC-2 ¢ moyesuHoU Ha obpasogaHue KnelikosuHHbIX (hpakyull benka ¢ npubaskoli 00
2,73% 8 cpasHeHUU ¢ KOHMPOIIEM.

Mo XUMUYECKOMY COCTaBY 1 COOTHOLLEHMIO MUTATEMbHBIX BELECTB 3EPHO MIUEHULbI BBIFOAHO OTNMYAETCS
OT 3epHa Apyrux KynbTyp. BaxHeillas cocTaBHasi YacTb 3epHa — a30TUCTble BEWECTBA, B 3epHe MLLEHWLbl OHM
npeactaBneHbl Genkamu U HEBGEMKOBbIMK  a30TUCTbIMM  COeAMHEHWsMU. Haubonee LeHHbIMU  Genkamu,
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onpeaensoLmmm xnebonekapHble ka4ecTBa MyKU 1 NUTATENbHYIO LEHHOCTb NPOA4YKTOB, NOMy4YaeMblX 13 MLLEHULbI,
ABNATCA 6ENKN rMagnHOBON U FOTEHVHOBOW Py, COAEPXaHME KOTOPbIX B 3ePHE MLUEHWLbI 3aBUCUT OT (haKTO-
POB OKPYXaloLLel Cpeabl B Nepuog Beretauuu, 0T NpUMEHsSeMbIX YA0OPEeHUiA 1 arpoTEXHUYECKUX NMPUEMOB B LIENOM,
a TaKke OT COpTOBbIX 0CO6EHHOCTEN [1, 2]. B CBA3M C YeM, U3yyeHre HaKoNMeHns KNenkoBUHHbIX pakumin Benka B
3epHe MieHnLbl Ha oHe NpUMEHeHUs NpegnoceBHoN 0bpaboTku cemsH MukpoyaobpeHuamn XYCC-1, XXYCC-2,
YKYCC-3 1 nogKopmOoK pasnuyHbIMK a30THbIMI yO0BpeHUsMI B NEPUOA BEreTaunn SBnseTcs aktyanbHbIM. Mukpo-
ynobperns XKYCC cogepxaT B CBOEM COCTaBe TakMe MUKPOSNEMEHTbI, Kak Medb, O6op, monubaeH u umHk [3, 4],
BXOASLLME BO MHOMVE (hepMEHTbI, OCYLLECTBNAOLLME OKUCIIMTENBHO-BOCCTAHOBUTENbHBIE NPEBPALLEHNS B KNETKe.
Megpb B pacTUTenbHbIX OpraHu3mMax ycunueaeT (OTOCUHTE3 W YrneBOaHbIN 06MeH. Bop okasbiBaeT 3HaunUTenbHoOe
BMUSHUE Ha Pa3BuTE PaCcTEHWI, MeTabonmam 1 TpaHCmopT yrneBogoB. LinHk cogepxutcs B hepMeHTax, kotopble
OCYLLEeCTBASAT rMaponu3 Genkos, nonucaxapuaos u Apyrux GUonormyeckn BaxHbIX OpraHnyeckux Bewjects. Mo-
nubaeH — OAUH M3 BaXKHEMLUMX MUKPOINEMEHTOB.

Lenwb uccnedosaHull — 060cHOBaTL NPUMEHEHE NPEANOCEBHON 0BPabOTKM CEMSIH MUKPOYAOOPEHNAMN 1
paHHEBECEHHEN NOAKOPMKW a30THBIMU YA06peHnaMM.

3adayu uccnedosaHull: BbISBUTL BNNsHIWE NpUMEHEHNs Mukpoynobpernin XKYCC-1, XKYCC-2, XKYCC-3 n
a30THbIX yOOOpeHUn Ha yBenuWYeHWe KNenKoBUHHbIX (pakunii Gerka B 3epHe O03MMOW MLUIEHUUbl copTa
lMoBomkckas 86.

Mamepuanbi u memodb! uccnedosanull. iccnenosanns nposogunmuck B 2011-2013 rr. B LEeHTpanbHo
30He Camapckon obriacTu. MoyBa — YepHO3EM TUNMYHBIN. [TpeaWEeCTBEHHNUK — YMCTBIN Nap. [ns noceea MCnomnb3o-
BanMCb 3nMTHble CEMeHa 03MMON niueHnLs! copTa Mosomkckas 86. Mposogunace obpaboTka cemsH MUKpoyLobpe-
HUAMW nepez NoceBoM, U3 pacyeTa 3 11 npenaparta + 7 11 BoAbl Ha 1 T CeMsiH, C MacCOBOM KOHLEHTPaLMe akTUBHbIX
anemeHToB, r/am3; XXYCC-1 (megb — 33-38; 6op — 5,5-5,7), )KYCC-2 (meapb — 32,0-40,0; monubaeH — 14,0-22,0),
XKYCC-3 (Megb — 16,5-20,0; unHk — 35,0-40,0). Takke npoBogunach NOAKOPMKA BCXOAO0B MLLEHMLbI B TPETLEN Aeka-
A€ anpens a3oTHbIMW YA06peHNsIMU: aMMOHWUAHOW CENUTPOIA C copepxaHnem asoTa 34,6%; CynbgaToM aMMOHMS C
coepxaHnem asoTa okono 21%; MOYEBMHON C COAepXaHMeM a3oTa B amuaHoi dopme 46%. [losa npenapatos npu
06paboTke pacTeHWIn paccynTbiBanacb B COOTBETCTBUM C TEXHOMOTMEN WX NpuUMeHeHus. BbigeneHue GenkoBbix
(hpakumin npoBoAWAN No MeTody, onucaHHomy [MounHkom. Copepxanue benka onpesensanum MUKPOONpeaeneHnem
no buypeTy Ha oTtoanekTpokonopumetpe KOK-2.

HepocraTouHoe yBnaxHeHue B oceHHWe mecsaubl 2010 r., cosgaBlleecs B pes3ynbTare SKCTPeManbHoO 3a-
CYLLIMBOM NOroAbl NETHUX MECALEB 1 AeduumuTa 0CaakoB B CeHTABpe 1 Havane oKTAbps pe3ko CHWU3MMKM BUAbI HA
ypOoKait 03UMbIX KynbTyp. YCMOBKS Nepe3uMoBKM 03UMbIX KynbTyp 2010-2011 rr. cknaablBanucb 4ocTaToyHo bnaro-
NPUATHO ANS UX pocTa u passuTus. ObLyee KONMYECTBO OCAAKOB 3a NEPUOA C TemnepaTypamu Bbiwe +10°C cocra-
Buno 328 mm, 4to BABOe Gonblue CpPeaHEMHOrONETHEro0 3HayeHus. MMapoTepMUYECcKUii KOIPMULMEHT OKkasancs
paBHbIM 1,2 1 XapakTepuyeT yCcroBus BereTawuoHHoro nepuoga 2011 r. kak BnaxHsle [5].

B 2012 r. obecneyeHHocTb Tennom coctasuna 100% ans Bcex kynbTyp. Cymma akTUBHbIX TemnepaTyp B
2012 r. (Bblwe 10°C) cocraBuna 3475 rpagycos, 4To Ha 925 rpagycoB Bbille CPeAHEMHOrONETHEr0 3HauYeHus
(2550). KonnyectBO 0CafKoB 3a OTYETHbIN rof Bbinano 462 mm. Huskoe 3HayeHumn ['TK B 2012 r. (Huke 0,6) BMecTe
C KONMYEeCTBOM OCAAKOB, MAHUMANbHOWM BNAXHOCTBIO BO3AyXa 1 CYMMOW CPEOHECYTOUHbIX AEPULMTOB BNaXHOCTH
BO3Ayxa, NO3BONAIOT XapakTepu3osatb ycnosus 2012 r. kak 3acywunmeble [6].

Cymma aktuBHbIX Temnepartyp B 2013 rr. (Bbiwe 10°C) coctaBuna 2986 rpagycos, KONMMYECTBO OCAJKOB 3a
rog — 548,6 Mm (Ha 3,1% 6onblue cpeaHEMHOTONeTHero konuyecTsa). Obluee KONMYECTBO 0CAKOB 3a BereTawyoH-
Hbli Nepuod, rMAPOTEPMUYECKMA KOI(PULUMEHT, OTCYTCTBME HebnaronpuaTHbIX MOTO4HBIX YCMOBWW, Hanuuve
BonbLUoro KonmyecTea Tenna No3gonakT cuntatb 2013 r. B Lenom 6naronpusTHbIM 41151 pocTa W pasBUTUS CEMNbCKO-
X03CTBEHHbBIX KynbTyp. OfHaKO 3acylUnuMBbIe YCNOBUS B Mae, MioHe ¥ Bonbluei YacTyh nions npensTcTBoBanu no-
NyYeHNo xopoLuero ypoxas [7].

Pesynbmamsi uccnedosaHutll. Hanbonee LeHHbIMK (pakumsmy 6enka 4ns npou3BoAcTea xneba u xne-
606ynoYHbIX M3AEnuiA, Kak U3BECTHO, ABNSIOTCA NPONaMUHbI U r0TeNUHbI. CyMMa KIeilkoBUHHBIX dhpakumin 6enka B
3epHE 03KMOV MIUEHMLbI B 3aBUCMMOCTW OT MpeanoceBHOM 06paboTku cemsiH Mukpoyaobpermamn KYCC-1,
XKYCC-2, XXYCC-3 npeacraeneHa B Tabmmue 1.

M3 npencTtaBneHHbIx B Tabmmue 1 AaHHbIX BWMAHO, YTO 0bOpabotka cemsH Mukpoyaobpenusmu XKYCC-1,
XKYCC-2, XKYCC-3 okasblBaeT NoNOXWUTENEHOE AENCTBME HA 00pa30BaHie KIEeWKOBUHHBIX hpakuuii GenKkoB 1 yBe-
NMYMBaeT nokasaTenu B cpeaHem no rogam Ha 1,60; 2,13 n 2,16% cooTBeTCTBEHHO. CyMMa KNEeNKOBUHHBIX hpak-
U 6enka B 3epHe O3MMON MLLIEHULbl B 3aBUCMMOCTY OT MPEAnoceBHOM 06paboTkm CeMsiH MUKPOYLoBpeHusMM
KYCC v nogKopMKy aMMOHMIAHON CENUTPON NpeAcTasneHa B Tabnuue 2.

Mo oaHHbIM Tabnuubl 2 MOXHO CAenaTh BbIBOA, YTO PAHHEBECEHHSS MOAKOPMKA aMMOHUIAHON CennUTpon 6e3
npeanoceBHol 06paboTkn ceMsiH yBenuUMBaeT OeNKoBbIE paKLmm B CPEAHEM Mo rogam Ha 1,1%.
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Tabnuua 1
Cymma KnenkoBWHHbIX ppakLmi Benka B 3aBUCMMOCTM OT npeanoceBHoi 06paboTku cemsiH npenapatamu XXYCC

CymMma KneiikoBMHHbIX Henkos B coeatem

BapuaHTt 2011, 2012r. 2013r. po/ﬁ '
Mr/mn % mr/mn % Mr/mn %
KoHTponb 4,62+0,32 8,55 4,5140,22 8,57 5,86+0,32 9,92 9,01
KYCC-1 5,15+0,25 9,37 6,57+0,24 11,27 7,84+0,34 11,19 10,61
KYCC-2 6,14+0,38 11,03 7,36+0,25 12,34 6,19+0,33 10,05 11,14
KYCC-3 6,00+0,27 11,01 7,77£0,29 12,51 5,85+0,35 10,00 11,17
Tabnuya 2

CymMma KnerkoBMHHBIX hpakLymi Benka B 3aBMCMMOCTM OT NpeanoceBHoin 06paboTku cemsH npenaparamu XXYCC
11 NOAKOPMKM aMMOHUIHOM CENUTPON

Cymma KIeikoBUHHbIX OenkoB B coeaHem
BapuaHTt 2011r. 2012r. 2013r. po/ﬁ '
Mr/Mn % mr/mn % mr/mn %

KoHTpornb 4,62+0,32 8,55 4,51+0,22 8,57 5,86+0,32 9,92 9,01
AvmoHuitHas cenupa (AC) 4,85+0,20 8,94 6,13+0,26 10,25 6,87+0,74 11,13 10,11
XKYCC-1+ AC 6,65+0,30 10,82 7,68+0,43 12,83 4,69+0,23 10,56 11,40
XKYCC-2+AC 6,92+0,36 11,10 6,46+0,42 10,92 5,04+0,42 10,85 10,96
XKYCC-3+ AC 6,60+0,14 11,33 7,86+0,18 12,62 5,46+0,33 11,25 11,73

Hanbonee ahdekTBHO KOMMMEKCHOe [neicTBue npeanoceBHo 06paboTkM cemsiH MUKpoyaobpeHnem
JKYCC-3 v nocneaytoLlein NogKoOPMKA aMMOHWUIAHON CENUTPOK, O YeM CBMAETENLCTBYIOT NOKa3aTeNu KNeNKoBUHHbIX
thpakumin 6enka Ha 2,72% npeBblLLaloLMe KOHTPOMbHBIN BapuaHT. CyMMa KNermKoBMHHbIX BEenkoB B 3epHE 03MMOVA
MEeHULbI B 3aBMCUMOCTH OT NpeanoceBHon obpaboTkn cemsH npenapatamm XXYCC n nogkopMku CynbdaTtom am-
MOHMS NpefcTaBneHa B Tabnuue 3.

Tabnuya 3
Cymma KnenkoBWHHbIX hpakLui Benka B 3aBMCMMOCTM OT NpeanoceBHoi 06paboTku cemsiH npenapatamu XKXYCC
1 NOZKOPMKM CyNbdaTOM aMMOHWS

Cymma KneikoBMHHbIX 6enkoB B coenHem
BapuaHTt 2011, 2012r. 2013r. pojj '
mr/mn % mr/mn % Mr/mn %

KoHTponb 4,62+0,32 8,55 4,51+0,22 8,57 5,86+0,32 9,92 9,01
Cynbdat ammonus (C.A) 6,85+0,37 9,26 5,62+0,29 9,17 6,70+0,18 11,40 9,94
XKYCC-1+ C.A 7,48+0,16 9,51 6,47+0,3 10,30 6,75+0,26 11,73 10,51
XKYCC-2+C.A 6,42+0,16 9,27 5,61+0,21 9,37 7,40+0,19 11,56 10,07
XKYCC-3+C.A 7,41+0,18 10,04 5,21+0,18 9,08 6,64+0,22 1151 10,21

Mo gaHHbIM Tabnuubl 3 MOXHO cAenatb BbIBOA, YTO PaHHEBECEHHSS NOAKOPMKA Cynb(aTtoM aMMOHMs 6e3
npeanocesHo 0bpaboTkn cemsH yoobpeHuamu yeenuymnsaeT HenkoBble dpakummn B cpegHem no rogam Ha 0,93%.
Hausbicluas npubaska nokasatener Ha 1,5% B cpegHeM No rogam NpoCneXnBaeTcs B BapuaHTe OnbiTa C NPUMeEHe-
Huem mukpoygobpeHus XKYCC-1 B coyeTaHum ¢ Cynbgatom amMmoHus. Cymma KnemkoBUHHBIX dpakuuii benka B
3epHe 031MOW MLEHMLbl B 3aBMCMMOCTM OT npeanoceBHon obpabotku cemsH MukpoygobpeHusamm XYCC v nog-
KOPMKI MOYEBIHOWN NpeAcTaBneHa B Tabnuue 4.

Tabnuua 4
CyMMa KnemrkoBMHHbIX hpakumi benka B 3aBMCMMOCTY OT NPENOCEBHON
obpabotku cemsH npenapatamu XKYCC 1 nogkopMKuM MOYEBUHO
Cymma kneikoBuHHbIX 6enkos B cpenHen
BapuaHT 2011r. 2012r. 2013 . % '
mr/mn % mr/mn % mr/mn %

KoHTponb 4,62+0,32 8,55 4,5140,22 8,57 5,86+0,32 9,92 9,01
MouesuHa(M) 5,27+0,46 10,53 5,82+0,29 10,92 5,16+0,40 11,06 10,84
XKYCC-1+M 6,262£0,43 10,96 6,69+0,13 11,17 5,81+0,45 12,30 11,48
XKYCC-2+M 6,56+0,45 10,87 7,310,19 13,06 6,06+0,54 11,29 11,74
XKYCC-3+M 6,97+0,18 10,65 6,70+0,04 | 10,30 6,80+0,20 10,94 10,63

/13 npeacTaBneHHbix B Tabnuue 4 AaHHbIX BUGHO, YTO MOAKOPMKA MOYEBWMHOM OTAEMbHO OT MPeAnoCceBHOM
0bpaboTkn cemsH AaeT yBenuyeHne Genka B cpegHem no rogam Ha 1,83%. B BapuaHTax onbita ¢ npeanoceBHow
obpaboTkoi cemsiH MukpoyaobpeHuem XKYCC-2 B coveTaHum ¢ NOSKOPMKO MOYEBUHOM NPOCNEXMBAETCS YBENMNYE-
HWe nokasatenei B cpeaHeM no rogam Ha 2,73% B CpaBHEHUM C KOHTPONEM.
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OTMeyeHHble yBENMYEHWS (DPAKLIMOHHOTO cocTaBa benka Ha (POHE NPUMEHEHWst MOAKOPMOK a30THbIMM
yAOBPEHNAMM - aMMOHWUIHON CENIUTPON, CyrnbhaToM aMMOHUS, MOYEBIUHON - MO3BONSIOT rOBOPUTL 00 achdekTnB-
HOCTW AaHHOrO arponpuema, YTo yxe LOCTaTOYHO M3YUYEHO M oKas3aHo K HacTosweMy BpeMmeHu. Hanbonee adhdek-
TMBHO MOBMMUSANO NPUMEHEHME a30THbIX MOAKOPMOK W NPeanoceBHON 06paboTkn cemsH MukpoynobpeHusamn XKYCC-
1, )KYCC-2, KYCC-3 B kOoMNmeKce Ha HaKOMMeHNe KNEeMKOBMHHBIX (pakumin 6enka, YTo CBSI3aHO, BEPOSTHEE BCETO,
¢ cocTaBom npenapatoB KYCC, copepXalimx MUKPOSNEMEHTbI B aKTUBHOW hopMe.

Mo pesynbTatam WCCNeaoBaHuiA MOXHO CAENaTh BbIBOA, YTO UCMONb30BaHUE NPeanoceBHon 0bpaboTku ce-
MsIH MukpoyaobpeHusammn XKYCC Kkak OTAENbHO, Tak U B COMETAHUN C a30THbIMK YA0BPEHUsaMU, 3hPEKTUBHO BAMAET
Ha NOBLILLEHWE KONMNYECTBEHHOTO CoaepkaHne Benka B Lenom 1 KNenkoBUHHbIX (paKLuid B YaCTHOCTM.

3aknroyeHue. Mo pesynbTatam WCCMELOBaHMIA, Ha HAKOMMEHWE KMEMKOBUHHBLIX ppakumuin Benka B 3epHe
03MMOV MiLeHnLbl B BOMbLLEN CTeneHn NOBNMANa npeanocesHas obpaboTka cemsaH MukpoynobpeHusamn XKYCC-2
KYCC-3, yBennumBas nokasatenu Ha 2,12-2,16%, B MeHbLuei ctenenn XKYCC-1, nosbiwas 3HayeHus Ha 1,60% B
CpaBHEHUM C KOHTpornem. Hanbornbluee BNMsHUE a30THbIX NOLKOPMOK B Nepuog Beretauun 6e3 npyMeHeHus npeg-
nocesHON 06paboTkK CEMSH Ha KNEMKOBUHHbIE dhpakLmm Benka NnpocnexmBaeTcs B BapuaHTax ¢ NpUMEHEHWEM MO-
YEeBMHbI, YBENWYEHWE MOKa3aTeNen B cpeaHeM no rogam Ha 1,83% B cpaBHeHWM C KOHTponeM. JdMEKTUBHO KOM-
NnnekcHoe gencTare Mukpoyaobperus XKXYCC-3 ¢ ammoHmitHoi cenutpon u XKYCC-2 ¢ MoyeBMHON Ha 06pa3oBaHie
KNerKOBMHHbIX ppakumi Benka ¢ npubaskoit 40 2,73% B CPaBHEHWUM C KOHTPOMEM.
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Llenb uccnedoganuli — nosbiweHue ypoxaliHocmu JibHa Maciu4Ho20 8 ycrosusix CegepHo2o Kasaxcmana 3a cyem
npumMeHeHus cmumynsimopog pocma. B Kocmanatickol obnacmu e 2014 2. nocesHas ninowads nod MaciuyHbIMU Kyibmypamu
cocmasuna ecez0 360,3 mbic. 2a, U3 HUX J1EH MacnuyHeIl 3aHsn 145,1 meic. 2a. [pakmuka nokasblgaem, Ymo 8efiu4yuHa ypo-
XalHocmu flbHa Maciu4dHo20 onpedenisemcs: NPUMeHsieMoU mexHonoeuel eeo 8bipawjugaHus. CyweCmeeHHoe 8hUsIHUE Ha
npoOyKMUBHOCMb U Kayecmeo CEMSH OKa3biBalom Mmakue MeXHOM02UYecKUue npueMbl, Kak CPOKU nocesa, HOpMbl 8bicesa,
obecneyeHHOCMb pacmeHull anemeHmamu numaHusi u copmosele npusHaku. lpoepamma uccnedogaHuli ekmoyana 8 cebs
2 nonegblix onbima. B 1-m onbime usy4anucb CPOKU nocesa U HOPMbI 8bicesa SibHa Ha MacroceMeHa. Bo 2-m onbime ebisens-
nace ahhekmugHOCMb npuMeHeHus buocmumynsamopos npu obpabomke nNOCe8O8 sbHA Macnu4yHo2o:. 1 — KOHMPOIb;
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2 - pocnep nmioc, 3 — LupkoH. [nsi nocesa ucnonb308asnu 8bICOKOKaYeCMBEHHbIE CEMEHa fibHa MaciuyHo20 Kycmanalickud
AHmapb. Onbim 3aknadbigancs no 2epbuyudHoMy napy, nod2omogka KOmopo20 OCyWecmensanacs ¢ NPUMEHEHUEM NOY803a-
wumHol ernazocbepezarowell mexHonoauu. MpodomkumensHocmb (ha3 pocma U passumusi U MexehasHblx nepuodog 8 2012-
2014 22. cyuieCmeeHHO UMeHsnack 8 3agUcUMOCmu 0m Memeopoioauyeckux ycnosull Xomo0HO20 U 8e2emalioHHO20 nepuo-
doe U usyyaemblx eapuaHmos. B 2013 e., komopsill omnuyancs xopowel 61a2006€CNeYEHHOCMbI0  NOCE808
(205,8-212,2 mm 3a 8eeemauur), ommeyeHa Hauborbwas OnuHa ee2emalyuoHH020 hepuoda Ha ecex apuaHmax. BbisieneHo,
4mo HOPMbI 8bICE8a HE OKa3asu CyWEeCmBEeHHO20 BTUSHUS Ha NPOAOMKUMENbHOCMb 8e2emayuoHHo20 nepuoda. lpumeHeHue
cmumynsimopoe pocma [lpocnep nntoc u LjupkoH 6nagonpusimio nodelicmeogano Ha pocm U passumue pacmeHul fisHa mac-
NUYHORO.

BbipawmBaHne MacnuuHbIX KymnbTyp SBRSETCS BAXHOW YaCTblo CENbCKOXO3AMCTBEHHOrO NPOW3BOACTBA
MHOTMX CTpaH. lNony4Yaemble U3 HUX pacTUTENbHbIE Macna COCTaBMAIOT, C OAHOM CTOPOHbI, OCHOBY NUTAHWS YenoBe-
ka, C APYroM CTOPOHbI, — 3T0 HEOBXOAMMOE Chbipbe ANS Pa3nnYHbIX OTPACEeNn NPOMbILLIEHHOCTY [1, 4, 6].

Pecnybnuka KazaxctaH no KnumaTU4ecKum yCroBusM OTBevaeT TpeboBaHMsSM Ans BO3aenbiBaHUs NbHa
Macn1yHOrO Ha MacriocemeHa C rapaHTUpoBaHHbIM ypoxaeM. OCHOBHbIMM NbHOCEOWMMI paitoHamn KasaxcTaHa
asnstotcs KocraHaiickas, Kokwetayckas n CeBepo-KaszaxcraHckas obnacTu.

B KoctaHaiickon obnactv B 2014 r. noceBHas nnowjafb Noj MacnuyHbIMK KynbTypamn COCTaBina BCErO
360,3 TbIC. ra, U3 HWUX NMEH MacnyHbIN 3aHan 145,1 Teic. ra.

lMpakTuka NokasbiBaeT, YTO BEMMYMHA YPOXAMHOCTK fibHA MACNUYHOTO ONPeaensieTcsl NPUMEHSIEMON Tex-
Honormen ero BblpalymBaHns. CyLLeCTBEHHOE BRWSIHWE HA MPOAYKTUBHOCTb W KA4eCTBO CEMSH OKa3blBalOT Takue
TEXHONOrMYecKMe NPUeMbI, Kak CPOKW NOCceBa, HOPMbI BbiCEBa, 06ECNEYEHHOCTb PACTEHUIA ANEMEHTAMW NUTAHNS 1
COpPTOBbIE MPU3HaKK [2, 3, 5, 7].

Lenb uccnedosaHull — NOBbILIEHWE YPOXANHOCTM fbHA MacnnyHoro B ycnosusix CesepHoro KasaxctaHa
3a CYET NPUMEHEHUS CTUMYNSTOPOB PoCTa.

3adayu uccnedoeaHull: 1) NpoBeCTH (heHomnornyeckne HabnoaeHnst 3a pacTeHUsIMA NbHa MacnU4YHOrO B
ycnosusix 2012-2014 rr.; 2) onpefenuTb BUSIHUE Pa3niyHbIX CPOKOB NOCEBA 1 HOPM BbICEBA, NPUMEHEHNS CTUMY-
NATOPOB POCTa Ha NPOXOXAeHUe PeHonornyeckux gas pactTeHnaMu NbHa MacnuyHoro B ycrosuax 2012-2014 rr.

Mamepuanbi u memodbl uccnedosaHull. JKCnepuMeHTanNbHbIE WUCCNenoBaHUs npoBoaunncs B 2012-
2014 rr. B KocTaHancKoM Hay4YHO-WCCeA0BaTENbCKOM UHCTUTYTE CenbeKoro xo3sincTea (Pecnybnuka KasaxcraH).

3aknagka onbITOB, Y4ETbI 1 HAabNIOAEHNS NPOBEAEHbI COTMACHO METOANYECKMM pa3paboTkam 1 yKadaHWsm
BHVWP um. H. W. BaBunoBa no mayyeHnto macnuuHbix kynbtyp (1976 r.), metoguk CHY cenbckoxo3samCTBEHHbIX
KynbTyp (1985 r.), meToanyeckum pekomeHgaumam BHUMK (r. KpacHopap).

lMporpamma vccneaoBaHuii BKMtodana 2 noneBbIx onbiTa.

MepBbIit ONbIT — CPOKM MOCEBA M HOPMbI BbICEBA JTbHA HA MacnoceMeHa:

1) paHHWI cpok noceBa (Ha 5-7 AHEN paHblUe ONTUMAIbHOIO);
1.1) HopMbI BbiceBa (MUHUManbHas Ha 0,5 MITH. HUXXE ONTUMAnbHOM; ONTUManbHas; MakcumanbHas Ha 0,5 Bblle
ONTUMarbHOM) MO BCEM KyNbTypam;
2) onTUMarbHbI CPOK MOCEBA;
2.1) HopMbI BbiceBa (MUHMManbHast Ha 0,5 MITH. HVXe ONTUMANbHON; ONTUMAarbHas; MakcumanbHast Ha 0,5 Bbille
ONTUMarbHOM) MO BCEM KyNbTypam;
3) No3aHUIA Cpok nocesa (Ha 5-7 AHen nosxe ONTUManbsHOro);
3.1) HopMbI BbiceBa (MUHMManbHast Ha 0,5 MITH. HVXe ONTUMANbHON; ONTUMAarbHas; MakcumanbHast Ha 0,5 Bbile
ONTUMAarbHOM) MO BCEM KyNbTypam.

Brtopoit onbIT — 3d)(PEKTMBHOCTL NPUMEHEHUS BUOCTUMYNATOPOB Npu 06paboTKe NOCEBOB JbHA MACNNYHO-
ro: 1 — koHTpons; 2 — lNpocnep nntoc, 3 — LinpkoH.

[ins noceBa 1CNonb3oBani BbICOKOKAYECTBEHHbIE CEMEHa NbHA MacnM4Horo KycraHaickuil SHTapb.

Copt KycraHaiickuin sHTapb BbiBeaeH Ha KapabanbIKCKon CenbCKOXO3ANCTBEHHON OMbITHON CTAHLMK WHAM-
BMAyanbHbIM OTBOPOM cKopocrernbix pacTeHun u3 rubpuaHon kombuHaumm (Mexeymok 39 x OkTsbpb). ABTOpSI:
Wckakos K. A., CyneitmeHos A. K.

OnbiT 3aknagbiBancs no repbuuMaHoOMy napy, MOAroTOBKA KOTOPOrO OCYLLECTBNSANACh C MPUMEHEHUEM
NOYBO3aLLMTHON BnarocbeperatoLLen TexHonoru. 3akpbiTue Biarv NPOM3BOAMIOCH N0 MepPe AOCTUKEHWUS (n3nye-
CKOW CMenocTyn noyBbl BpaLatowlelics 6opoHon bLIA-12, He HapyLwatowen Mynsumnpyrowmii croit. 3a 10 gHen o no-
ceBa NMPOBOAMIMN XUMUYECKyto 06paboTKy repbuungom Ypara chopte. MoceB NpoBOAUICS B CPOKM, NPeayCMOTPEH-
Hble CXeMol onbIToB, cesinkoit CC-11 B arperare ¢ Tpaktopom MT3.

[ns 6opbObl C COpHsikamMmM B NOCEBaX fibHa MaCMNYHOMO NPOBOAMMM ONPbICKMBaAHWE repbuumuaamn: npoTue
npocoBnaHbix — bapc (1,5-2,0 n/ra); npoTnB ogHONETHMX ABYyAONbHbIX — Cekatop (150-180 r/ra).

Ybopka npoBoAMNach HanpsMyto, ChoWHbIM 06MONOTOM AensHok kombanHoMm «Camno-2010» u
«BekTop», Npu BNaxHocTv cemsiH 12-13% c nocrnenytoLen 04UCTKOM 1 CyLukon o 8%.
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B onbite Ne2 ¢ npuMeHeHneM CTUMyNSTOPOB POCTa COrNAcHO CXeMe OMbiTa BHOCWIMCh CriedytoLyme npe-
naparbl. [pocnep nntoc (2 o6paboTku): 1-9 0bpaboTka: NéH, asa «énouka», Hopma pacxoga — 0,5 n/ra; 2-a obpa-
BoTka: nén, dasa «ByToHU3aums-LBeTeHne», Hopma pacxoga — 1,0 n/ra. LupkoH (3 obpaboTku): 1-9 obpaboTka ce-
MSIH neped MOCeBOM, HOpMma pacxoga — 4 MN/TOHHy; 2-9 obpaboTka: néH, dasa «énoyka», HOpMa pacxoga —
30 mn/ra; 3-9 obpaboTka: néH, hasa «OyToHM3aLmMs — LiBeTeHWe», HopMa pacxoda — 30 mn/ra.

Knumat B 30He NpoBedeHUsl UCCeaoBaHUi Pesko KOHTUHEHTAMbHbBIN C XONIOAHON ManOCHEXHOM 3UMOi 1
KapKUM CyXum NeToM. 3aTskHble XONnoAa BECHOM, paHHee NOXONof4aHNe OCEHbIO W NO3AHNe NETHUE 0CaAKM TUMNY-
Hbl 4N knumaTa obnacti M OTNKYAKT €ro OT ApYruX 3acyLUnMBbIX PErMoHoB (Hanpumep, MoBonxbs). Bonblas uH-
conauus, peskas pasHuUa TeMnepatyp AHEM W HOYbIO, HU3Kas BNAXHOCTb BO3ayXa, ManoobnayHoCcTb 1 YacTble
BETPa BbI3bIBAIOT MHTEHCUBHOE MCNapeHue Bnaru, B 2-5 pa3 npesbilLatollee CyMMy aTMocdepHbix ocagko. Oco-
BeHHO 3acywnmBbiM ObIBaET KoHeL Mas 1 6onbluas YacTb MioHs. [Jo BbinageHnst 0CaaKOB pacTEHWAM NPUXOQNUTCS
pacxogoBaTb ObICTPO Kcyesalowme 3anacbl BRaru, HaKOMMBLUMECS B NOYBE B Pe3ynbTaTe 3UMHWUX OCa[KOB.
Bce knumatuyeckue haktopbl CUNBHO BapbUPYIOT B pasHble roAbl Kak no HanNpsKeHHOCTH, Tak M MO BpEMEHU NposiB-
neHus.

Mo MHOroneTHUM AaHHBLIM ro0Basi HOpPMa 0CaJKOB B paiioHe NpoBeaeHMs onbiTos — 340 Mm. Ocagkw Ten-
noro nepuopa (anpenb-okTabpb) COCTABNAKT 75,6% OT rogoBoro konuyectea. bonblias YacTb WX BhiNagaeT BO
BTOpO¥I MOMOBMHE NeTa.

B 2012 r. cymma ocagkoB 3a CenbCKOXO3ANCTBEHHbIN rof (OKTAbpb-ceHTAbpb) coctasuna 319,6 mm.
3a Ténnbi nepuop roga Bbinano 252,3 MM 0CaZKOB, YTO HECKOJbKO BhILLE CPEAHEMHOrONETHEN HOPMbI (244,0 mm).
[Mpy 3TOM 3a BereTaLMOHHbIN Nepuog (Man-asryct) Boinano 179,0 mm, unu 114,8% rogoson Hopmbl (Tabn. 1). OgHa-
ko Gonee nonoBuHbI 3TMX 0caakos (101,1 Mm) BbINano B aBrycTe, Korga yxe wna ybopka ypoxas. Ocagku xe nioHs
W VIONS HOCWIAM FPO30BOM XapaKTep U Ha OMbITHOM y4acTKe NpakTUYeCKU OTCYTCTBOBANM, 3a UCKIKOYEHWEM NEepBOro
LOXOA B HAYane Mions MHTEHCUMBHOCTBIO 4,6 MM.

Tabnuua 1

Pacnpegenexve 0CagKkoB No nepuogam roga B CPaBHEHUM C MHOTONETHEN HOpMOW, MM, 2012-2014 rr.
CyMMa 0CagKoB, MM

log BCEro 3a rof XONOAHbIN nepuog, TennbIA nepuoga 3a BereTauuio
(okT6pb-CEHTSAOPD) (HosiBpb-MapT) (anpenb-okT56pb) (mai-aBrycr)
MHoroneTHss Hopma 323,0 79,0 2440 156,0
2012 319,6 67,3 252,3 179,3
2013 406,5 1274 2572 226,9
2014 320,0 135,3 2183 149,3

OuyeHb HebnaronpusaTHbIM Mo ocaakam Bbin MoHbL W Kionb. Ha npoTskeHnn 50 AHeN He BbINano H1 OAHOTO
MM ocagkoB. 1o HabnoaeHNsIM aBTOPOB UMEHHO 0Caaku UioHs B ycnoBusix CeepHoro KazaxcTtaHa (MOMUMO Npoumx
(haKTOpOB) ONpeaenslT ypoxan CenbCKOXO3ANCTBEHHbIX KyNnbTyp. Bo BTOpOM nonoBuHe neta, B aBrycte, cymma
ocagkos (101,1 mm) B Tpn pa3a npeBbiCiIa MHOTONETHEL HOpMY (Tabn. 2). Mo3aHue ocaaku Bbi3Banm BypHbI pocT
COPHON PaCTUTENbHOCTY, YTO 3HAYUTENBHO 3aTPYAHWMO YOOPKY MacimMyHbIX KynbTyp. HO OHM NpakTMYecku He oka-
3anv BNUsIHUE Ha ypoXan, Tak Kak K 3TOMY BpeMeHU MacnoceMeHa cpopMm1poBanuCh U pacTeHNs MaCNyHbIX Kynb-
TYP HaX0AWNUCb B COCTOSHUM CCHOPMUPOBABLLETOCS CTPYYKa (KOpobouky).

Tabnuya 2
PacnpefeneHue ocagkoB Nno MecsijaM BereTauuoHHoro nepuoga, mm, 2012-2014 rr.
lon Mait MioHb Wionb ABryct
MHoroneTHsis Hopma 36,0 35,0 56,0 35,0
2012 28,1 26,8 23,0 101,1
2013 20,6 97 116,6 80,0
2014 135 18,9 1075 9,4

CpenHecyTouHas TemnepaTypa Bo3ayxa B BECEHHUIA 1 NeTHUiA nepuogpl Obina Bbille CPeAHEMHOrONeTHUX
3HaueHnn Ha 2,9-8,2°C (tabn. 3). BecHolt, 4o noceBa, 3T0 6MaronpuATCTBOBAO NOSIBMEHMIO BCXOA0OB COPHbIX pac-
TEHWUI W NOCTeayIOWEMY UX YHUMTOXEHWIO repbuumaamm obLyencTpebuTtensHoro aencTsus. B nioHe-none BbICOKME
TemnepaTypbl BO3ayXa Hapsigy C NOYBEHHOM, Bbi3biBani aTMOCGEPHYHO 3acyXy.

B cBS31 C NOBbILIEHHBIMI CPEAHECYTOUHBIMM TEMMepaTypamm Bo3ayxa cyMmMma 3cheKTUBHbIX TemnepaTyp
(Tabn. 4) kak No MecsLam, Tak v B LEeIOM 3a Nepuog Beretauuy Obina 3HaunTeNbHO BhILLE, YTO NPU HEAOCTaTKe BNa-
M YCKOpMIo pa3BuTue BONbLUMHCTBA BO3AENBIBAEMBIX KyMbTyp M HEraTMBHO CKa3anoCh Ha X YPOXanHOCTM.

B 2013 r. cymma 0CafKkoB 3a CENbCKOXO3SICTBEHHBIN rof (OKTAOpb-CeHTAO0PL) cocTaBuna 406,5 Mm, unu
119,5% OT MHOroneTHe HoOpMbI. 3uma Bblfia MHOTOCHEXHO!. 3a nepuog HosIOpb-MapT Bbinano 127,2 MM 0CaaKoB,
npw Hopme 98,0 (Tabn. 1).
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MocnenHee obecneuynno xopoLuee yBRaxHeHWe NoYBbl B BECEHHWUN nepuod. bnarogaps aTomy noces ce-
MSIH MaCnMyYHbIX KynbTYp NPOMCXOAUN BO BMaXHbIV Crioi noyBbl. 3a TENNbIN NEPUOA roaa Beinano 286,2 MM ocag-
KOB, YTO BbILUE CPEAHEMHOrONeTHe! HOpMbl Ha 44,2 MM, unn Ha 18,3%. lMpu 3TOM 3a BereTauuoHHbIN Nepuos
(Man-aBrycr) Bbinano 225,3 MM, 4to coctaBnseT 144,4% MHOrONeTHe HOPMbI U AaXe HECKOMbKO MPeBbILLaeT CyM-
My 0CafKoB BereTaLuoHHoro nepuoga bnaronpusitHoro 2011 roga (198,8 mm). OpHako 87,3% 3Tux 0CaaKoB BbINasno
B mione (116,6 mm) n aBrycre (80,0 MM), Koraa yxe HauMHaNOCh CO3PEBaHNE MACIUYHbIX KynbTyp. Ocagku xe MioHs
B 2013 r. coctaBunu Bcero 8,1 mm (18% Hopmbl). B nepBeble ABe Aekaabl vions ocaaky Obinu ¢ Marnon UHTEHCUBHO-
CTbto (Cymma 3a 20 aHei — 32,2 MM), HOCUNW FPO30BOWN XapaKTep 1 Ha OMbITHOM y4acTKe NpakTUYeCcKU OTCYTCTBOBA-
nm. OCHOBHas YacTb MIONbCKUX 0CaaKkoB (84,4 Mm) Bbinana B TpeTben aekage (29.07 — 53,1 mm). B nione-asrycte
cymma ocagkoB (196,6 Mm), B 2,5 pasa npeBbica MHOTOMETHIO HOpMy. KcTaTu, aHanornyHoe pacnpegeneHve
ocagkoB Habntoaanock v B 2012 r. (tabn. 3). Mo3gHue ocagky BTOPON NONOBMHbI NETa BbI3aBanu GypHbIA POCT Cop-
HOM PaCTUTENBHOCTY, YTO 3HAYNTENBHO 3aTPyaHMUNO YOOpKY C.-X. KynbTyp. Ha npou3BoacTBeHHbIX nocesax Kocta-
Halickon obnacTu BriepBble CTanu NPUMEHSTb JecuKaLmo Ha C.-X. KynbTypax. CpegHecyTouHas Temneparypa Bo3-
Jyxa B BECEHHWIA nepuog (anpenb, Man) Obina Ha YpoBHE CPeHEMHOrONETHIX 3Ha4YeHNi (Tabn. 3).

Tabnuua 3
CpegHecyToyHas Temnepatypa Bo3gyxa, °C, 2012-2014 rr.
o Anpenb Mait MioHb Wionb ABryct CeHTs6pb OkTs6pb
MHoroneTHsis Hopma 3,6 13,0 18,3 20,2 178 119 2,8
2012 118 15,7 22,0 24,2 20,8 13,0 7,2
2013 74 13,6 20,2 204 18,8 13,0 47
2014 4,2 17,1 21,2 16,7 21,1 10,7 2,8

OpHako yacTble W curbHble BeTpa Aenanv eé XONMoAHOW, CAEpXMBanu NOSIBNEHNE BCXOLOB COPHSIKOB W
NpensTCTBOBaNM CBOEBPEMEHHOM W KAYECTBEHHOM NpeanoceBHoON repbuumaHoit 0bpaboTke nonei. B uioHe cpegHe-
CYTO4Has TemnepaTtypbl BO3gyxa bbina Ha ypoBHe MHOroneTHux 3HadveHui (20,2°C). CpeaHecyTouHas Temnepartypa
nons B 2013 r. (20,4°C) 6b11@ NOYTU HA OAMH rPaAYC BbILLE MHOTOMNETHIX 3HAYEHWI.

Cymma adhchekTvBHbIX Temnepatyp (Tabn. 4) kak no mMecsuam, Tak 1 B Lenom 3a nepuog Beretauun boina
HECKOIbKO BbILLE CPEAHEMHOTONETHUX 3HAYEHU.

B cpaBHeHun ¢ MHoroneTHeit Hopmon (323 mm) 2014 r. umeeT 6onbLUy0 CyMMy OCaAKOB 3a CENbCKOX035M-
CTBEHHbIN rof (OKTSIOpPb-CeHTA0pPL), CyMMa OcadKkoB 3a TEMNblA Nepuod roga (anpenb-okTsbpb) U 3a BereTauuo
(mam-aBryct) Gbina Gornblue MHoOroneTHel. 3a BereTauMoHHbI nepuod 2014 r. Bbinano ocagkos Gonblue cpeaHe
MUHUMAanNbHON HOpMbI (Tabn. 1).

Tabnuua 4
Cymma acppekTuBHbIX Temnepartyp, °C, 2012-2014 rr.
lop Mait MioHb Wionb ABryct CeHTs6pb
CpeaHeMHOroneTHss Hopma 272 670 1142 1538 1714
2012 548,9 1059,0 1651,8 2137,7 1714,0
2013 363,1 832,9 13114 1736,7 19746
2014 4224 909,3 1268,1 1756,2 1937,2

OpHako nepeas NOMOBKHA BEreTaLMOHHOro nepuoaa (Man, uioHb 1 4o 12 nions) Geina ocTpo3acyLunmeas.
Tak, 3a BeCb MOHb BbiNano 18,9 MM ocaakoB npu cpeaHeMHoroneTHen Hopme 35,0 M.

lMpouecc HakonneHus xupa B CeMeHax NpoLUeN Npy AOCTAaTOMHOM YBIaXHEHUN NOYBbI. TakuMm obpasom, no
CYMMe 0CajKOB 3a BereTaLWoHHbIi nepuog, 2014 rog xapaktepusyeTcs kak bnaronpusTHblin. 31O ckasanoch Nosno-
KUTENBHO Ha YPOXAMHOCTW MacnnyHbIX KynbTyp (Tabn. 2).

CpepnHecyTouHas TemnepaTypa BO3ayxa Ha NpOTsHKEeHUW Bcero nepuopa (mai-asryct) Gbina Bbille cpep-
HEMHOrOMETHNX 3HAYEHMIA, YTO NPW HANWYUM OCAAKOB BO BTOPOM MONOBMHE BErETALMOHHOIO NeprUoaa, NONoXMTENb-
HO CKa3asnioCb Ha poCTe 1 Pa3BUTUM PACTEHWNIA MACTIMYHBIX KynbTyp (Tabn. 3).

Cymma ahheKTMBHBIX TeMnepaTyp Kak No Mecsuam, Tak W B LieNoM 3a nepuog Beretauun Obina Bbille
HOPMbI CPEAHEMHOTONETHUX 3HAYEHUI, YTO NPU XOPOLLUEM YBMAXXHEHUW NOYBbI MONOXUTENBHO MOBMWAMO Ha pa3Bu-
THE MacnnYHbIX KynbTyp (Tabn. 4).

Pesynbmamsi uccnedoegarutl. Mo pesynbtatam heHonornyeckux Habmoaeruin B yenoeusix 2012 r. non-
Hble BCXOAbl OTMEYEHb! Y NlbHAa MAcnMYHOro Ha 6-8 AeHb nocne nocesa. Ha BCex KymnbTypax no Mepe OTOABUraHus
CPOKOB MOCEBA OT PaHHErO K NO34HEMY NPOAOIKUTENBHOCTL NEPUOAA NOCEB-BCXOAbI YANMHANACh Ha 2-3 AHS, YTO
ObIno CBA3AHO C yBENNYEHWUEM ryOuHbI 3a4enKkn CeMsiH ¢ 3 40 5 CM Mpu NepeckiXaHn BEPXHETO CIOS.

OnpegeneHHoe BNUsiHME Ha POCT 1 Pa3BUTE MACTMYHBIX KyNbTyp OKa3blBanu 1 HOPMbI BbiceBa. B pesyrb-
TaTe NOBbLILLEHNS KOHKYPEHLMN MEXaY PacTEeHWUsIMU NpW YBENMYEHUM HOPMbI BbiCEBa Habmioaanoch CokpalleHue
MexdasHbIX NeprogoB Ha 1-2 AHSA, YTO 0COBEHHO CUMbHO BbINO BbIPaXEHO B KPUTUYECKIE NO BbINaAEHNO OCaaKOB
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MecsiLbl — B UOHe, 1 0cobeHHo B uione 2012 r., korga pacteHust 0CO6EHHO Hy)XAaloTCs BO Brare, 0CaAkoB Kak Tako-
BbIX He ObIno (Tabn. 5).

Tabnuua 5
MpoAoMKUTENBHOCTE MEXMa3sHbIX NEPUOOB Pa3BUTUS fbHA MACTTMYHOMO
B 3aBMCMMOCTM OT CPOKOB MOCEBA 1 HOPM BbICEBA, AHeN, 2012-2014 rr.
LiBeTenune — Senetas PaHnss xentas |Beretaumon-
Cpok Hopmbi BbiceBa, | Moces — | Bexogpl — | «Enouka» — [ByToHM3aums CcnenocTb — .
noceBa | MIH. BCX. cemsiH/ra | BCxodbl | «enoyka» |ByTOHM3aUus | —LiBeTeHue senetias paHHsis kenTas CMENocTb = | Hbi NEpUoa,
Ccnenoctb KenTas cnenocTb|  AHeil
CnenocTb
2012r.
2 pekana 6,5 6 23 12 8 6 6 9 70
was 7,0 6 23 12 8 6 6 9 70
75 6 23 12 8 6 6 8 69
3 pekana 6,5 7 22 12 8 6 6 7 68
Vas 7,0 7 22 12 8 6 6 7 68
75 7 22 12 8 6 6 6 67
1 pexana 6,5 8 22 12 8 5 6 6 67
WioHs 7,0 8 22 12 8 5 6 6 67
75 8 21 12 8 5 6 6 66
2013r.
2 exana 6,5 11 5 17 5 14 20 21 94
s 7,0 11 5 17 5 14 20 21 94
75 11 5 17 5 14 20 21 94
3 fexana 6,5 10 3 20 6 15 21 18 93
was 7,0 10 3 20 6 15 21 18 93
75 10 3 20 6 15 21 18 93
1 pexana 6,5 10 4 22 9 19 19 20 103
Mokt 7,0 10 4 22 9 19 19 20 103
75 10 4 22 9 19 19 20 103
2014 .
2 exana 6,5 11 9 9 13 7 19 18 86
was 7,0 9 10 8 14 7 19 18 85
75 9 10 8 14 7 19 18 85
3 fexana 6,5 12 9 8 8 6 17 17 7
s 7,0 11 8 9 9 6 17 16 76
75 11 8 9 9 6 17 16 76
1 ferana 6,5 8 9 10 9 7 21 20 84
Mokt 7,0 7 10 11 8 7 21 19 83
75 7 10 11 9 6 21 19 83

B uTore cnoxusLuascs cUTyaLus CyLLeCTBEHHO NOBMUANA Ha NPOACMXMTENBLHOCTL (ha3 pocTa U passuTUS 1
MexasHbIX NeprogoB No BCEM KynbTypaMm. Tak, BereTaunoHHbIN Nepuog y fibHa MacnyHoro CoCTaBui Ha NepBoM
cpoke 70-69 aHel, Ha BTOPOM — 68-67 aHei, Ha TpeTbeM — 67-66, U3-3a 3aryLLleHHOCTH NOCEBOB NPU HOPME BbiCEBa
7,5 MnH. BCX. cemsiH/ra co3peBaHue npoxoauno Geictpee. CTOMT OTMETUTL, YTO PACTEHWS fibHA MACMNYHOMO BCe-
TaKu NMEPEeHeCHN TaKylo CrIOXHYK 3acyxy, NoceBbl ObiN POBHbIE, OOHOPOAHbIE. B nepuoa «enoyka — LBETeHue»
chopMmMpoBanMCb NOMHOLIEHHbIE KOPOBOYKK Ans GyayLLMX CEMSH.

[Mpn HebnaronpusaTHbIX ycnosusx 2012 r. Ans npouspacTaHns MaciuyHbIX KynbTyp (HEBOCTaToK Bnaru, Bbl-
COKVe Temneparypbl, 3aryLyeHHOCTb NOCEBOB) (hasbl Pa3BUTHS! PACTEHWUN fibHA MACAMYHOTO MPOXOANIN C YCKOPEHU-
€M, B pesynbTaTe BereTauuoHHbIA Nepuos 3HaUMTENbHO CoKpaLLancs. 310 CBA3AHO C TeM, YTO pacTeHus Npu Hedo-
CTaTKe PecypcoB M MOBbILIEHHON KOHKYPEHLWMW B NMOCeBax MbITATCA B MakCUManbHO KOPOTKME CPOKW ChopMuUpo-
BaTb ypoxai.

Mo pesynbTatam beHomnornyeckux HabnogeHun B ycnosusx 2013 r. norHble BCXOAbl OTMEYEHb! Y NbHa
macnnyHoro Ha 10-11 geHb nocne nocesa. bonbluoe BAKSHWE Ha NPOAOMKUTENBHOCTb BEreTaLMOHHOro nepuoaa
OKasanu ocafku, BbinaslUMe BO BTOPOW MOMOBWHE Wions — Havane asrycta (180,8 mm), B 3,6 pasa npesbicuBLUME
MHOroneTHo Hopmy (50,0 MM). 3TO cka3anoch Ha ANUTENbHOCTM CO3PEBaHMS, TaK Y fibHa MACMMYHOrO AaHHbIN ne-
puog coctasun 39-41 gHen.

®dasa «énoyka» y nbHa MacnuM4Horo Hactynana B ycrnoeusix 2013 r. Ha NepBOM CpPoke — Ha 5 AeHb, Ha BTO-
POM — Ha 3 1eHb, Ha TPETbEeM CPOKe — Ha 4 AieHb Nocne BexoaoB. HacTynneHve nocneaytowmx a3 Beretawum nbHa
Macn14HOro MPOUCXOANNO criedyrowmm obpa3om: 6yToHM3aLUMs HacTynuna Ha 17-22 cyTkv nocne asbl «Enoykax.
LiBeTeHNe NbHa MacnM4HOTO Ha4yanoch Ha NepBoM cpoke 25 uioHst (38 AeHb nocne nocega), Ha BTOPOM — 3 Mtons
(39 peHb), Ha TpeTbeM — 18 nions (45 aexb). Ocaaku, BbinasLLve BO BTOPOW AeKade wions, B kKonuyecTse 24,9 mwm,
PacTSHYNW Ha TPeTbeM cpoke nepuod byToHW3aumu Ha 3-4 OHS, U NOCNEeOBaBLUMIA 32 HUM MEepUOoL LBETEHNS Ha
4-5 fiHeil N0 CpaBHEHMIO C ABYMS NepBbiMK Cpokamu. [epuon co3peBaHus NbHa MacMWYHOTO Takxke 3aTsHyncs B
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CBSI3W C BbiMaBLUMMW OcCagkamu, kak Obifio ckadaHo Bbile. [lepuog XenToi CnenocTu HacTynun Ha NepBoM CPOKE
20 aBrycTa, Ha BTOPOM — 26 aBrycta, Ha TpeTbeM — 5 ceHTsbps (Tabn. 5).

B uenom, BereTaLnoHHbIN Nepros y fibHa MacnuyHOro COCTaBWUI Ha NEPBOM Cpoke 94 AHs, Ha BTOPOM —
93 AHs1, Ha TpeTbem — 103 AHS, YTO MOYTK Ha MECAL OTOABMHYMO NEPUOZ NONHOMO CO3peBaHUs U yOopkW CeMsH
NbHa MacIUYHOro Mo CpaBHEeHWIO C npeablaywum 2012 r.

Mo pesynbTatam peHomnornyeckux HabnogeHuin B yenosusx 2014 r. nonHble BCXOAbl OTMEYEHb! Y fbHa
MacCn1YHOro: nepeblit CPoK — Ha 9-11 AeHb nocne noceea, BTOPOM Cpok — 11-12 AeHb, TpeTuit Cpok — 7-8 AeHb.
Bonbluoe BAKsIHWE Ha NPOAOIKUTENBHOCTL BErETaLMOHHOIO nepuoaa okasani 0CagKu, BbinasLUMe BO BTOPON Aeka-
A€ 1 [0 KoHua wions (107,5 mm), B 2 pa3a npeBbICUBLUME MHOTOMETHIOK HopMy (50,0 MM). 3TO cka3anoch Ha Anu-
TEMbHOCTW CO3PEBaHNA, TaK Y lbHa MacnnyHoro AaHHbIi nepuof coctasun 33-41 gHewn (puc. 1).

Puc. 1. MoceBbl NbHa MacnnyHoro, hasa «LBETEHWe — 3eNeHas cnenoctb», 2014 .

®aza «énoyka» y fbHa MacmMYHOro Hactynana B ycnosusix 2014 r. Ha nepsom cpoke Ha 9-10 AeHb,
Ha BTOpPOM — Ha 8-9 AeHb, Ha TpeTbeM cpoke — Ha 9-10 AeHb nocne BCxoAoB. HacTynneHwe nocneaytownx as se-
retauum fibHa Macnu4yHoro NPoMCXoAUno criegyrownM obpasom: 6yToHu3aums HacTynuna Ha 9-11 cyTku nocne da-
3bl «E€noyka». LIBeTeHne NbHa MacnM4HOrO Hayarnoch Ha NepBoM cpoke 24-25 mioHs (41-42 oeHb nocne nNoceea), Ha
BTOPOM — 27 WtoHst (37 AeHb), Ha TpeTbeM — 9-10 mons (36-37 aeHb). Ocaaku, BhiNasLUKe BO BTOPOW Aekade M Ao
KOHLA WoNs, YBENUYUNN Nepuos CO3PeBaHWS fbHA MacnuyHoro. Tak, MexdasHbli nepuof fbHa MacnuyHoro
«3€eMeHas — paHHASA XenTas CnenocTb» COCTaBW: NepBbli CPOK — 19 AHEH, BTOPON CPOK — 17 OHEN, TPETUI CPOK —
21 feHb. Mepuog xenToit CrnenocTi HacTynun Ha NepeoM CPoke Yepes 18 aHei, Ha BTOPOM — cnycTs 16-17 aHen, Ha
TpeTbeM — Yepe3 19-20 gHew nocne paHHeN XenTon cnenocty (tabn. 5).

B 2014 r. BereTauuoHHbI Mepuog Yy NbHa MAacrfMYHOro COCTaBMN Ha nepeBoM cpoke 85-86 aHew,
Ha BTOPOM — 76-77 AHel, Ha TpeTbeM — 83-84 AHs, NpuyeM Ha BonbLUMX HOPMaX BbICEBA CO3PEBaHIE MPOXOANMO Ha
1 peHb bbicTpee.

B onbITe ¢ npuMeHeHreM CTUMYNATOPOB pocTa B ycnosuax 2012 r. npoxoxaeHue a3 passuTis fibHa Mac-
FINYHOTO Ha KOHTPONBHOM BapWaHTE aHanorMyHo Tem, kKoTopble 6binn 0TMeYeHbl B onbiTe Nel. MpumeHeHne cTumy-
NATOPOB pocTa B (hasy LIBETEHUS BHECIO CBOW KOPPEKTUBLI (Tabn. 6). Tak, Npu NpouMX paBHbIX YCHOBUSAX, B Bapu-
aHTe NbHa MacnuyHoro ¢ Mpocnep nntoc u LinpkoHom cospeBaHue npoxoauno Ha 1 AeHb BbicTpee, B pesynbTare
MexXdasHbIin NepUOS «PaHHAS XenTas CnenocTb — XenTas CnenocTby» COCTaBuUn 6 AHEeN, a Ha KOHTpone — 7 OHeM.
BereTtauuoHHbI nepuof coctaBun 67 aHe.

Tabnuua 6
[MpoJoNMKMTENBHOCTL MEXMa3HbIX NEPUOAOB Pa3BUTIS NbHA MACINYHOMO
B 3aBMCUMOCTM OT NPUMEHEHMUS CTUMYNIATOPOB POCTa, AHen, 2012-2014 rr.

8 Moces— | Boxomei— | «Enouka» — | ByTommaauus — LiBeteHne — | 3eneHas cnenoctb — | PaHHss xenTas Be[eTauMOH-
apUaHTbI BCXOmbl | «enouka» | GyToHmdaum|  useTenme 3eneHas paHHsAs XenTas CnenocTb — | Hblid nepuog,
CrnenocTb cnenoctb XenTas cnenocTtb OHen
2012r.
KoHTponb 7 22 12 8 6 6 7 68
lMpocnep nntoc 7 22 12 8 6 6 6 67
LinpkoH 7 22 12 8 6 6 6 67
2013 .
KoHTponb 10 3 20 11 14 18 18 94
lMpocnep nntoc 10 3 20 11 14 18 18 94
LinpkoH 10 3 20 11 14 18 18 94
2014 .
KoHTponb 10 6 9 12 7 17 15 76
lMpocnep nntoc 10 6 9 9 7 17 15 73
LinpkoH 10 6 10 9 7 17 14 73
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B ycnosusx 2013 r. nonHble BCXodbl NbHa MacnnyHOro oTMeyeHsl Yepes 10 aHel nocne nocesa. MNepuog
CO3peBaHNs NlbHa MacnNYHOrO Ha BCEX BapuaHTax coctaBun 36 gHen. Ocagku BO BpEMS CO3PEBaHMS 3aTAHYNM 3TOT
npoLecc, No3TOMY BIUSHUS CTUMYNATOPOB PocTa Ha BbICTPOTY CO3peBaHns He 0BHapYXeHo. BereTaunoHHbIN nepu-
0O NbHa MacnmyHoro coctasun 94 gHa (Tabn. 6).

B ycnosusix 2014 r. nonHble BCXoAbl NbHA MacinyHOro oTMeyeHbl Yepes 10 aHeit nocne nocesa. lNepuog
CO3PEBaHNA JbHA MACMWYHOTO Ha M3yvaeMblx BapuaHTax coctasun 31-32 OHS, Ha BapuaHTe ¢ LIMpKOHOM [aHHbIN
nepuopd cokpatuncs Ha 1 geHb. B Uenom, BereTauuOHHbIA NEepUoA NMbHa MAaCMUYHOTO COCTaBWUM Ha KOHTpone
76 oHei, Ha 06paboTaHHbIX BapuaHTax — 73 gHa (tabn. 6).

3aknoyeHue. Cymmmpys pesynbTatbl PeHONor4eckux HabrniogeHnn 3a Xoa0M BereTaunuy fbHa Macnmy-
Horo B 2012-2014 rr., cnegyeT OTMETUTb, YTO NPOLOMKMTENBHOCTb (ha3 pocTa 1 pa3BuUTMS U MeXdasHbIX Nepuoaos
CYLLECTBEHHO M3MEHANAch B 3aBUCUMOCTH OT METEOPONOrMYECcKUX YCNOBUIA XONOZHOIO W BEreTaLMOHHOMo nepuoaa
W u3yyaemblx BapuaHtoB. B 2013 r., KOTOpPbIM OTAMYanNcs Xopowei BnaroobecneyeHHOCTb0 MOCEBOB
(205,8-212,2 mm 3a BereTauuto), OTMeyeHa Hamborbllas AnvHa BEreTaLuMoHHOro nepuoga Ha BCeX BapuaHTax, no
cpaBHeHMo ¢ cyxum 2012 r. Kpome TOro, B CBS3W C BbICOKOW BNaro06ecneyeHHOCTbI0 NOCEBOB, HOPMbI BbiCEBA HE
OKasanu CyLLEeCTBEHHOrO BIUSHUA HA NPOLOMKUTENBHOCTL BEreTaLuuoHHoro nepuoga. MpumMeHeHne CTUMynsTopos
pocTa Mpocnep nnroc v LinpkoH BnaronpusTHO NogencTBOBaNo Ha POCT 1 pa3BUTIE PACTEHMI NbHA MACIIMYHOTO.
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Uens uccredosaHull — nosbiweHue ypoxalHocmu kapmodpens nymem npuMmeHeHusi shgpekmugHol cucmembi y0ob-
peHull. M3yqeHo enusiHue ydobpeHull u MesuopaHmoe Ha 0COBeHHOCMU pocma, pa3gumusi, XuMudeckull cocmas KiybHel u
ypoxaiHocme kapmodpens. Onbimbi npogodunuce No wecmukpamHol cxeme 8 mpéxkpamHol nogmopHocmu. [ns npogede-
HUSI ONbIMOB UCNO/b308a/IUCH a30MHOe, (hOCOPHOE, KanuliHoe y00bpeHus, 8 Kayecmee MesuopaHmos8 NPUMEHSUCL 0bpa-
6omaHHbIi dayumosbit mygh (OLT), 6ermoHum u aunc, mukpob-mukpoH (MM). YcmaHosneHo, Ymo HauMeHblue nokasamenu
npodomKUMENbHOCMU 8e2emayuu U pocma pacmeHutl Habndanuck 8 KOHMPOJILHOM 8apuaHme, ede 8bicoma pacmeHull co-
cmaensina 41 cm, konuyecmeo cmebneli 00H020 Kycma — 3,3 wm., Macca bomebi — 325 2, a epemsi om npopacmarusi 0o ecme-
CmeeHH020 ommupaHus 6omeabi — 89 OHell. MakcumarnbHO 8bICOKUL pe3yibmam ommedeH 8 mex gapuaHmax, 20e 8 kayecmse
KanuliHo2o ydobpeHuss u menuopanma npumersnes OAT u Ha amom oHe MM-6uoydobpeHue (sapuaHm NeoPsoKeo (OLT)
600 kefea u NooPgoKeo (OLT) 600 kelea + MM): ebicoma pacmeHuli — 52 ¢cm, konudecmeo cmebnel — 5,0 wm., macca 6omebi —
470 2, a spemsi om npopacmaHusi 0 ecmecmeeHHo20 ommupaHus 6omebi cocmasuno 106 OHed. Mo eodam ypoxall KiybHs
konebancs om 136 do 195 ulea, cpedHull ypoxal Haxodurncsi 8 npedenax 157 ulea. Haubonee ebicokull ypoxal kapmochensi
nonyyeH Ha ¢hoHe NooPooKeo (OT) npu npumerenuu MM-6uoydobperus — 241 ulea, Komopbili N0 OMHOWEHUK0 K KOHMPOITO
6bin 8biwe Ha 84 ulea (53,5%), no omHoweHuto K NeoPeoKeo (KCI) — Ha 51 ulea (26,8%), a no omHoweHuto K eapuaHmy
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NooPgoKeo (OLT) — Ha 23 ufea (10,6%). YcmaHosneHo, Ymo npumeHeHue ydobpeHul makxe 0Ka3bi8ano nonoXumenbHoe 8us-
HUe Ha Kayecmeo KiybHel Kkapmogersi.

KapTodens — LeHHas npogoBonbCTBeHHas kynbtypa. OgHako B ycnosusix PA n HKP HepgoctaTouHo npose-
A€Hbl NCCNEeaoBaHUs MO U3YYEHUIO BNUSHUS MUHEPANnbHbIX, DakTepuancHbIX YA0OpPEHNA U MENMOPAHTOB Ha POCT 1
pasBuTME KapTodhens, ypoXKalnHOCTb M Ka4ecTBO knybHen faHHOM KymnbTypbl, OCOGEHHO NPW BbipalyMBaHWW KapTo-
thens copTa Mimnana Ha NecHbIX KOPUYHEBbIX kKapOOHATHBIX NOYBAX.

KapTtodenb oueHb TpeboBaTeneH k nuTatensHbIM anemeHTam. Tak, Ans nonyyerus 10 L ypoxas pacxogy-
etca 4,8-5,2 kr asota (N), 2,0-2,2 kr drocdopa (P20s) 1 8,8-9,2 kr kanus (Kz0), npuyem 6onbluas HeobxoaMMocCTb B
nuTaTenbHbIX BELLeCTBax HabntoaaeTcs HaunHas C LBETEHUS pacTeHus U NpoJormkaeTcs Ao knybHeobpasoBaHus n
MOMHOTO CO3PEeBaHNS ypoxas, Npu 3TOM UCNONb3yeTca npeobragatoLlee KONMYECTBO TakuX NUTATENbHbIX BELLECTB,
KOTOpbIE CBOEBPEMEHHO HAKOMUMMCL B NUCTBAX U cTebnsx [1, 2, 3, 4, 6].

[ns nous HKP ouyeHb BaxHO NOBbILLEHME UX MIIOA0POAMS, YIyULIEHUE arpothn3nYeCcKmX CBOCTB M Buroro-
MMYECKOM aKTUBHOCTW MOYB, PETYNINPOBAHME KOTOPLIX CYLLECTBEHHO BNUSIET HA MOBLILLEHWE YPOXANHOCTH KapTode-
ns (1 gpyrux pacteHui).

Lenb uccnedogaHull — NOBbILEHNE YPOXKANHOCTI KapTOdens nyTeM NpUMeHeHNs 3hEKTUBHOI CUCTe-
Mbl yO0BpEHUiA.

3adayva uccnedosaHull: N3y4nTb BNUsHWE YA0OPEHMI1 M MENMOPAHTOB Ha 0COBEHHOCTM POCTa W Pa3BUTUS
PaCcTEeHUI, YPOXaNHOCTb M XMMUYECKNA COCTaB KIybHel npu BbipaliuBaHum kaptodens copta iMnana necHbix Ko-
PUYHEBbIX KAPBOHATHBIX NOYBaX.

Mamepuanbi u MemoOdbi uccnedosaHull. [lonesble OMbITbl NPOBOANMMCh HA NECHBIX KOPUYHEBBIX Kap6o-
HaTHbIX noyeax B AckepaHckoM parnoHe HKP Ha copTe kapTodhens Mmnana no cnegytowen cxeme:

1) 6e3 ynobpeHuit (KOHTPOIb);
2) NooPaoKao (KC|),
3) NooPgoKso (OLT), 600 kr/ra;
4) NgoPgoKao (OHT) + MM,
5) NgoPgoKgo (KCI) + 6eHTOHMT, 300 Kr/ra;
6) NooPgoKgo (KCI) + runc, 300 krira.

[na npoeeaeHust OMbITOB Mcnonb3oBanuck ammuadHas cemmtpa (N — 34%), OBoitHon cynepdocdar
(P20s — 45%), xnopua kanus (K20 — 59%). B kauecTBe MeNMopaHToB NpUMEHANMCL 06paboTaHHbIA AaUUTOBBIA TY(
(OOT), 6eHTOHNT 1 rMnc, a U3 bakTepuanbHbIX YaobpeHuin — Mukpob-mukpor (MM). O6paboTaHHbIN AaUUTOBBIA TY(
ABnseTca yoobpeHnemM-MenmopaHToM, COAEPXaLLMM Kanui, kanbLyid, Marduin 1 pocdop, ero NonyvakT TEPMOXM-
Muyeckoin obpaboTkon aauuToBoro Tyda, boratoro kanuem (go 12,0-15,1%) [4, 9]. Kpome npsiMoro BRusHUSA Ha
pacteHne O[T okasblBaeT TaKkKe KOCBEHHOE BMUSIHME — BbICOKYIO EMKOCTb nornowlerns (40-50 mr/ake B 100 1), B
pesynbTare KOTOpo 0OMeHHbIM NyTeM NOrMOLLATCS MOHbI (MUTaTeMbHbIE BELEeCTBa), YTO NPeaoTBpaLLaeT ux no-
TEPIO 13 NOYBbI W 13 a30THBIX YA0OPEHMIA.

OOT umeer Tarke cBoicTBO nornowatb 4o 500% Bogpl, Bnarogaps Yemy NPOMCXOANUT OYEHb MEANEHHOEe
ee ucnapenue [5, 9].

B kauecTBe MenmopaHTa ucnonb3oancs ctpoutenbHbin runc (CaS04-2H;0), a Takke GEHTOHUT, MMEOLLI
cregyowmin coctas (NpuobpeTeHHbIn Ha WmkeBaHckoMm 6eHTOHUTOBOM 3aBofge): SiO; — 54,26%; Al,O; — 18,34%;
Fe;0; - 10,91%; TiO, — 1,25%, pacteopumble conm 3%, Bnara 7,0-9,0%.

Mwukpo6-mukpoH — Bronoruyeckoe (baktepuanbHoe) yaobpeHue, KOTOpoe COAEPKUT a30TOGUKCHPYIOLLME,
(hOTOCUHTESNPYIOLLME, pasfaratoLLme opraHuieckue 1 apyrie BeLyecTsa opraHuambl (9 WTaMMOB), OCHALLEHHbIE Ha
MOAMDULIMPOBAHHOM LIEONUTE C BbICOKMM TUTPOM BakTepuin — oo 9-12 mnpa. Ha 1 r yaobpenus. MM ucnonb3ayetcs
NyTEM 3amMauMBaHUsi CEMSH B pacTBOpE YA0OPEeHuid, C MOMOLLbIO NOMMBA NOYBLI UMW BHEKOPHEBOM MOAKOPMKM [8].
MM cnocobeTByeT HakonneHno G1onoryeckoro asoTa B NoYBe, NpegoTBpaLlaeT akTUBHOCTb NATOreHHOW MUKPO-
tropsl. B npoBefeHHbIx onbitax MM npumMeHsncs ans 3amaunBaHus knybHei 0o nocagkv U ABYKpaTHO B Nepuog
BereTauuy — NONMBOM B CTaZuW ByTOHWU3ALMM N BHEKOPHEBON NOAKOPMKOM B KOHLIE CTaauM LIBETEHMS.

®ocopHble, kanuitHble yaobpeHus, a Takke OAT, BEHTOHUT M TMNC NPUMEHANMCL NPYU NOAFOTOBKE MOYBHI,
a a30THoe yaobpeHue B BULE NOAKOPMKM — NPU OKyYMBaHWUN pacTeHMs.

Pesynbmamsi uccnedoganull. ArpoXMMUYECKas XapaKTepUCTIKa NOYBLI CBUAETENLCTBYET O TOM, YTO OHA
BegHa rymycom u ycBOsieMbIM pacTeHnem asoToM W cochopoM. OHAKO M Ha TakMX MOYBax BO3MOXHO MOMY4YUTb
BbICOKWA ypOXan, NpUMeHss apdekTuBHYto cuctemy yaobpenus (tabn. 1).

CornacHo AaHHbIM Tabnuubl 1 B NaxoTHOM CMOe cofepxaHue rymyca coctaenset Bcero 3,18%, peakuus
NMOYBEHHOrO PacTBOpa MOYTU HEeWTparbHas, CogepaHne pacTBOPUMbIX coneit — B fonycTumblx Hopmax (0,12%),
COAEPXMT BOMbLLIOe KONMYECTBO Kanbuust u marHus (29,6 mr/ake B 100 r noyBbl), MEXAHUYECKMIA COCTAB — FeErko-
FMUHUCTBIA (Puranyeckas rmuHa 61,2%).
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Tabnuua 1
Arpoxumnyeckast XxapakTepUCTMKa OMbITHOTO y4acTka

Mpoba un pH Copepxatue |CoaepxaHue| [MormoweHHbin | Puande- | YcBosieMble nuTaTenbHble
Tymyc, o 2+ 2+
Tun nousbl rnybuHa, o5 | BORHOM | BOAHOpACTBO- kapBoHatos |Ca2* + MgZ* Mr/aKB [ckasi rnvHa, | B-Ba, Mr/aks B 100 r noysbl
cM * | BbiTsKKm pumblIx conert, %| (CaC0Os), % | B 100 r noysbl % N P20s | K20
TlecHas! KoDYHEBAS 0-22 |318 | 686 0,108 0,12 29,6 61,2 4,57 0,78 | 45,55
P 22-49 | 2,06 | 695 0,081 1,21 27,1 60,4 2,81 0,49 | 39,50

OnbITHBINA y4YacTok cunTaetcs cnabo obecneyeHHbIM a3o0ToM 1 POCEHOPOM, 1 XOPOLO 0BecneyYeHHbIM Ka-
nvem. B nognaxoTHOM Crioe copepxaHue rymyca v nuTaTeNbHbIX BELLECTB YMEHbLLAETCS, a coaepkaHue kapboHa-
TOB YBENNYMBAETCS.

B nepvog seretauun pacTeHuit onpeaensanmce Ctagun pocta U pasBuTus KapTodens, BbICOTa pacTeHuN,
Konn4yecTBo cTebneit Ha 0aHOM KycTe, Macca 60TBbl. [JaHHble NO YpOoxanHOCTU MaTemaTuieckn obpabaTtsiBanmck ¢
NCMONb30BaHMEM METOAA AMCMEPCUOHHOMO aHanuaa, Onpeaensnnch CyLecTBEHHas pasHuLa Mexay BapuaHTamu
(HCPo,gs) v owmbka onbita (Sx%) [7].

OyeBMAOHO, YTO NS COXPAHEHWS XM3HEAEATENbHOCTM PAaCTEHWUs W YNyYleHUs pocTa, PasBuTUSt OYEHb
BaXXHO COCTaBMTb 3GhheKTUBHYLO cucTemy yaobperun [1, 3, 7, 11], npumeHeHre KoTopbix ByaeT BAusATb Ha Npogon-
KUTENbHOCTb BEreTaumm u NpoLecc pocta pacTeHni (tabn. 2).

Tabnuua 2
BnusHve yaobpeHni n MenvopaHToB Ha poCT M pa3BuTUeE kapTodens (cpegHee 3a 2011-2013 rr.)
Bbicota| Kon-o | Passets-| Macca 6otBbl Mpopacta- EctectBeH- | OT npopacTaHusi 4o
BapuaHTbl pacte- | cTebneit, | neHue, |mocne LBETEHMS, e HOE OTMMpa- | eCTECTBEHHOMO OTMM-
HUI, CM . . r Hue 60TBbI | paHus BOTBbI, H.
be3 ynobpeHus (koHTporb) 41 3,3 3,4 325 25-30/11 5-8/VI 89
NgoPgoKeo (KCI) 45 43 3,6 401 25-30/11I 11-15/VI 96
NgoPgoKeo (OIT), 600 kr/ra 49 4,6 37 439 25-30/111 17-21VI 101
NgoPgoKeo (OAT) + MM 52 50 43 470 25-30/ll | 20-24/VI 106
NgoPgoKsgo (KCl)+6eHToHuT, 300 Kr/ra 46 43 4,0 416 25-30/111 13-15\VI 97
NgoPgoKseo (KCI) + runc, 300 kr/ra 45 42 41 402 25-30/111 10-14VI 96

HaumeHbLLMe nokasaTenu NpoLoSPKUTENbHOCTY BEreTaLmMM U pocTa pacTeHust Habnaanucs B KOHTPOSb-
HOM BapuaHTe, rae BbiCOTa pacTeHui paBHa 41 cM, konuyecTBo ctebneit ogHoro KycTa 3,3 WT., Macca 60TBbI 325 T,
a BpeMs OT npopacTaHust 40 eCTECTBEHHOMO OTMUpaHMs 60TBbI cocTaBuno 89 gHen. B yoobpeHHbIX BapuaHTax aTu
noKasaTenu CoCTaBUIM COOTBETCTBEHHO 45-52 cM, 4,2-5,0 wT., 401-470 r 1 96-106 gHei. Mpy 9TOM MakcumarsHO
BbICOKWA pe3ynbTaT OTMEYEH B TeX BapuaHTax, rae B KaYecTBe KanuiHoro yaobpeHus 1 MennopaHTa npuMeHsncs
OAT, Ha atom d¢oHe Takke MM-GuoypobpeHne (BapuaHT NooPgoKeo (OAT) 600 kr/ra M NooPooKeo (OAT)
600 kr/ra +MM), a camblin HU3KWUA Pe3ynbTaT NoNyYeH B BapuUaHTe, rae B cucTeMe a3oT-hocdop-kanii B Ka4ecTse
kanuinHoro yaobpexns ucnonb3osancs xnopug kanus (apuaHT NeoPgoKgo (KCI)), Ha 9TOM pOHE runc unm GEeHTOHNT.

CnepyeT OTMETUTb, YTO 3TO B JabHENLLIEM NOBUANO HAa YPOXaNHOCTL kapTodens (tabn. 3).
Tabnuua 3

BnivsiHue yaobpeHunii M MENMOPaAHTOB Ha YPOXaHOCTb KapTodhens

PasHuua no oTHoLwe-

BapwakTsi Ypoxai knyBHs no rogam, L /ra CpenHmllh ypoxan, HYIO K KOHTDOMIO

2011T. 20127, 2013T. wra Wra %

be3 ynobpenws, (KOHTposb) 195 140 136 157 - -
NgoPgoKgo (KCI) 201 174 195 190 33 21,0
NgoPgoKeo (OAT), 600 kr/ra 231 193 230 218 61 38,8
NgoPgoKeo (OAT) + MM 252 217 254 241 84 53,5
NgoPgoKseo (KCI) + 6eHToHUT, 300 Kr/ra 220 180 221 207 50 318
NgoPgoKso (KCI) + runc, 300 krira 204 160 194 186 29 18,5

[aHHble Tabnnubl 3 CBMAETENLCTBYIOT O TOM, YTO YPOXaNHOCTL KapTodhens obycnosneHa cuctemoin yaob-
peHust. B KOHTPOMbHOM BapuaHTe OHa 3HauYMTENbHO HUXKe. 1o rogam ypoxaiHoCTb kapTodens konebanacs ot 136
po 195 w/ra, cpeaHuit ypoxait Haxoguncs B npegenax 157 u/ra. B BapnaHTe npuMeHeHns MuHeparbHbIX yaoBpeHui
(BapuaHT NooPgoKgo (KCI)) cpeaHuit ypoxait knybHs 3a Tpu roga coctasu 190 w/ra, KOTOPbIN MO C KOHTPOMEM BbilLe
Ha 33 ura, wawm Ha 21,0%. Ha atoM (pOHE nNpUMEHeHWe runca He NPUBENO K YBEMUYEHMIO YpoXas.
To eCTb runc Kak MenuopaHT, yNyyLwatLLmii CBOACTBA MOYBbI, HUKAKOTO MOSOXMTENBHOrO ad(hekTa He okasarn, To-
roa Kak npumeHeHne 6EHTOHWUTa HEHAMHOMO YBEMUYWNO YpOoxaw, KOTOPbIM MO CPaBHEHWMIO C KOHTPONEM COCTaBuA
50 u/ra (31,8%), a no cpaBHeHMIO ¢ BapuaHTam NooPgoKgo (KCI) — Bcero 17 w/ra, unm 8,9%.
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CornacHo faHHbIM Tabnuubl 3 6onee BbICOKUIA Ypoxail KapTodens nonyyeH Torga, korga B cucteme ynob-
peHunst NooPgoKeo B kauecTBe kanuitHoro yaobpenns npumensncs OAT u Ha atom poHe MM-6roynobpenue. B Bapu-
aHTe NgoPgoKeo (OLT) cpeHuit ypoxai knybHs coctasmn 218 u/ra unm no CpaBHEHMIO C KOHTPOrEM Obin Bbille Ha
61 u/ra (38,8%), a no cpaBHeHutO ¢ BapnaHTOM NgoPgoKeo (KCI) — 28 w/ra (14,7%). Bonee BbICOKMI ypoxalt nomnyyeH
Ha choHe NooPaoKaeo (OAT) npu npumeHeHum Take MM 6uoynobperuns — 241 w/ra, KOTOPbIN MO CPABHEHWHO C KOHTPO-
nem Bbiwe Ha 84 w/ra (53,5%), no cpaBHeHNO ¢ NgoPgoKgo (KCI) — 51 w/ra (26,8%), a N0 CpaBHEHUIO C BAPMAHTOM
NooPgoKgo (O,U,T) -23 Ll,/l'a (10,6%)

Pe3ynbTaTbl OMbITOB CBMAETENLCTBYIOT O TOM, YTO 6oree BbICOKMIA ypoxan nomnyyeH B cucteme NPK, korga
B KayeCTBe KanunHoro yaobperns u mennopanta npumensncs OAT u Ha atom oHe MM-6royanobpenue. Mpeano-
NOXWUTENbHO, YTO 3T0 0BYCNOBMEHO NOBOYHBIM NONOXUTENbHLIM BnusHWeM O[T, KOTOpbI ynyywaeT gusnko-
XMMUYECKIE 1 BOOHO-(PU3NYECKE CBONCTBA NOYBbI, MPW 9TOM YMEHLLIAETCS NOTEPS NUTATENbHBIX BELLECTB W3 M0Y-
Bbl 1 yaobpeHnin, ocobeHHo noTeps asota. O6 aToM CBUAETENLCTBYIOT Takke paboTtbl B. XauatpsHa, C. EpuusHa,
M. baptuksana [10] n C. Epuugsna, M. AmxamornsHa, J1. Epuysna [5]. Mpu npumereHn MM noysa oboratyaetcs no-
Ne3HbIMM MUKPOOPraH13Mamm, KOTOPbIE CYLLECTBEHHO YryyLatoT NUTaHKe KapToens 1 ymMeHbLIAoT pa3sutue 6o-
nesHen [9].

lMpnMeHeHNe yaooBpeHui okasano HEKOTOPOe MONOXUTENBHOE BNUSHUE Takke Ha kauecTBo knybHen. Tak,
Hanpumep, B KNyBHSX KOMMYECTBO CyXMX BELLECTB OTHOCUTENBHO KOHTPONS yBenuuunock Ha 4,8-9,1%, a npu npu-
meHeHun B cucteme NPK O[T wunu Ha atom choHe Tarke MM-6uoynobpenns cogepxaHne Cyxux BewecTts Bbino
3HaumTenbHO Bbilwe. MogobHas 3akoHOMEepHOCTb HabmnhaeTcs Takke C COAEPXaHWeM Kpaxmana, Cbipoi 301bl 1
ButamuHa C. K Tomy xe ot npumererns OAT u MM B kny6HSX YaCTUYHO YMEHBLLMMNOCH COAEPXaHNE HUTPATOB, YTO
MOBNMANO Ha YNyJLleHne kayecTBa knyOHst (Tabn. 4).

Tabnuya 4

BnusHue yaobpeHnin 1 MennopaHToB Ha Ka4yecTBo knybHen kapTodens (cpeaHee 3a 2012-2013 rr.

BapuaHTsl Cyxue B-Ba,| Kpaxman, | Coipas |Butamun C, | A3ot (N), | NOs B 1 kr ceexeit | ®occpop |Kanmit K20,
% % 3ona, % Mr/% % Macchl, Mr (P20s), % %
be3 ynobpenns, (KoHTponb) 16,5 12,8 0,72 17,0 0,21 39,0 0,10 0,44
NgoPgoKso (KCI) 17,3 13,5 0,86 28,0 0,27 43,0 0,16 0,65
NgoPgoKgo (OAT), 600 krira 18,0 14,0 0,90 29,0 0,29 32,0 0,27 0,71
NgoPgoKeo (OAT) + MM 18,0 14,2 0,90 32,0 0,27 12,0 0,28 0,74
NgoPgoKso (KCI) + 6eHToHnT 300 k/ra| 17,5 13,7 0,86 28,0 0,27 43,0 0,23 0,55
NgoPgoKso (KCI) + runc 300 kr/ ra 174 13,5 0,78 28,0 0,21 40,0 0,15 0,50

[anHble copepxanns NPK B knyGHSX NOKa3blBakT, YTO NPUMEHEHWEe yA0BPEHU 1 MENMOPaHTOB MOBbILLA-
eT cofepxaHue a3oTa, ocdopa ¥ Kanus, NpUYeM KONMYECTBO ABYX NOCMEAHNX CPABHUTENBHO BbILE OT NPUMEHE-
Hua OLOT. 310 0bycnosrneHo TemM akToM, YTO pasgenbHoe u coBmecTHoe npuMmeHeHe OAT u MM BrnusieT Ha yBe-
nuyeHue B noyse pocdopa v kanus, TeM CamblM YNyyLlas YCBOSEMOCTb 9TUX ANEMEHTOB KapTodenem.

3akntoyeHue. JlecHble kopnyHeBble nousbl HKP B ocHoBHOM GeaHbl ryMycOM 1 YCBOSIEMbIM PacTEHUAMM
asoToM U pocopom, a Takke obragatoT MeHee bnaronpUATHLIMI arpoduU3nYeCckMI CBOMCTBaMM. [ins ynyyLleHus
nnogopoama noys AckepaHckoro panoHa HKP W noBblILLEHMS YPOXaHOCTK KapToens CyWeCcTBEHHOE 3HayeHue
NMeeT npuMeHeHne adekTUBHOM cuctembl yaobpenus. B cucteme ynobpenusi NooPooKeo npumeHeHne OLOT no
CpaBHeHMO ¢ BapuaHTOM NgoPgoKoo (KCI) CyLLecTBEHHO yryyLLMNO POCT U YPOXKaMHOCTbL kapTodens, a yBenmyeHue
ypoxasi OTHOCUTENBHO KOHTpOMst cocTaBuno 61 w/ra (38,8%), oTHocuTensHO BapuaHTta NgoPgoKgo (KCI) — 28 ufra
(14,7%). boree BbICOKMA ypoxail kapTodens nomnyyeH B cnyyae, Koraa Ha ¢oHe NgoPaoKeo (OAT) npuMeHsnoch
Takke baktepuansHoe yaobperue MM, npu aTom ypoxainHocTb coctasun 241 w/ra. B cucteme ypobpermns NooPgoKeo
(KCI) npumeHeHwe B kKa4ecTBe MenMopaHTa runca unm 6eHToHuTa 66110 HeaPdEeKTUBHLIM.
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KntoueBble cnoBa: niweHNYHbIN, Tpunc, o3nmasn, Aposas, neHnua, A4mMeHb, CGBOOGOpOT.

Llens uccnedosaHuti — 060cHO8amb HEOOX0AUMOCMb 3alUMbI 3€PHOBbIX KY/IbMYyp 0M NWEHUYHO20 mpunca. Vivwazo
U nuquHKu epedumens nogpexdaom pacmeHusi cemelicmga Poaceae. MccrnedogaHusi nposodunuce 8 KuHenbckom palioHe
Camapckoli obriacmu 8 3epHONapos8oM wecmunobHoM cegoobopome. Obbekm uccnedo8aHusi — NWeEHUYHbIN mpunc, nped-
mem uccnedogaHus — o3umasa nweHuua (copm [logomkckas 86), sposas nweHuya (copm KuHenbckas 59), A4YMEHb
(copm [Mosomxckuti 65). MweHuYHsIT mpunc 8 cegoobopome ecmpeyancs 8 nocesax 03uMoll U SIPOBOU NWEHUUbI, SYMEHS.
Briusocme pacnonoxeHus nonel no3gonsina epedumento Muepuposams ¢ 00H020 noisi Ha dpyeoe. Haubonbwas YucieHHOCMb
UMa20 ommeyasacs 8 nocesax 03uUMOU NWEHUUb!, HaUMeHbWasi — 8 nocesax sumeHs. B cpedHem 8 eodk! uccnedoganull yuc-
JleHHocmb ¢humoghaza 8 nocesax 03umoll nweHuyb! cocmaeuna 710 9k3./100 e3maxos, 8 nocesax SPoGOU NWeEHUUbl —
490,5 33./100 e3maxos, 8 nocegax siumeHs — 178,7 ak3./100 e3maxos. bonbwas YucneHHocms epedumens Habntodanack 6 no-
cesax gcex usyyaembix Kynbmyp 6 2010 2. YucreHHoCmb omioxeHHbIX iUy 8 cpedHeM 8 nocegax 03umoll nweHuyb! 8 2009 e.
usmersinacb om 20,4 do 23,7 ak3./konoc, e 2010 2. — om 27,9 00 46,8 ak3./konoc. B nocesax sposoli nweHuUb! 8 cpedHeM Yuic-
NieHHocmb omioxeHHbIx suy 8 2009 2. cocmaensana 6,2 ak3./konoc, 8 2010 2. — 9,0 ak3./konoc. YucneHHocmb NUYUHOK 8 hoce-
8ax o3umol nweHuybl 8 2009 2. e cpedHem cocmasuna 4,4 ak3./konoc, 8 2010 2. — 32,5 3k3./konoc. B nocesax Sposol nwieHu-
Ub! yucneHHocmb nuduHok 8 2009 2. sapbuposana om 9,1 0o 15,9 ak3./konoc, 8 2010 2. — om 16,1 0o 25,8 ak3./konoc. Konuye-
CmMB0 JIUMUHOK 8 KOnocbsax o3umoli nweHuysl e 2010 2. npesbiwano aKkoHomuveckuli nopoe epedoHocHocmu 6 1,6 pasa.
MospexdeHHoCMb 3epHa nweHuUb! nweHu4Hbm mpuncom e 2010 2. bbina ebiwe, Yem 8 2009 2. B cpedHem nospexdeHHoCmb
3epHa 03umoll nweHuubl epedumenem 8 200b1 UccredogaHuli cocmagura 68,4%, sposoli — 58,2%.

B obLieit CTpYKTYpe MOCEBHbIX MAOLWAAEN 3epHOBbIE KyNbTypbl 3aHUMalT 57,1% ot obiwen yGopouHoi
nnowaau, 4yto coctaenset 40,23 MH. ra [5]. Mpou3BoACTBO BbICOKOKAYECTBEHHOTO 3epHA SBNSIETCS YCOBUEM MPO-
[O0BONbCTBEHHON 6€30MacHOCTN CTPaHbl, BaXHbIM (hakTOPOM YCTONYMBOCTM €€ KOHOMUKM. OpHako HebnaronpusT-
HOe (PUTOCAHUTAPHOE COCTOSHME arpOSKOCUCTEM CAEPKMBAET pasBUTHE 3€PHOBOTO NPOM3BOACTBA [3].

BuoueHoTMYecknin noaxod senseTcs Hanbonee NePCnekTUBHBIM M NpeanonaraeT CONpsKEHHOe U3ydeHne
B1o3KoNOrNYeckMx 0COBEHHOCTEN NONYNSALMA SOMUHUPYIOLMX BMAOB C LiENbI0 MOBbILIEHUS YCTONYMBOCTM SKOCK-
cTeM Ans obecneyeHns paBHOBECHOMO MX COCTOSHWA 3a CYeT camoperynsuum [6]. Tepputopust nonesoro cesoobo-
poTa (PYHKLMOHMPYET Kak eanHas LenocTHas arpoakoccTema, No3ToMy 3alluTHbIE MEPONPUATUS MPOTUB BPEaHbIX
OpraHu3mMoB AOMKHbI pa3pabaTbiBaTbCs He Ans OTAENbHOM KyNbTypbl, a A5 BCero cesoobopota B LiENom.

B Camapckoi 0bnactv B noceBax MeHMLbl JOMUHUPYIOLLMM BUAOM SBMISIETCA MLEHUYHbIA Tpunc. Ero oT-
HOCUTENbHAs YMCMEHHOCTL B cOopax cocTaBnsaeT okono 85%. Bpeantens BCTpeyaeTcs B €BPONENCcKon Yactu Poc-
cum, B Cnbupw, B Benopyccun, Mongasuu, YkpauHe, KasaxctaHe, B 3anagHon EBpone, Manon n CpegHen Asum,
CeBepHoit Adopuke. 3acensiet 03uMyt0 MLIEHNLY, POXb, TPUTWKAMNE, SYMEHb, SPOBYIO MLUEHWLY M Apyrie 3naku.
B TeueHne roga dutochar passuBaeTcs B OAHOM MOKoneHuu. Bapocnoe HacekoMoe YepHOro LiBeTa ASIMHON OKOMOo
2 MM. [nasa TeMHO-6ypble. YCKKN 8-4neHHUKoBble. XapaKTepHbIM NPU3HAKOM SBASETCS MOYTW CUMMETPUYHBINA Tpe-
TUI YNEHVK YCWKOB C ABYMS TpUXOMamu. POTOBOI annapaT XOpOLUO pasBuT, KOMKLLE-CoCcyLwmiA. MocneaHuin GproLu-
HOWM CEerMeHT BbITAHYT B TPYOKy. 3aaHeyronbHble LUETUHKW NepeaHerpyan 06bI4HO Tynble U C 3aKpyrieHHoON Bep-
LUMHOW, peaKo 3aocTpeHbl. Kpbinbs npo3payHble, ¢ 5-8 4ONOMHUTENbHBIMM pecHUYkamu. BeplinHHas Tpybka OTHO-
CUTENbHO AnuHHas. Horu GeraTenbHoOro Tvna TEMHO-CEpOro Lseta. AMLo OKpYrno-npofonroBatoi opmMel cnabo
npo3payHoe, xentoBato-6enoe. JInunHkM nepBoro Bospacta UMerT breaHbIi 3eNeHOBATO-KENThIN LBET, MUYUHKM 2
BO3pacTa SpKO-KpacHbIe C ABYMS KOPOTKAMM LLETUHKAMM Ha NOCNeaHEM CErMeHTe BproLLka.

B umkne pa3BuTMS NWEHNYHOMO TpUNCa Nocne BbiXOAa M3 fnLa 4O OKPbINEHNS UMEeeTCs NaTb CTagui — ABe
NIMYNHOYHBIX, NPOHUMa W ABE HUManbHbIX. CTagust NPOHUMbI OTNIMYAETCA NOCALKON TOMCTLIX U KOPOTKUX YCU-
KOB, MEHee MOABWKHA, YeM NUYMHKA. HUMbI HE NUTAKTCS, ManonoaBMKHbI [7].
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Bpen 3epHOBbIM KynbTypam MPUYMHSIOT B3POCTbIE HACeKOMble W nuYnMHKM. CTeneHb NOBpEeXaeHNs onpe-
pensetcs ¢ason pasBuTus KynbTypbl. CHavana uMaro NUTalTCs Ha AUKWX 3Makax, 31akoBbIX MHOTONETHWX TpaBax,
XU, OOHAKO OCHOBHAs WX Macca OTMEYAETCs B NOCEBAX 03MMON W SPOBOM MLLEHWLbI B 3aBUCUMOCTH OT CTENEHM ee
npeobnagaxus B ceBoobopote. OTMEYEHbI NOBPEXKAEHNS SUMEHS TPUMCOM.

MnTaHre B3pOCMbIX TPUNCOB BbI3biBAET 06eCLBEYMBAHIE MONOABIX IUCTHEB U 06EPTOK HOPMMPYIOLLErocs
Konoca, Npy BbICOKOW YUCIIEHHOCTU — UCKPUBIIEHWE OCTEN, YacTUYHyt0 6enokonococTb. JIMYMHKM NOBPEXAAoT KO-
OCKOBbIE YELLYNKM, LIBETOYHbIE MIIEHKM 1 3ePHOBKM. Y MOBPEXAEHHOTO 3epHa OTMeYaeTCs paclumpeHue 60poaaky,
nosiBnexne Bypbix UM CBETNbIX NATEH, Aedopmauns. HecmoTps Ha Manble pasMepbl B OTAeMbHbIE rofbl Bpeau-
TeMb MOXET NPUYUHSATL 3HAYUTENbBHBIN YLLepb noceBam 3epHOBbIX.

Lenb uccnedosaHutli — 060cHOBaTL HEOOXOAMMOCTb 3aLUNTBI 3EPHOBBIX KYNbTYp OT MNLIEHUYHOMO TpUnca.

3adaya uccnedosaHull — ONpeaenUTb ANHAMUKY YUCTIEHHOCTU BPEAMTENS B MOCEBAX 3EPHOBbIX KyMbTyp B
3epHonapoBom ceBooboporTe.

Mamepuanbi u memoObI uccnedoeaHull. ViccnenosaHus npoBoaunuch B KuHenbckom painoHe Camap-
CKoW obrnacTi Ha onbITHOM none Kadeapb! «3eMneycTpoincTBo, noysoseaeHne u arpoxummusy ®FBE0Y BO Camap-
ckast TCXA B n. Yropbe B 1998-2010 rr. B 3epHONapoBOM ceBO06OPOTE CO CriedyoLWwmuM YepeaoBaHNEM KyNbTyp: nap
YMCTbIN — 031Mas MLIEHNLA — COst — IPOBAs NLEHNLA — )YMeHb. B cTatbe npuBOAsATCS pesynbTaThl, NOMy4YeHHble B
2008-2010 rr. B pamkax nporpammbl «Pa3paboTka akonorobe3onacHbiX 1 aHeprocbeperatLLmx OCHOBHBIX 3/1EMeH-
TOB CUCTEMbI 3eMMNENENNS 1 TEXHOMOTMIA BO3AeNbIBaHNS MONEBbIX KyNbTyp, aganTUpOBaHHbIX K YCNIOBUSAM necocTe-
nn 3aBOMKbSA».

B ceBoob0poTe NPUMEHANUCL TPU PasfnyHble CUCTEMbI OCHOBHOM 0BpaboTKM NOYBLI: NyLEHME AUCKOBOM
BopoHoi Ha rnybuHy 6-8 cm u Benawka Ha 20-22 cM; ABYKpaTHOe IylleHne AMCKOBOW GOpOHOM Ha 6-8 cm w
10-12 cm; 6e3 oceHHeil MexaHuyeckon 0bpaboTkm — nocre yO6OpKM MpefWwecTBEHHWKA NpUMEHSNCS repbuuma
TopHago. B nonepeyHoM HanpaBneHun Kk BapuaHTam 06paboTky NOYBLI NPUMEHANUCH BapuaHTbl ya0BpeHuit: npu
BO3A€NbIBaHNN 03UMON NweHnubl (6e3 npuMeHeHuns yaobpeHuin n npukopHeBas noakopmMka Nso B a3y KyLLeHus);
NPV BO3ZENbIBAHUM APOBOM MILEHULBI U SUMeEHS (Be3 npumeHeHus yaobpenuit u npuMmeHeHne NosP7sKzs 4o nocesa).

MoceB 13yyaeMbIx KynbTyp NPOBOAUNIN B ONTUMarbHbIE arpoCPOKK B NOMEPEYHOM HanpaBneHUM K BapuaH-
Tam 0cHOBHOM 0BpaboTku nouskl cesnkamu AYM-18 n DMC «Primerax». Pa3mep ogHow gensiHkn 780 m2,

[MoyBa OMbLITHOTO NOMS XapakTepu3yeTcs BLICOKOM MOTMOTUTENBHON CNOCOBHOCTLIO, CPEOHUM COAepXaHu-
eM rymyca, HelTparbHoi peakumein cpedbl. 10 CEBEPHO W KOXKHOW rpaHuLam Nonst PacronoXeHb! Neconosocsl.

UnCNEeHHOCTb MMaro BpeauTens yuuTbiBanu no ¢asam pasBuTUs KymbTyp KOLLEHWEM cayukoM. Ce30HHYH
AVHAMUKY NONynsLMY onpeaensany nyTemM aHannsa KonocbeB B NabopaTopHbIX YCOBUSX. YNCIEHHOCTD 3UMYHOLLMX
MIMYMHOK B NOYBE AMArHOCTMPOBanM nepea noceBoM W neped ybopkoit Metogom otbopa nouBeHHbIX Npob. AHanua
NOBPEXAEHHOCTI 3epHa NpoBoAunu nepen yoopkon no obLenpuHATON MeToAuKe, Bblaenss cnabylo, CpeaHion 1
CUrbHYI0 cTeneHn nospexaeHns. OBbekT uccnenoBaHus — niweHnyHbld Tpunc (Haplothrips tritici Kurd.), npeamet
ucenenoBaHus — o3umast niweHuya (copt Mosomkckas 86), aposas nweHuua (copt Kunenbckas 59), suMeHb (copT
MoBomxckuin 65). M3yyaemble copTa BbiBegeHbl B PIBHY «[loBomKckuin Hay4YHO-MCCnenoBaTenbCkuin MHCTUTYT ce-
neKuun 1 cemeHoBoaCTBa MeHm M. H. KoHCTaHTUHOBa» nyTeMm CROXHO CTyneH4aTomn rmbpuamsauuv, He obnagatot
YCTOMYMBOCTHIO K M3y4aeMomy BpeauTento [4].

Pesynbmamsi uccnedosanudl. [oabl UCCNENOBAHWIA O METEOPONOMMYECKAM YCIIOBUSIM 3HAUUTESNBHO HE
pasnuyannce mexay cobon. Mepuog ¢ mas no uionb 2009 r. B xapakTepu3oBasncs NOBbILEHHOW TemMnepaTypont n
HEe3HauMTENbHbIM KONMYECTBOM BbIMaBLUMX 0CaakoB. B mae Habntopanoch NpeBbilleHWe CPegHen MHOroneTHen
Temnepatypbl Ha 1°C, B nioHe — Ha 3,7°C, B nione — Ha 1,1°C, B TO Bpems kak B Mae Bbinano ocagkos 46%, B NioHe —
45,1%, B nione — 81,3% oT cpeaHemMHoroneTHei HopMbl. 2010 r. 0TAMYanNcs paHo HaCTyNMBLLEN BECHOM, 3aCyLUmu-
BOW M XapKoil MOrogom B NETHUIA Neproa, YTo cnocobCTBOBArO YBENUYEHMIO BPEAOHOCHOCTH NLIEHUYHOrO TpUNca.

OCHOBHbIM MECTOM 3WUMOBKM NIMYMHOK chuToChara ABsSeTca noysa. B ycnosusx 3epHonaposoro cesoobopo-
Ta BPEAUTENb 3UMYET Ha NOMSX 03UMON W APOBOW MILEHULbI. NS OHTOreHe3a MLIEHYHOrO TPUNCa XapaKTeEpPHO 13-
ObITOYHOE NpeBpalLeHne — runepmopdo3. Mepurog Bbixoaa NMYMHOK U3 NOYBLI MOXET pacTarMeaThes 40 1 Mecaua.
lMpeBpaLleHe NMNYMHOK B MMaro SIBMISIETCA KPUTUYECKUM MOMEHTOM B LiMKNe passuTtus cdutodara (BbiKMBAEMOCTb
TpUNca B 3TO BPEMS 3aBUCUT OT rTMAPOTEPMUYECKOrO PEXMMA MONS M aKTUBHOCTW 3HTOMOGaros) [1, 2].

Ha none, rae npealwecTBeHHNKOM Obifnia 03UMas MiLEeHNULA, YUCTIEHHOCTb YLWEALIMX Ha 3UMOBKY NMHYMHOK
Obma B 1,2-1,3 pasa Bbiwe (oceHb 2008 r. — 1850,0 ak3./M% oceHb 2009 r. — 2000,0 3k3./mM%), yem Ha none, rae
npeaLecTBeHHWKOM Bbina sposast niwenunua (1530,0 1 1600,0 aK3./M2 COOTBETCTBEHHO).

BecHol 0TMeyanoch CyLeCTBEHHOE CHWKEHWE YWUCIIEHHOCTW Mepe3nMOBAaBLUMX NMWYMHOK. Ha norne, roe
npeaLIecTBEHHNKOM Oblna 03uMas MeHNLa, WX YMCEHHOCTL BecHo 2009 r. cHuaunack Ao 160 ak3./M2, BeCHOM
2010 r. — go 240 3k3.M2. AHanornyHas cuTyauums oTMevanack Ha none, rae NpeawecTBeHHNKOM Bbina spoBast niue-
HuUa, BecHomn 2009 . YMCNEHHOCTb NMMYMHOK cocTaBnsna 133 ak3./m2, BecHom 2010 r. — 200 ak3./m2. Takum 0bpasom,
rnbenb MUYMHOK BTOPOro Bo3pacTta B nepuop 3umoskn B 2009 r. coctasuna 91,3%, B 2010 r. — 88,0%. [iBykpaTHoe
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nyujeHre auckoBon 60poHOM Ha 6-8 cM 1 10-12 CM CHKANO YNCNEHHOCTb NMYMHOK B nouse Ha 30-88%. B npobax
noyBbl, 0TO6PaHHbIX Ha None, rae NPeaWeCcTBEHHUKOM Bbin SYMEHb, TMUMHKN BPEAUTENS HE OBHapYXeHbI.

BecHom nuumHkn Tpunca 6binu obHapyxeHbl He TONBKO B NOYBE, HO W B pacTUTENbHbIX ocTaTkax. B 2009 .
Ha nore, rae npeaLecTBEHHMKOM Obina 03uMast MieHuLa B CpeaHeM WX YNCNEHHOCTb cocTaBuna 35,1 ak3./M2, Ha
none, rae NpeaLlecTBeHHMKOM Bbina spoBas nieHuua, — 52,9 ak3./m2; B 2010 r. — 40,1 n 58,6 3k3./M? COOTBETCTBEH-
HO. /AMaro nLweHNYHOro Tpunca B 3epHONApOBOM CeBOOOOPOTE BCTPEYANUCh Ha NOISIX 0O3UMOI U SPOBOIA MLLEHNLbI,
AumeHst (Tabn. 1). PacctosHve mexay nonsimu no3eonsano BpeauTenio nepeMellatbcs Mexay nocesamu. Hanbonb-
Was YMCMEHHOCTb MMaro OTMeyanacb B MOCEBAX O3UMON MLIEHWUbl, HaWMeHblias — B MOCEBaX SYMEHS.
B cpegHeM B rogbl MCCredOBaHWM YMCNEHHOCTb dhuTOhara B MOCEBaXx O3KMMOMA MLIEHWUbl COocTaBuna
710 2k3./100 B3maxoB, B mnoceBax $poBoi nweHuubl — 490,5 9k3./100 B3MaxoB, B MOCEBAX SYMEHS —
178,7 9k3./100 B3maxoB. bonblas YMcneHHOCTb BpeauTens Habnoganach B NOCEBaX BCEX M3y4aeMbiX KynbTyp B
2010r.

Tabnuya 1
YMCNEHHOCTb MMaro NWEHUYHOTO TPMMCa B 3epHONapOBOM CeBOOBOpOTE,
B cpefHem 3a 2009-2010 rr., 3k3./100 B3maxoB
KynbTypa 2009. 2010r. B cpeaHem
AumeHb 133,3 2240 178,7
fApoBas nwexnua 462,0 519,0 490,5
Osnmas nieHnya 612,0 808,0 710,0

Y1cneHHOCTb MMaro B NoceBax 03WMOM niieHnubl Bo3pactana C (*)aSbI KyweHna oo (*)33bl KonoLueHu4.

Makcumym oTmeyancs B chady konoweHuns kak B 2009 r., Tak u B 2010 r. (tabn. 2).

Tabnuya 2
[HaMmMKa YMCNEHHOCTM MMAro MLIEHWYHOrO TPUNCa B MOCEBAX 03MMOM NMeHuLp!, 3k3./100 B3MaxoB

®a3sa passuTus 2009 . 2010r.
KyLieHve 25,0 40,0
Bbixog B Tpy6ky 215,0 -
Konowierne 2365,0 2840,0
LiBeTeHve 170,0 349,3
MonouHast cnenoctb 285,0 -
BockoBasi cnenoctb - 3,0

B 2010 r. Y1CnEHHOCTb MMaro NWEHNYHOro Tpunca Obina Boiwe, Yem B 2009 r.; Ha None 03MMON MLEHNLbI
Ha 24,3%, B noceBax spOBOM NiueHuLbl — Ha 11,0%, B noceBax sumeHst — Ha 40,6%. OgHaKo SKOHOMUYECKUiA nopor
BPEAOHOCHOCTW NpeBbILEH He Bbin. [ns pa3BuTMS NOMOBLIX MPOAYKTOB MMaro HyXgakTcs B AOMOMHUTENBHOM M-
TaHun. CnapuBaHue NPOUCXOAUT Ha KOPMOBbLIX pacTeHusix. Camku HaunHaKT OTKNaZKy suL Npu cpesHecyTOYHOM
Temnepatype 18-20°C, npoaomk1TENbHOCTb 9TOr0 Neproga COCTaBNseT OKOMO Mecsaua.

MepBble knagku auy 6binu 0BHapyXeHbl B NOCEBaX 03WMOM M POBOM MLUEHWLI HA BHYTPEHHEN CTOPOHE
BEPLUMHbI KOMOCKOBbIX YeLLyi, Ha HoXKax korockos B 2009 r. 11 uioHs, B 2010 r. — 2 MioHS. YMCneHHOCTb auL B no-
ceBax 03umon nweHuubl B 2009 r. namensnace ot 20,4 go 23,7 ak3./konoc, B 2010 r. — ot 27,9 go 46,8 3k3./konoc.
B nocesax SpoBOW MLUEHULbI B CPEAHEM YMCMIEHHOCTb OTMOXeHHbIX auy B 2009 r. coctansna 6,2 ak3./konoc, B
2010 r. - 9,0 ak3./konoc. MNpomomKMTENBHOCTL Pa3BUTIUS AMOPUOHA 6-7 OHed. Aiua 1 NnumHKKM Tpunca obnagatoT
BbICOKOW BbIKMBAEMOCTbID. CMEPTHOCTb BCEX CTaguii Tpunca A0 yXogda SIMYMHOK Ha 3uMOBKY coctasnsiet 13,0-
20,0%. Mocne oTpOXOEHNS INYMHKW BbICACHIBAKOT COK M3 KOMOCKOBbIX YeLLYil U LBETOYHBIX NMEHOK, N0 Mepe passu-
TUS KONOca NepexoasT Ha 3epHOBKY. JIMUMHKA NOBPEXOAIOT 3epHa B TEYEHME BCErO UX Pa3BUTUS. YNCNEHHOCTb -
YMHOK B noceBax 03vMo niwennupbl B 2009 r. B cpedHem coctasuna 4,4 aks./konoc, B 2010 r. — 32,5 ak3./konoc.
B noceBax SpoBOM NLUEHULbI YMCNEHHOCTb NnumHOK B 2009 r. BapbupoBana ot 9,1 go 15,9 ak3./konoc, B 2010 1. -
ot 16,1 fo 25,8 3K3./konoc. SKOHOMUYECKUA nopor BpeaoHocHocT B 2010 r. B noceBax 03MMONA NeHULbI 6bin npe-
BbilweH B 1,6 pasa. Passutue nuumHok anutes 19-22 aHs. B konocbsix SYMEHs BCTpeYanuch eQUHUYHbIE Kragku
ANL, NMNYYHOK MLLEHNYHOTO TpUnca 0BHapYXeHo He bbino.

[MoBpeXaeHHOCTb 3epHa — OAMH U3 (haKTOPOB NPOSIBNIEHWS BPEAOHOCHOCTU NileHnyHoro Tpunca. B 2010 .
MOBPEXAEHHOCTb MLWEHNYHbIM TpUNCoM Obina Bbilwe, Yem B 2009 r. B cpeaHem MoBpexOeHHOCTb 3epHa 03WUMON
MLEeHULbI B rofgbl UCCeaoBaHuin cocTaBmna 68,4%, saposoit — 58,2% (Tabn. 3).

Tabnuya 3
[oBpeXaeHHOCTb 3epHa MLIEHNYHBIM TPUNCOM B 3€PHONApPOBOM ceBoobopoTe B cpeaHem B 2009-2010 r., %

CTeneHb NOBPeXAEHHOCTH Osnmas nieHnya ApoBas nweHnua
CunbHas 2,1 74
CpegHss 21,5 19,4
Cnabas 44,8 31,4
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3epHo, NOBpeXaeHHOEe B CUIbHOW CTEMeHM (CBETnas okpacka Gonbluen YacTu MOKpPoBOB, Aedopmauus),
BCTpeyYanoch CpaBHUTENBHO peako, npeobnagana cnabas cTeneHb NOBPEXAEHHOCTY 3epHa (NOCBETNEHNE B MECTaxX
COCaHusi, paclumperne 6opo3akm). bonbluas YACNEHHOCTb BPEAUTENS B NOCEBaX 03VMON MLUEHMLbI CnocobCcTBOBA-
na bonblen (Ha 10,2%), NOBPEXAEHHOCTY 3€PHA O3MMO MLLEHMLbI N0 CPABHEHMIO C SPOBOA.

B ycnosusix 3epHonapoBoro ceBoobopoTa MLIEHUYHbIA TPUNC BCTPEYAETCA B MOCEBAX O3MMONA, SIPOBOMA
MWEHNLBI 1 SYMEHS C Havana mas BroTb 4O YOOpKM SPOBO NWEHMLbI. YXOA NIMYMHOK BTOPOrO BO3pacTa Ha 3u-
MOBKY NPOWUCXOANT BO BTOPOM 1 TpeTbel Aekapax uons. Ce3oHHas AMHaMMKa YUCNIEHHOCTU XapaKTepuayeTcs npu-
YPOYEHHOCTbIO MOSIBNIEHWS CTaauii Bpeautens k Hanbonee 6naronpusitHbIM B TPOOUYECKOM OTHOLLEHUM (heHOonoru-
yeckum (pasam pacteHuit. HeobxoamumocTtb 60pb0Obl C NLLEHNYHBIM TPUNCOM 06YCNOBREHa €ro BbICOKOW YMCTIEHHO-
CTbt0. YMCNEHHOCTb M BPEAOHOCHOCTL (huTodbara perynmpyeTcst KnumaTuyeckumm ycrnoBusiMM, 0COBEHHOCTSIMI pas-
BMTUS KOPMOBbIX PACTEHWI, KOMNIIEKCOM ECTECTBEHHbIX BPAroB, X03ANCTBEHHON LEATENBHOCTLIO YenoBeka.

3aknroyeHue. TweHnYHbIN TpUnc — dutoddar, BeOyLWMiA CKpbITbIA 00pa3 M3HM, TPOUYECKN CBA3AHHBIN
NPEUMYLLECTBEHHO C MLUEeHMLE (XOTS Maro obHapyXuBan1cb 1 B NoceBax suMeHsl). B pesynbtate npoBeAeHHbIX
NCCNeAoBaHMI YCTaHOBMEHO, YTO NocneybopoYHOe ABYKPATHOE NyLLEHNE CTEPHU CHUXANO YACTIEHHOCTb 3UMYHOLLIMX
MIMYNHOK NLIeHNYHoro Tpunca Ha 30-88%. Hambonbluas YMCHEHHOCTb MMaro 1 NUYMHOK utodara oTMevanach B
nocesax 03vumon niennubl (710 3k3./100 B3maxoe, 18,5 ak3./konoc). MMoBpeXaeHHOCTb 3epHa 03VIMON MLIEHNLbI B
rogpl 1ccnegosaHuin coctasuna 68,4%. ONTUMU3MPOBATL CUCTEMY 3aLLUMTHBIX MEPOMPUATUIA NO3BOAMT nocrneybo-
POYHOE nyLieHWe CTEepHW M 0BpaboTka MOCEBOB MHCEKTULMAAMM, NP MPEBbLILLEHNN YNCNEHHOCTW MLIEHNYHOrO
TpUNca SKOHOMIUYECKOrO NOpora BPEAOHOCHOCTMU.
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Lenb uccredogaHull — ycoBEpWEHCMBOBAHUE MEXHOM02UU 8ECEHHEL NnpugUBKU, NoBbILeHUE 8biXo0a CaxeHues
nnodoskIX, KOCMOYKOBbIX Kybmyp ¢ eduHuybl nnowadu numomHuka. Obbekmbl uccrnedogaHust: ceMeHHble NoA8OU KOCMOYKO-
8bIX Kybmyp — 8UWHSA Mazanebckas U anbiya Oukasi, A6IoHU — cesHUbI AHUca, KIToHosble nodsou B. Y. bydazosckoeo 54-118,
62-396 u epywu — cesHUbI IecHoU epywiu. Ha daHHble nod8ou cnocoboM yyduwieHHOU KONymupOeKU npuusasu YepeHKu patio-
HUPOBaHHbIX U  NEPCNeKMUBHbIX COPMO8  SOMOHU, epywu, BUWHU, YEepewHu, Ccrauesl U abpukoca, BHECEeHHbIX
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8 l'ocydapcmeetHbiil peecmp no CpedHegomkckomy peauoHy. [puxugaeMocmb NPUBLBOK NO 8cem NodoebiM Kynbmypam bk
J1a 8bICOKOU U He 3asucena om nopodsl. M3 KOCMOYKO8bIX Kynbmyp fyywe NPUXUeanuch NpUeUBKU BULUHU U YEPeWwHU, U He-
CKOMBKO Xyxe — crusbl. [pywia 80 8ce 200b1 uccrie0ogaHull noka3bigasa 8bICoKy0 npuxusaemocms — om 88 00 92,8%. Mpuxu-
8aemMocmb npugusoK y 6710HU Bbina ebicoKolU Ha ecex sudax nodgoes. [puxusaemMocmb NpUBUSOK 3asucum om nodsos,
KyfbmypbI, COPMa, N0200HbIX YCosuli 80 8peMsi CpacmaHusi NpuBUBOYHbIX KoMnoHeHmos. OcobeHHO aghghekmusHa 8ECEHHSISA
npususka npu PasMHOXEHUU KOCMOYKOBbIX, MakK Kak 8bIX00 Ca)eHUEe8 N0 CPasBHEHUIO C OKY/ILUPOBKOU 3Ha4UMenbHO yeenuyu-
saemcs. M3 Kocmoy4kosbIx Haubosiee npobnemHol Kynbmypol npu pasMHOXEHUU 8 NUMoMHuUKe sensemcst abpukoc. OdHako,
8E€CEHHAS npuguska obecneyusaem AoCMamoyHO 8bICOKYH0 npuxxusaemocms 0aHHOU nopolbl. Ycrosusi nepe3umosku nodgoes
makxe Mo2ym okazamb 3aMEemHOE 8/UsHUE Ha NPUXUsaeMoCcmb nNPoU3BedeHHbIX Ha HUX NPUsUBOK. B Hawem cnyyae, 80 ece
200b1 HabmoOeHul, ycrosusi nepe3uMosKu bbiTu 8 HOPME U HE NOBMUSANU Ha Ka4ecmeo no0Boes.

PocT npoMbILLNEHHBIX HAaCaXAEHNA NNOAOBLIX KyNbTyp B Poccuu coepxuBaeTcs HeAoCTaToOuHbIM Npou3-
BOACTBOM KauYeCTBEHHOrO NMocafoqHoro Matepuana, cornacHo FOCT P 53135-2008. OCHOBHbIM CocoBoM pa3mHo-
KEHWS NNOAOBbIX KymNbTyp B HXKHOW 30HE MNOJOBOACTBA SBNSETCH OKynupoBka. B ycnosusx Camapckoit obnactu
OKYNWpOBKa MO rogam ee WUCMOMHEHUs HecTabunbHa, 0COBEHHO Ha KOCTOYKOBBIX KyNbTypax W cnabo3nMOCTOMKMX
copTax rpywu. 34ech, B OTAeNbHbIE CypoBble HECCHEXHbIE 31MbI, YacTo HabnaaeTcs BbIMEP3aHWe, a B 3UMbI C
rny6OoKM CHETOBbIM MOKPOBOM BhbINPEBaHNE 3a0KyMMPOBaHHbIX MOABOEB rPyLU, BULIHW, CIMBbLI 1 abpukoca.

B npoBefeHHbIX paHee MCCredoBaHWAX OKYNMPOBKW BULLHW, MOCRE CypOBbIX 3UM ocTaBanock o 8-10%
KVBbIX F11Ia3K0B OT YKCra 3a0KyNMpOBaHHbIX. B OTAENbHbIE MSATKME CHEXHbIE 3UMbl 3a0KyNIMPOBAHHbIE Fa3Ku rpyLUm
nornbanu ot BbinpeBaHus. puyem NoAoNpeBany He TOMbKO a3k, HO U camu NoaBou. Takoe SIBNEHWE B yCroBM-
Ax 06nacTn HeOAHOKPATHO MPUXOANNOCH HabnhaTh Ha NOABOSIX CIMBbI, MPYLUM, KMOHOBBIX NOABOSX AGMOHM U HU
pa3y He NoaonpeBanu cesHLeBble NoABou A6noHw. MNepen cenekumoHepamn 1 NUTOMHUKOBOAAMM CTOUT 3ajaya Co-
3AaTb afanTuBHbIE COPTa W MOABOM NIOLOBBIX KYNbTYP, @ TaKKE YCOBEPLUEHCTBOBATD TEXHOMOMMM NX PA3MHOXEHMUS.
MoaToMy akTyarnbHbIM OCTAeTCS COBEPLLEHCTBOBAHME CUCTEMbI NPOU3BOACTBA NOCAA0YHOTO MaTepuana nnoaoBbIX
W arogHbIX KynbTyp [2, 3, 4, 5], a Takke nogbop onTUMarbHbIX COPTONOABOMHLIX KOMBUHALMIA M TUMOB HaCaX4EHWNA
WHTEHCUBHbIX CaaoB [4, 5, 6].

Lenb uccnedogaHull — yCOBEPLLEHCTBOBAHME TEXHOMOMN BECEHHE NPUBMBKY, NOBbILIEHWE BbIXOAA Ca-
KEHL|EB NIOAOBbIX, KOCTOYKOBbIX KyMbTyp C €4MHWLbI NOWaan MUTOMHMKA.

3adaya uccnedosaHull — N3y4nTb NPWXKMBAEMOCTb NMPUBMBOK Pa3fNYHbIX MOPOA HA CEMEHHBIX W KMOHO-
BbIX NOABOSAX C pPa3pabOTKOM 3NEMEHTOB TEXHOMOrMM BECEHHEN NPUBMBKM HA OCHOBHbIX NMOAOBBIX KynbTypax.

Mamepuanbi u memodbl uccnedosarull. OBbeKTbI UCCEA0BaAHWUIA; CEMEHHbIE MOABOM KOCTOYKOBbIX
KynbTyp — BUWHS Maranebckas v anblva gukas, s6noHn — cesHubl AHuca; knoHoBble nogsou B. . Byaarosckoro
54-118, 62-396 1 rpyLn — CeAHLbl NECHON rpywumn. Ha aaHHble NoaBOM CNOCOBOM YnyyLLEHHON KOMynMpOBKW NPUBK-
BamnM YepPeHKN ParoHNPOBAHHbBIX U NEPCMEKTUBHBIX COPTOB SOMOHM, rPYLLW, BULIHW, YepEeLLHM, CrinBbl U abpukoca,
BHECEHHbIX B ['0CyAapcTBeHHbIN peecTp no CpegHEBOMKCKOMY per1oHy [1].

[MoneBoi 3KCNEPUMEHT 3aknafplBani COrNacHo OBLLENPUHATON METOAMKE NOCTAaHOBKM MOMEBOrO OMbiTa.
Mo Kaxgom KynbType exerogHo 6bino BbinonHeHo ot 50 4o 300 NpUBMBOK pasHbIX COPTOB. EXerogHo YepeHku ans
BECEHHE! NMPUBMBKM 3aroTaBnMBani OCEHbIO 40 HACTYMMEHUS CUMbHbIX MOPO30B W XPaHUN B MOMNITUIEHOBbIX
MeLLKkax B norpebe npu temneparype (0+2)°C. Bo Bpems XpaHeHUst YepeHKOB NOCTOSHHO CRIeAUnM 3a TeMnepaTtypon
1 BnaxHocTblo. OCOBEeHHO 3TO aKTyanbHO 4Ns KynbTypbl abpukoca, YepeHK KOoToporo npu 6onee BbICOKON Temne-
paType W BNaXHOCTW NOAONPEBatOT. HenpaBnnbHOE XpaHEHUEe YepPEHKOB B UTOre CKasblBAETCS Ha MPUXMBAEMOCTM
BECEHHWX NPMBMBOK. Bo BpeEMS XpaHEHWs YepeHKn TEPSKOT 3HaYUTeNbHYH YacTb Bnaru. Moatomy nepen npuBMBKON
nx 0bs3aTenbHO BbIMaYMBani B YACTOM BOAE NPK KOMHATHOM Temnepatype B TeyeHue 10-12 4, HeOAHOKPATHO Me-
HAs BoAy. Mpnyem CTporo cneamnm 3a HabyxaHnem u pacnyckaHneM NOYEYHbBIX YELYI Y BULLHW W YEPELLHI BO Bpe-
MS1 3aMaumMBaHNs YepeHKOB. BECEHHIO NPUBMBKY NNOAOBbIX KyNbTyp OCYLLECTBAANN CNOCOOOM YNyuLLEHHON Komy-
NMPOBKM. Y BOMbLUMHCTBA COPTOB KOCTOYKOBBIX KyNbTyp (0COGEHHO Y COPTOB BILLHM, NAOAOHOCALLMX HA NPUPOCTax
MPOLLNOro rofja) Ha HIKHEeN YacTu OJHONETHEr0 NPUPOCTA HAXOAATCA LBETKOBbIE MOYKM, NOITOMY ANS BbINOMHEHNS
NPUBMBOK Gpanu TONbKO YEPEHKM C BEPXHEN W CpeaHen YacTu ogHoneTHero nobera.

PesynbTathl HabnogeHnin obpabaTbiBani kak caMocToATENbHbIE OOHOMAKTOPHBIE OMbIThI.

Pesynbmamsi1 uccnedoegaHull. B ctatbe npeactaBneHbl pesynbTathl UCCEA0BaHNN NO NPOBEAEHIO Be-
CEHHEN NPUBMBKM Ha CEMEYKOBBIX 1 KOCTOUKOBBIX KynbTypax 3a 2012-2014 rr.

BbisiBneHo, 4to npu cobrioaeHnn BCeX SMEeMEHTOB TEXHOMOTMM NPUXWBAEMOCTb BECEHHEN MPUBMBKM MO
BCEM MN0A0BbLIM KynbTypam Obina BbICOKOM BO BCE roAbl €€ NpoBeAeHNs 1 cocTaBuna B cpeaHem 80% (Tabn. 1).

[MCnepCcroHHbI aHanu3 He BbISBN CYLLECTBEHHbIX pasnuunii Mexay nopogamu. Ho npusmBku Ha abpuko-
Ce NPVXMBAMNNCb HECKOMBbKO XyXe. Hy)XHO OTMETUTb, YTO N0 OTAEMbHBIM cOpTaM abpukoca NPUKMBaEMOCTb bbina Ha
YPOBHE MPWXMBAEMOCTW MPUBMBOK AGMOHM W TPyLLIK, U Oaxe Bblwe. Hu3kas npuxmBaeMoCTb NPUBMBOK abpukoca
CBSi3aHa C TPYAHOCTbK) COXPaHEHUs! YEPEHKOB O BPEMEHM MPUBMBKM 3TON MOPOAbl. YepeHKU KOCTOYKOBBIX YacTo
noanpeBatoT, 0COBEHHO CUIMBHO NOBpeXaaeTcs abpukoc.
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Tabnuua 1
MpwK1BaEMOCTb MPUBMBOK MO NOPOAAM W rogam

Mopoga 2012r. 2013 . 2014, cpefHee
FA6noHs 92 85,95 67,3 81,75 Fp=18
Mpywa 92,8 91,4 88,0 90,73 Fos = 3,2
Buwwns 85,6 90,0 73,0 82,87
YepelwHs - 91,0 78,0 84,5
Cnuea 91,9 74,6 71,2 79,23
Abpukoc 76,9 70,1 36,3 61,1
CpegHee 87,84 83,84 68,97
Fo=4,82
Fos = 3,59

/13 KOCTOYKOBBIX KyNbTYp fyulle NpWKUBaniCh NPUBUBKU BULIHW U YEPELLHM, 1 HECKOMBKO XYXe — CMNBbI.
['pyLua BO BCe rofpl UCCneaoBaHuin NokasbiBana BbICOKY0 NpuxiBaeMocTb — oT 88 4o 92,8 %.

A6noxto B Camapckoit 06nacTy BbIpaLLMBaOT Ha MOMYKapIMKOBbIX, KAPAMKOBBIX U CUNbHOPOCHbIX NOABO-
sx. [pyxnMBaeMoCTb BeCeHHeN NpuBIBKM S60HK Bbina BbICOKON Ha BCEX Baax noABoes (Tabn. 2).

Tabnuua 2
an)I(MBaeMOCTb NPUBMNBOK S16110HM Ha Pa3HbIX NOABOAX
Mogsou 2012 . 2013 . 2014 . CpepHee
62-396 90,7 74,6 - 82,7 Fo=1,33
54-118 89,9 - 67,3 78,6 Fos = 9,55
CesHubl AHuca 95,3 97,3 - 96,3

PasHnubl Mexay noABosMU MO NPUXMBAEMOCTW NPUBMBOK [10Ka3aTh HE YAanoCh M3-3a HeOCTaTOYHOrO KO-
nnyectea HabMOEHWA, OOHAKO, MPWKMBAEMOCTb MPUBMBOK S6MIOHKM Ha cesHuax AHuca Gbina 6nuska k 100%.
Ha nonykapnukosom noasoe 54-118 npuxunBaeMoCTb NPUBMBOK B 0ObIYHBIA 04 (TUMMYHBI 411 HALEro KnuMara)
Obina BbICOKOM, a B HEONAronpusiTHOM No norogHbIM ycnosuam 2014 r. — Hu3koi. [pUBMBKMA Ha KapNMKOBOM NOABOe
62-396 TaKkKe XOpOLLO NPUXMBAIIUC.

CyLuecTBeHHas pasHuLa B NPKMBAEMOCTY NPUBMBOK Habnoganack no coptam. Pasnuums, ckopee Bcero,
CBsI3aHbl CO CTENEHbIO Bbi3peBaHus NOGEroB 1 ApyruMM 0COBEHHOCTSMM COPTOB.

[Mpw1BaEMOCTb NPUBUBOK OYEHb CUMBHO 3aBUCKT OT MOTOAHbIX YCMOBUIA BO BPEMS NPOBEAEHNUS NPUBUBKM
1, 0COBEHHO, OT NOroAbl BO BPEMS CpacTaHsi MPUBMBOYHBIX KOMMOHEHTOB. B SKCnepuMeHTe pasnuuns ctatucTuye-
CKU LLOCTOBEPHbI.

Mait 2012, 2013 rr. (Bpems cpacTaHus NPUBMBOK) Bbi NOYTI PaBHO3HAYHBLIM MO MOrOAHLIM YCrIOBUAM. XO-
TS W HabMogancs NoBbILEHHbIA TEMNEPATYPHLIA PEXUM 1 AePULNT OCaAKOB, HO OHU HE ObINM TaKUMM XECTKUMU
kak B 2014 r. Xapkas u cyxas noroga 2014 r. ¢ 6onbwnm gehuyuToM 0CaaKkoB BO BPEMS BCETO Nepuoaa cpactaHus
NPWUBMBOYHBIX KOMMNOHEHTOB NpUBENa K MOHWXEHHOW NPWKMBAEMOCTU NPUBMBOK. 10 BCEM KyrbTypam BeCeHHWe
npuemekn 2014 . umenn Gonee HU3KYK NpMKMBaEMOCTb. Camoil HU3KOM MPUXKUBAEMOCTb MPWUBMBOK B 3TOM rogy
Obina y abpukoca (36,3%).

Ycnosusi nepesvMOBKA MOABOEB TaKKe MOTYT OKasaTb 3aMETHOE BAMSIHWME HA MPWKWBAEMOCTb Npou3Be-
AEHHbIX Ha HUX NPUBMBOK. BO BCe roabl HabmtoaeHuit yCnoBus NepesuMoBkm Bbinn B HOPME W He MOBAUSNN Ha Kave-
CTBO NoABOEB. BeceHHVe NPUBMBKM MHOTAA NONagatoT Nog NO3AHME BECEHHME 3aMOPO3KM, pacnyCKatoLLMecs oYK
1 TPOHYBLLMECS B POCT NPUBMBKM TMOHYT Npu 3aMOpo3Kax Ha noyse Huxe — 2-3°C. MoaBou B 9TOM Cryyae nepenpu-
BMBAIOT 3aHOBO. OJHAaKO Takme SBNeHus B 06acTi HabnaaTes peako.

3aknroyeHue. BeceHHss NpUBMBKA B YCMOBUSX CypoBoro knumara Camapckon obnactn obecneynsaet
BbICOKYI0 NpwxuBaemocTb (bonee 80%) no Bcem nopoaam nnogoBbix KynbTyp. puxmMBaeMOCTb NPUBMBOK 3aBUCKT
OT NOABOS, KynbTypbl, COPTA, NOTOAHLIX YCIIOBWA BO BPEMS CpPACcTaHMs NPUBMBOYHBIX KOMMOHEHTOB. OCOBEHHO agh-
(DEKTMBHA BECEHHAS NPUBMBKA MPU PA3MHOXEHUM KOCTOUKOBBIX, TaK KaK BbIXOL CaXEHLEB NO CPABHEHWIO C OKYIM-
POBKOW 3HAUUTENBHO yBenuunBaetcs. Hanbonee npobnemMHoNn KynbTypoil 3 KOCTOYKOBbIX MPU PA3MHOXEHWUN B M-
TOMHUKE sBMnseTca abpukoc. OgHako BECEHHSI npuBMBKa 0OecneynBaeT [OCTATOYHO BbICOKYK) MPUXKMBAEMOCTb
[aHHO nopogap!.
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Llenb uccnedosaHull — 060CHO8aHUE 803MOXHOCMU UCNO/b308aHUsT COPMO8 U IUHUL MUPOBOU KOmieKyuu spogo-
20 AYMEHS 8 CeneKyuu npu co30aHuU HOBbIX B8bICOKOYPOXaliHbIX U ycmolyusbIX K CMpeccoskiM hakmopam copmos. 5posoli
AlYMeHb — cKopocnenas U nnacmudHas Kynbmypa. Mccrnedosanusi npogodunuck @ 2013-2014 22. Ha nonsx nabopamopuu ce-
nekyuu u cemeHosodcmea 3epHoypaxHbix Kynemyp ®TBHY «[logomkckuli HUMCC» Ha 77 copmax u 26 nuHusx Mupogol
Konnekyuu omeyecmeeHHol (npoucxoxdeHue — Camapckas, beneopodckas, Mockosckas, Pocmosckas, Capamogckas, Bon-
2oepadckas, OpeHbypackas, Tambosckas, Omckas u YensbuHckas obmacmu, Anmatickull kpad, KpacHodapckuli kpal) u 3apy-
6exHol (npoucxoxdeHue — CLUA, Kanada, epmanus, Ascmpus, ®panyus, [Janus, Berepus, Typuyusi, YkpauHa, benapycs, Ka-
3axcmaH) cenekyuu. Obbekm uccrnedosaHusi — posol SYMeHb, npedmem uccnedogaHusi — 8036yOumenb NblibHOU 20/108HU
aumens (Ustilago nuda (Jens.) Kell. et Sw.). B 2013 2. nbuibHas 20M08Hs SYMeHsT ommeyanacs Ha copmax Kunenbckuli 61
u 3emnsk, e 2014 2. 3abonegaHue ecmpeydanock Ha copmax Omckull 20/103epHbIll 2 u 3epHozpadckuli 35. PacnpocmpaHeH-
Hocmb 3abonegaHusi cocmasuna 1,0%. BosbyOumernb nbinbHOU 207108HU OKa3blgaem HebrazonpusimHoe efusHue Ha pocm
U pa3gumue pacmeHull sYMeHs. Y nopaxeHHbIx pacmeHull 8 200b1 uccrnedogaHull yMeHblanack ebicoma (Ha 3,6-14,4%), dnu-
Ha enasHoeo Konoca (Ha 22,6-44,4%), obwee kornuyecmso nobeeos (Ha 16,7-50,0%) u wucno npodykmusHbix nobez2os
(Ha 13,0-44,4%). PacnpocmpaHerHocmb 6one3Hu e cpedHem e 2013-2014 22. cocmasnsna 0,5%, amo npsmbie nomepu, no-
3mMoMy ypoxatiHocmb u3y4aembix copmog cHusunack Ha 0,13 ulea (copm Kunenbckuli 61), 0,16 ufea (copm 3emnsk), 0,07 ulea
(copm Omckuli 2onosepbiti 2), 0,17 ufea (copm 3epHoepadckuil 35). Copma Kunenbckul 61, Semrsk, OMcKull 20/103€pHbIl 2,
3epHoepadckuli 35 obrnadatom npakmuyeckol ycmoluueocmbio K nbiibHoU 2omoeHe. Copma Cybmedukym 2149102, Mogonx-
ckull 22, Hymanc 553, Mapepem, Unek 16 coyemarom nosnesyro ycmouyusocms K 8036y0UMENto NbiibHOU 20/108HU € 8bICOKOU
npo0yKMUBHOCMEIO.

FlumeHb SBNAETCS BAXKHOWN KOPMOBOWA, NPOLOBONLCTBEHHOM U TEXHMYECKOH KynbTypoit. B 2013 r. nnowanp
noceBoB SPOBOro fumeHs B Poccun coctaensana 602,3 Teic. ra, B 2014 r. — 573,1 TbiC. ra. 3Ta KynbTypa pacnpo-
CTpaHeHa NoBcemecTHO OT 3anonspbs 4O cybTponukos. KpoMe BbICOKOM NPOLYKTUBHOCTYM M CTaBUIBHOCTY ypoxas
no rofam suMeHb 0bnagaeT yCTOMYMBOCTLIO K 3acyxe, noneranuio [2, 3). MoBbILLeHe YpoXanHOCTU B 3HAYNTENBHOMN
CTENEHN MOXET CAEPXWBATLCS pacnpoCcTpaHeHneM B noceax GonesHen. [onoBHeBble GONE3HN SUMEHS BbI3biBa-
l0TCS TPEMS BUAAMM: MbINIbHOW, TBEPAON U YEPHON (MOXHOM) MbINbHOM rornoBHEN. [NbifibHas rONOBHS SBASETCSA 3KO-
HOMMYECKN 3HaUYMMOi GONE3HbI0 1 HEPEAKO NPUBOAMT K CYLLECTBEHHbBIM MOTEPSIM ypOXas.

YCTOMYMBOCTL COPTOB — BaXHbIN Pe3epB MOBbLILIEHNS YPOXANHOCTM M KaYecTBa 3epHa, a Takke CoXpaHe-
HWS SKOMOTNYECKOM YMCTOThI 11 Be3onacHocTm [5].

Ustilago nuda (Jens.) Kell. et Sw., Bo3byauTenb MbifbHON FONOBHN SYMEHSI MOBCEMECTHO NOpaXaeT Bug
Hordeum vulgare, Bo3aenbiBaeMbIn B KynbType — eBponeickas yacTb, Kaskas, Cubupb, CpegHss Asus, [ansHuii
BocTok.

HenocpeacTBeHHble Npeaku KynbTypHOro sumenst H. agriocrithon n H. spontaneum npu UcKycCTBEHHOM 3a-
paxeHnn nHuUMpytoTcs Bo3byauTenem 6onesHn. Takum 0bpa3om, NbibHON FOMOBHEN NOPAXAKOTCA KyMbTYPHbIE W
OVKOPACTYLUME BUAbI SYMEHS.

Buabl H. glaucum, H. leporinum, H. murinum He BOCMpUYMYMBLI K BO3BYAUTENO 1 MOTYT UCMONb30BaTLHCS B
ceneKuyn Kak OHOPbI YCTOMYMBOCTM.

3abonesaHue pacnpocTpaHeHo NOBCEMECTHO, Hanbornee BpedoHOCHO B ycnousx Cubupw, B LieHTparnbHo-
YepHo3emHoM 30He, HeuepHo3embe, Ha Ypane, [JansHem Boctoke, B KasaxcraHe, OpeHbyprckon, Bonrorpaackon,
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Hosocwnbupckoi, Kypratckoit, Omckomn 1 YensbuHckon obnactax. 3a pybexom bonesHb Bctpeyaetcs B KaHage, Ce-
BepHon Vpnanauu, Monblwe, Asctpanum [1].

B 2013 r. Hanborbluee pacnpocTpaHeHne MbibHON FOMOBHW B MOCEBAX SPOBOrO SYMEHS OTMeYanoch B
Bonoroackon (4,1 Teic. ra), Tambosckon (1,68 Tbic. ra), Tynbckoi (1,14 Teic. ra), benropoackoi (0,9 Tbic. ra) obna-
cTax [7].

Bo3byautenb 3apaxaeT pacTeHus sumeHs B nepuog LeeTeHus. Temnepatypa 18-20°C v BnaxHocTb 80% 1
Bonee BnaronpusaTHbI AN NpopacTaxHns cnop Bo30yAMTENS, YTO NPUBOAMT K 3apaKEHNI0 PACTEHUI.

[MbINbHas rofloBHS AMArHOCTUPYETCS B MOCEBaX SYMEHS nocne BbikonalumeaHus [1]. MopaxeHHble pacTe-
HWS CO3peBatoT BbICTPEE 300POBbIX 1 PE3KO BbIAENSIOTCA Ha UX (oHe. PacnbineHue cnop Bo3byauTens npoucxoant
nocne paspyLUeHUs NIeHKM, NOKPbIBAKOLLEN KONoC.

CnopoBasi Macca OnMBKOBO-KOPUYHEBAS UM CBETNIO-KOPUYHEBAS, Crierka MaxeTcs. Temmocnopsbl Lwapo-
BMAHbIE, NPOAONIOBAaTbIE, SNNMNCOMAANbHbIE C 30M0TMCTON 000M04KOi AuameTpoM 3,6-9 MkM, vale 5,5-6 MKM.
Cnopbl NbINbHOI FONOBHM HE 3UMYIOT.

Ecnu konoc Si4MeHst NopaXeH MONHOCTBLIO MbINbHOW TONOBHEN, BpeaoHOCHOCTL 6onesnn — 100%. WHoraa
BCTPEYaoTCA KONOChA C YaCTUYHBLIM NOPaXeHWeM, 0BbIYHO B HIXKHEN YacTu. Kpome Toro, Tenuocnopsl MoryT ¢op-
MMUPOBaTLCA B YacTsx cTebneit 1 Ha BepxXHUX NUCTbAX. Hapsgy ¢ npsmbIMK NOTEPSIMU YpOXas 3epHa NbinbHas ro-
NOBHSI BbI3bIBAET M CKPbIThIE. 3apaeHHble CEMEHa MMEOT MeHbLUY0 abcontoTHyto Maccy (Ha 10-20%), yxyaLaetcs
WX BCXOXECTb.

lMopaxeHne pacTeHW SUMEHs MbINbHOWM FONIOBHEN MOXET pasnnyaTtbCsl MO rogam, 310 0b6YCroBMEHO Mo-
rOQHbIMW YCIOBMSMM BO BPEMS NpopacTaHus TENMOCop Ha NecTukax LiBETKOB U KOMMYECTBOM MHGEKLMW B BO3aY-
xe. oAbl MaccoBbIX BCMbILIEK YepeaytoTes co cnabbiM pa3sutuem BonesHu. bonbluyto ponb 34eck UrpaeT B3amMo-
[enCTBIE Tpex (hakTOpOB: pacTeHus, Bo3byauTens v cpeabi.

[ns NbINbHOM rONOBHM SYMEHS XapaKTepeH aMOPUOHaNbHLIA TUM MHEKLMK. Bo Bpems LBeTeHns BO36Y-
ANUTENb NPOHUKAET B 3apoAblILl B BUAE MHMLMPOBAHHLIX rd). BecHom nocne noceea OT MHMLMPOBAHHBIX TKaHEN
3apofpbllua NpouCXoauT 3apaxeHne npopocTka. pu 3ToM Tune MHPEKLUM NopaxaeTcs 3apoAbil (OpraH A0YepHero
pacTeHus). MaTepuHcKoe e pacTeHue, Yepes TKaHW KOTOPOro OCYLLECTBMSIETCA MPOHUKHOBEHWE BO3byauTens,
BHELLHE BbIrNSANT 340POBbIM.

Lenb uccnedosaHull — 060CHOBaHWE BO3MOXHOCTY MCMOSIb30BAHNSI COPTOB U JIMHUIA MUPOBOW KOMMEKLN
SPOBOTO IYMEHS B CENEKLMN NPX CO3AAHUN HOBbIX BbICOKOYPOXAMHBIX U YCTONYMBBIX K CTPECCOBBIM (pakTopam cop-
TOB.

3adayu uccnedosaHull — ONpeLennTb PacnpPOCTPAHEHHOCTb 1 BPEAOHOCHOCTb MblfIbHOM FOMOBHM B NOCe-
Bax SPOBOO SYMEHST; OLIEHUTb YCTOMYMBOCTb COPTOB U NIUHWIA APOBOTO AYMEHS K BO3DYAUTEN!O.

Mamepuansi u memodb! uccnedoganull. Viccnegosanus nposogunice B 2013-2014 rr. B nabopatopum
cenekuun N CeMeHOBOACTBA 3epHOGypaxHbIX KynbTyp Ha nonsx ®rBHY «Mosomkckuint HAMCC» Ha copTtax mupo-
BOW konnekuun. OBBLEKT UcCrnenoBaHNs — APOBOI S4YMeHb, NPeAMET UccneaoBaHus — Bo30yAUTENb MblNbHON rOMNoB-
Hu sumens (Ustilago nuda (Jens.) Kell. et Sw.). Moysa nons — YepHO3eM 0ObIKHOBEHHBIN, CPEAHEryMYCHbIN, Cpes-
HemoLLHbIn. OcHOBHas M npegnoceBHas 06paboTtka NoYBbl OOLLENPUHATLIE ANS 3epHOBbIX KynbTyp Camapckoii 06-
nactu. MNpeawecTBeHHUK — AOHHYK. [nowaab aensHkn 10 M2,

B oceHHuit nepuoa nposoaunock nyuieHve ctepHn T-150K + JIAM-10 v 396neBas Bcnawka Ha rnybuHy
24-26 cm nnyramu ¢ npegnnyxHukamn K-701 + MJ1H-8-35.

BecHol npu HacTynneHum gnanyeckon CnenocTy noyBbl NOKPOBHOE GOPOHOBaHWE B O4WH cried Ans pbix-
NeHVs 1 BbIPaBHIBAHWS NOBEPXHOCTHOrO cros noysbl arperatamu MT3-82 + B3CC-1,0, 3atem npeanoceBHas Kynb-
TuBaums T-150K + Ol0-4,25 ¢ uenbi YHUYTOXEHUS BCXOAOB COPHBIX PACTEHUI U pbixneHns noysbl. [loces ocy-
LecTBAANCS Ha rnybuHy 5-6 cM, yakopsgHbiM cnocobom T-16 + CCOK - 7 (14 mas B 2013 1., 9 mas B 2014 r.).

YYeT nblIfbHOW rOfI0BHU NPOBOAMAM Ha 77 copTax W 26 NMHUSAX OTEYeCTBEHHOM (MpoucxoxaeHne — Camap-
ckasi, benropoackas, Mockosckas, Poctosckas, Capatosckasi, Bonrorpagckas, OpeHbyprckasi, Tambosckas, Om-
ckast n YensbuHckas obnactu, Antanckuin kpai, KpacHogapckui kpai,) u 3apybexHon (npoucxoxaenne — CLUA,
KaHapa, lepmanus, Asctpus, ®panuus, Janus, Benrpus, Typums, YkpanHa, benapyce, KasaxctaH) cenekuum.

M3yyaemble copTa M NUHUK XapaKTepusyloTCa pasnuiHON peakuuei Ha (HaKkTopbl BHELLUHEN cpeabl, YCTOM-
YNBOCTLIO K BpeamTenam 1 60nesHsM, NPOLYKTUBHOCTLIO U MPUMEHEHWEM B HAPOOHOM X035MCTBE.

B KOHLe MOMOYHON — Hayane BOCKOBOW CMENOCTM Ha Kaxaon aensHke otoupanu no 100 pacteHuir, pacno-
NOXEHHBIX Ha PaBHOM paccTosHWUM Apyr OT Apyra. Bce pactenns B npobax, v 6onbHble, U 340poBble, BblAeprusanv
C KOpHEM, COCTaBNSANM CHOMN W AOCTaBNsANW B nabopaTopuio Ans AanbHEAWNX uccnenoBaquin. PacnpoctpaHeHHOCTb
BonesHu Bbipaxarnu B NpoLeHTax oT 0BLIEero Yncna y4TEHHbIX PacTeHWi.

OueHKy CopTOB Ha YCTOMYMBOCTL K BO3OYAMTENIO NPOBOAUIN HA ECTECTBEHHOM (DOHE 3apaxeHns no Aess-
TbanneHo Wwkane B3P, B 3aB1CMMOCTY OT NPOLIEHTa NOPaXeHUst pacTeHuin CopTy npucBaveancs 6ann yctonuu-
BocTh. CopTta mornm obnagatb Bbicokoi (9 6annoB, nopaxeHwWe OTCYTCTBYET) M MPAKTUYECKOM YCTONYMBOCTBIO
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(7 6annos., nopaxeHue 0o 5%), bbiTb cnabo (5 6annoe, nopaxeHue 5-25%), cpeare (3 6anna, 25-50%) K cUnbHO
(1 6ann, nopaxeHue cBbile 50%) BOCNPUMMUMBLIMU K BO3OYAUTENIO MbIfIbHOM FONOBHM.

Pesynbmamsi1 uccnedosanuil. CpegHecyTouHas Temnepatypa B 2013 r. 6bina Bbille CpeaHeMHOroneT-
HWX 3HayeHuit. B 2014 r. MOXHO OTMETUTb XapKuin 1 CyXOn Nepuog co BTOPO Aekadbl Mas no Nepayto Aekady MIoHS
(Temnepatypa Bo3ayxa npesbliluana CPeAHo MHOTOMETHIOW Ha 4,5-7,7°C), 4To cnocobCTBOBANO YCKOPEHWIO pa3By-
TUS pacTEHNA.

B 2013 r. 3a BereTauuoHHbIi nepuoa (¢ 2 anpens no 11 Hos0ps1) Bbinano 392 MM 0caakoB, 3a Nepuoa ak-
TUBHOW BereTauuu (¢ 17 anpens no 25 ceHTabps) — 294 mm. 3a 2014 r. Bbinano 343,3 MM 0CagKoB, YTO COCTaBNSeT
83,7% OT cpefHeMHOroneTHero 3HaveHus. Mpu atom nepuog ¢ 1 nona no 13 aBrycra MOXHO XapaKTepusoBaThb Kak
OnacHoOe arpoMeTeoporiorMyeckoe SBMeHne — aTMoctepHas 3acyxa (kapkas noroga ¢ Temnepatypami BO3Ayxa
NPenMyLLECTBEHHO Bbile +25°C npu oTcyTCTBUM 3hdhekTMBHbIX ocagkoB 6onee 30 aHei). MeTteoponoruyeckue
ycnosus 2013-2014 rr. okasanucb HeBnaronpuATHLIMK ANs NOMNYYEHUs BICOKOrO ypoXast SpOBbIX 3€PHOBBIX Kyrb-
TYp. YYeT NblfibHOM ronosHM nposoaunu B 2013 r. — 17 uions, B 2014 1. — 21 nions B KOHLE MOMOYHOM — Hayarne Boc-
KOBOM cnenoctu 3epHa. B 2013 r. nbinbHas rofoBHSI SUMEHST OTMeYanachk Ha coptax KuHenbckuii 61 u 3emnsk.
B 2014 r. 3aboneBaHne oTMevanoch Ha coptax OMCKuit rono3epHbin 2 u 3epHorpaackuin 35. PacnpocTpaHeHHOCTb
3aboneBaHus coctasuna 1,0%.

Copt KuHenbckuin 61 0b6nagaet nonesom yCTOMYMBOCTLIO K MblNbHON ronoBHe, OMCKMiA FoNo3epHbIn 2 yMe-
PEHHO BOCMPUMMYMB K MbIrbHOW rofioBHe [4]. B pesynbrate nccnepgosaHui, npoedeHHbIx B 2011-2012 rr. 6bino
yCTaHOBIeHo, YTo copTa Arar, batuk, Bonrape, Beimnen, JoHeukuit 8, Kasak, Mosomkckuii 65, Ckudy obnagatot no-
NEBOW YCTOMYMBOCTHIO K MbIfIbHON FOMOBHE [6], 4TO NoATBEPAMNOCE UccnegoBaHuamm 2013-2014 rr.

Bo3byauTtenb NbiNbHOM TOMOBHM OKa3blBAET BMMSHUE HA POCT W PaA3BUTME PACTEHWA sumeHs (Tabn. 1).
Y pacTeHui, nopaxeHHbix Bo30yauTENeM, yMeHbLUanach BbiCOTa, AnMHA rMaBHOro kofoca, obluee KonuM4yecTso no-
6eroB 1 4Co NPOAYKTUBHBIX NOOEroB.

Y copta 3epHorpaackuii 35 BbICOTa NOPaXeHHbIX pacTeHuii bbina Himke Ha 3,6%, y copTta 3emnsk Ha 4,4%,
y copta Kunenbckuit 61 Ha 9,0%, y copta OMCkniA rono3epHbln 2 Ha 14,4%.

Tabnuua 1
BnmnsHue Bo3byauTens nblibHON rofioBHW Ha pa3BUTUE PaCTEHUN SYMEHS

Bbicota pactenuit, cm | Kon-Bo noberos, wr. |Kon-o npogykTueHbIx noberos, LWT. | An1Ha rnasHoro konoca, cMm
CopT % k%
3 n 3 n 3 n 3 n
KuHenbckuin 61 49,5 45,0 2,8 2 2,6 2 8,4 6,5
3emnsk 429 41,0 24 2 23 2 7.2 50
OMCKuin rono3epHblit 2 514 44,0 2,0 1 14 1 6,8 6,5
3epHorpapckuit 035 57,6 55,5 19 1 18 1 7,7 45

lMpumeyaHme: 3* — 300POBbIE PACTEHNS; M**— PaCTEHMS, NOPaXEHHbIE MbIMbHOW rONOBHEN

Konuuyecto no6eros y nopaxeHHbIX pacTEHWI M3y4aemblXx COPTOB COKpaTUNOCh Ha 28,6% (copT KuHenb-
ckui 61), Ha 16,7% (copT 3emnsk), Ha 50,0% (copT Omckunid rono3epHbin 2), Ha 47,0% (copT 3epHorpaackui 35).

OTMevanoch yMeHbLUEHWE KONMYecTBa NPOAYKTUBHbIX NO6eroB y copta 3epHorpagckui Ha 44,4%, y copTa
Omckuit ronosepHbli 2 Ha 28,6%, y copta KuHenbckui 61 Ha 23,1%, y copTa 3emnsk Ha 13,0%.

Y nopaxeHHbIX pacTeHU yMeHbluanacb AnuHa rnaBHoro Komnoca Ha 22,6% (copT Kuenbckui 61), Ha
30,6% (copt 3emnsk), Ha 44,4% (copT OMCKMIA rono3epHbIi 2), Ha 41,6% (copT 3epHorpagckuin 35).

PacnpocTpaHeHHocTb 6onesHu B cpeaHem B 2013-2014 rr. coctaensna 0,5%, 310 npsmMble noTepu, npu
3TOM YPOXalHOCTb M3y4aeMblx COPTOB CHM3MNack Ha 0,13 u/ra (copT Kunenbckuit 61), 0,16 w/ra (copt 3emnsik),
0,07 w/ra (copt Omckuit ronosepHbilit 2), 0,17 w/ra (copT 3epHorpaackuii 35).

Copra KnHenbckuit 61, 3emnsk, OMCKkuA rono3epHbln 2, 3epHorpagckui 35 obrnagalT npakTU4eckon
YCTOMYMBOCTBIO, TaK Kak pacnpocTpaHeHHOCTb 6onesHu B cpeaHem B 2013-2014 rr. coctasmna 0,5%.

/13 copTOB MMPOBOM KOMMEKLMM SPOBOrO SYMEHs Mo pesynbTatam uaydenns 2013-2014 rr. bbinu Bbigene-
Hbl cOpTO06pa3Lbl, COYETAlOLME OTCYTCTBUE NOPaXeHUs BO3OYAMTENEM MbINbHOA FOMOBHW C NPOAYKTUBHOCTBIO
pacTeHui (tabn. 2).

Tabnuya 2
YpoxaiHoCTb 00pa3LOoB KONNEKUMM SPOBOrO SYMEHS
Copr MpoucxoxeHMe YpoxanHoCTb, L/ra OTKnOHeHue 0T CTaHgapTa, +-u/ra

2013r. 2014r. B CpeaHem 2013r. 2014r. B cpeaHem
lNoBomkckui 22 Mosomxkckuint HANCC 15,1 32,5 238 58 37 47
Cybmepnmkym 2149/02 Mosomxkckuit HANCC 119 38,8 25,3 2,6 9,9 6,2
HyTaHc 553 CapatoBckas 06nactb 17,0 31,5 24,2 25 2,7 2,6
Maprapet 'epmaHusi 12,1 31,7 21,9 2,8 2,8 2,8
Wnek 16 KasaxcTaH 14,0 33,6 23,8 4,6 4,1 43
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OhekTrBHLIM crniocobom 6opblbl ¢ 6onesHsMM SBNSETCA BO3AENbIBAHWE YCTONUMBLIX COPTOB. Ynyulle-
HWe (MTOCAHMTAPHOTO COCTOSHWSA arpo3KOCMCTEM NpW BO3AENbIBAHUN YCTONUMBBLIX COPTOB CBA3AHO C OrpaHUYeHN-
eM TPOUYECKNX CBA3EN (DUTONATOrEHOB, a 3aTEM YKE C OrpaHUYEHNEM UX PA3MHOXEHMS U BbKMBAHNS.

3aknoyeHue. MpoBeseHHbIE UCCNeaoBaHUs MO3BONWAW ONPEeAEnUTb pacnpoCTPaHEHHOCTb W BPELOHOC-
HOCTb MbIMbHOW TOMOBHK B MOCEBAX SPOBOr0 SUMEHS M OLEHWUTb YCTOWYMBOCTb COPTOB U FIMHWIA OTEYECTBEHHOM
n 3sapybexHon cenekumm Kk Bo3byauTenio. M3 103 COPTOB M NIMHWIA SPOBOMO SIMMEHS MblbHOM TOMOBHEN
B 2013-2014 rr. nopaxanucek Tonbko 4 copta (KuHenbckuit 61, 3emnsik, OMCKuiz rono3epHbIn 2, 3epHorpaackui 35).
PacnpocTpaHeHHocTb Bonestn coctaeuna 0,5%. Copta Cybmeaunkym 2149/02, Mosormkckui 22, HytaHe 553, Map-
rpet, Wnek 16 coyeTtan noneByto yCTOMYMBOCTb K BO3BYAUTENHO MbIfIbHOM FOMIOBHM C BbICOKOW NPOAYKTUBHOCTIO,
4TO NO3BOJISIET MX MCMONL30BATh B NpoLiecce cenekumn. Copta Bonrapb, MNMosormkekuin 65, Arat, Kasak, MoBomkckuil
16 pekoMeHIyTCA AN UCMOMNb30BaHWA B NPoM3BOACTBE. [lonyyeHHble pe3ynbTaThbl NpeacTaBnsioT NpakTUYeCcKui
NHTEpec ANns paboTHUKOB CEMbCKOrO X03AMCTBa NpK BbIGOPE COPTOB APOBOrO SYMEHS 415 BO34ENbIBaHUS B YCHOBY-
ax Camapckon obnacty, a Takke Ans CeNeKUMoHepoB Npu nogbope M KOMMIEKCHOM U3y4YEeHWW UCXOQHOTO MaTepua-
na.
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Llenb uccrnedosaHull — MOHUMOPUHe COCMOSIHUS NOY8EHHO20 NTo0opodust U buonoeudeckoli akmusHocmu noys. Mc-
cnedosaHusi buonozuYeckoll akmugHOCMU No4gbl NPOBOOUIUCH 8 NOCe8ax SPOBOU NWeEHUUb! ONbIMHO20 nonsi Kageopb!
«3emnedenue, noygosedeHue, a2poxumus u 3emenbHbIl kadacmp» 8 meyeHue 2011-2013 22. M3yyeHb! mpu eapuaHma OCHOB-
Hol 0bpabomku noysbl 8 €e8oobopomax C yucmbiM U cudeparibHbiM napoM:. ecnawka Ha 20-22 CM; pbixfieHue Ha
10-12 cm; 6e3 oceHHell mexaHu4yeckol obpabomku. BbideneHue u yyem 4uCIEHHOCMU MUKPOOP2aHU3MO8 8 noyee nposodusu
memodom nocesa noyseHHoU bonmywku Ha cmepusnibHbie meepObie numameiibHble cpedbi 8 mMpu cpoka no Memoduke
W. Ceau. [JbixaHue noyebl 8 nonesbIx ycrosusix onpedensnocs no memoduke B. M. LimamHosa 6 d8a cpoka. AkmugHoCMb
¢hepmeHmos nepokcudasa u nonugpeHonokcudasa onpedensnu memodom A. L. MancmsH, A. . YyHdeposod. UsyyeHo enus-
HUE NOYSEHHBIX MUKPOOP2aHU3MO8 Ha npouecc noddepxaHus u eocnpoussodcmea ninodopodus no4g npu pas3pabomke Ho8bIX
mexHonoauli 8 3emnedenuu. lpedcmaeneHbi 0aHHble O 8USHUU OCHOBHOU 06pabomKu no4e Ha YUCIEHHOCMb Pa3fUYHbIX
2pynn NOYEEHHbIX MUKPOOP2aHU3MO8 (MUKpoMULemsl, bakmepuu, akmuHOMULEembI), UHMEHCUBHOCMb npouecca ObiXaHus U
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8bIOEIEHUS Y2IeKUCI020 2a3a U3 NaxomHO20 C108 NOY8bI, @ MakXe ypO8EHb USMEHEHUs €€ (hepMeHmMamugHoOU akmugHOCMU;
onpedenéH ycnosHblIl KoaghguyueHm aymughukayuu. BospacmaHue YUCIEHHOCMU NOYS8EHHBIX MUKDOOP2aHU3MO8 8 nocesax
AposoU NWweHUYbI 3agucum om cnocoba 06pabomku Noysbl U 8 MeHbWwel cmeneHu om npedwecmeeHHUKo8. M3yyeHue ak-
musHocmu hepMeHmo8 Kracca okcudopedykmas u pacyem ycrogHo20 KoaghguyueHma aymugpukayuu no3gonsem cyoums ob
UHMeHcUsHOCMU 2yMycoobpa3osaHus U yeenu4eHuU OaHHbIX nokasameneli 8 8apuaHmax ¢ pbIXieHUeM U 8Cnawkoll.

Mpobrembl HakonneHUs rymyca 1 ero ponb B NI0J0POAWM MOYBbLI MHTEPECOBAMNM Y4YEHbIX C JaBHUX BPEMEH.
B HacTosiLiee Bpemst OCTAeTCH MHOMO BOMPOCOB, KAaCalLMXCS NPOLECCOB ryMUdMKaLMN pacTUTENbHbIX OCTATKOB,
BMUSHUS Pa3MUYHbIX arpOTEXHUYECKNX NPUEMOB Ha rymycoobpasoBaHue. OCOBEHHO aKTyanbHbIMK 3TW BOMPOCHI
CTAHOBATCA B CBA3W C 9KOMOrM3auuen 3emMneaenis U BHeApeHWeM Hyrnesbix 06paboTok noysbl, CNOCOBHbIX, MO
MHEHWI0 PSiAA OTEYECTBEHHBIX W 3apyOeXHBIX yYeHblX, OCTAHOBUTb MOTEPU OCHOBHOMO OPraHMYecKoro BeLecTBa
nouBbl — rymyca [3, 6, 8]. B HacTosiLee Bpems npu pa3paboTke HOBbIX arpOTEXHUYECKUX MPUEMOB BECbMA Nnepcrek-
TUBHO BUOMNOMMYECKOe HanpasneHue B U3y4eHn Npobnem coxpaHeHns nNnoaopoamus noussl. Mo MHeHWO psga yye-
HbIX, aKTUBHOCTb NOYBEHHbIX PEPMEHTOB ABNSETCA 6Onee yCTOMYMBLIM M YyBCTBUTENBHBIM MOKa3aTenem npu OLeH-
ke G1OoNorM4Yeckoi aKTMBHOCTM NoYB [2, 5].

Lenb uccnedosaruli — MOHUTOPUHT COCTOSIHUSI NMOYBEHHOTO MNOAOPOAMS W BUONOTMYECKON aKTUBHOCTM
nouB.

3adaya uccnedosaHull — W3y4UTb BNUSIHWE OCHOBHOM 0OPabOTKW MOYBbI HA YMCNEHHOCTb PA3MUYHbIX
rpynn NOYBEHHBIX MUKPOOPraHM3MOB, MHTEHCUBHOCTb BbILENEHNS YTNIEKUCNOro rasa 13 NaxoTHOro Cosi, Ha U3MeHe-
HWe bepMEHTATMBHOM aKTUBHOCTM MOYBbI.

Mamepuanbi u memodb! uccnedoegaHull. ViccnenoBaHust GMONOrMYECKon akTUBHOCTM MOYBbLI NPOBOAM-
NCb B NOCEBAX SPOBOM MLIEHULbI OMBITHOTO NOMs Kadeapbl «3emneaenve, NOYBOBEAEHNE, arpOXMMUS U 3eMeNb-
HbI kagacTp» B TeveHne 2011-2013 rr. M3yyanuch Tpy BapuaHTa OCHOBHOM 06paboTkM NouBbl B ceBOOBOpOTax C
YUCTBbIM W CuaepanbHbIM NapoM Ha (hOHE PEKOMEHLYEMON OpraHO-MUHEPanbHOW cucTeMbl yaobpenns: 1) Bcnaluka
Ha 20-22 cm; 2) peixneHue Ha 10-12 cm; 3) 6e3 0ceHHeit MexaHU4eCKo 06paboTKu.

MMoyBa OMbITHOTO MONS — YEPHO3EM TUMNYHBIA CPEAHErYMYCHbIN CPEAHEMOLLHBIA TSHKENOCYTIMHUCTBIN.
OTOT NOATMN YEPHO3EMHOI MOYBLI 3aHMMAET cBbile 20% Bcen Tepputopun Camapckoi obnactu u npeobnagaet B
necoctenu 3aBormkbs. [ousa UMeeT peakumio cpeabl (pH) 6nm3Kyto K HenTparnbHOW, cpeaHee CoaepxaHue rymyca u
CpaBHUTENbHO GOMbLUYI0 NOFNOTUTENBHYK CNOCOGHOCTb. M0 CBOUM (PM3MKO-XMMUYECKAM CBOWCTBAM OHA BrOSHE
oTBeYaeT TpeboBaHNAM YCMELLHOro BO3AENbIBaHUS BELYLUMX NONEBbIX KyNnbTyp.

BblgeneHve 1 y4eT YNCNEHHOCT MAKPOOPraHW3MOB B NOYBE NPOBOAMMW METOAOM NOCEBa NOYBEHHOM 60on-
TYLLKM Ha CTEpUNbHbIE TBEPAbIE NUTATeNbHbIE CPefibl B TpU cpoka no Metoamke V. Cern (1983). [bixaHue nousbi B
nonesbIX YCroBKAX onpedensanocs no metoguke B. W. WraTHosa (1987) B ABa cpoka. AKTUBHOCTb (PEPMEHTOB Me-
pokcuaasa v nonudeHonokemaasa onpegensany metogom A. L. Manctax, A. . YyHaepoBoi v Bbipaxanu B Mr nyp-
nypranmnuHa Ha 1 r noysbl.

Pesynbmamsi uccnedogaHuil. BaxHyio ponb B CO34aHUM NMNOAOPOAUS NOYBbI UrPaeT YMCHEHHOCTb OC-
HOBHBIX rPynn MUKPOOPraH13MOoB, KOTopble, Byayuu katanusatopamm obMeHa BeLecTB, 06BbEKTUBHO OTpaxaloT Xa-
pakTep GMOXMMUYECKMX NPOLIECCOB [S].

W3yyeHne OMHAMMKM YMCMIEHHOCTM MUKPOMULETOB B TEYEHWE BEreTaLMOHHOTO nepuoga nokasano, uTo
Hanbonbluas WX YMCMEHHOCTb MO BCEM W3y4aeMbIM BapuaHTam OnbiTa 3adMKCMpOBaHa OCEHbIO B TPETUM CPOK
onpegenexus (tabn. 1). 31o 06bACHIETCS TEM, YTO NNECHEBbIE rPUOLI OTHOCATCS K NCUXPOUIBHON rpynne MUKPO-
OpraH13MOB 1 aKTUBM3MPYIOTCH Aaxe NMpu HU3KUX Temnepatypax. Kpome Toro, B 370 Bpemsi B NOYBE COLEPXKUTCA
BonblUOe KONMYECTBO CBEXENO OPraHNYECKOro BELLECTBA, KOTOPOE 0CTanoch Nocne yoopku NpeaLecTBEHHMKA.

Tabnuya 1
YnCneHHOCTb MUKPOMULIETOB B NMOCEBAX SPOBOW MLUIEHULbI B 3aBUCUMOCTI OT OCHOBHON 06paboTku NoyBbl
(Tbic. KOE/1 r a.c. noyBbl)

OcHoBHas 06paboTka noyBbI Cnoit noysbl, M Cpok onpeneneHs B cpentem
1 cpok | 2 CpoK | 3 cpok 3a BereTaumio
MpealWwecTBEHHNK CuaepanbHbIi nap
Bcnatka Ha 20-22 cm 0-30 13,08 10,07 38,43 20,53
Pbixnenve Ha 10-12 cm 0-30 14,70 6,96 29,55 17,07
be3 oceHHel 0CHOBHOM 06paboTkm 0-30 17,16 6,34 41,71 21,74
MpeaWwecTBEHHNK YNCTBINA Nap
Bcnalwuka Ha 20-22 cm 0-30 8,25 1,52 41,63 17,13
Pbixnenue Ha 10-12 cm 0-30 32,68 1,82 28,04 20,85
be3 oceHHell 0CHOBHOM 06paboTkM 0-30 32,38 3,87 21,02 19,09
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Bo BTOpOI CpoK onpepdeneHusi, B CepeauHe Beretauuu, HabmioaaeTcs peskoe CHUKEHWE YUCIEHHOCTU
NnecHeBbIX rPUBOB NO BCEM BapuaHTaM OMbITa, YTO CBA3AHO C YMEHbLUEHWEM 3anacoB CBEXErO OPraHN4eckoro Be-
LiecTBa B M0OYBE, a TaKkKe C e€ UCCYLLIEHUEM.

B nouse nog cuaepanbHoOi KynbTypoit (MO CPABHEHWKO C YMCTBIM MApOM) YMCAEHHOCTb MUKPOMMLIETOB B
cpenHeM 3a BereTaumio Oblna HECKONbKO Bbilwe. B 3aBucumocTi 0T cnoco6oB 06paboTkm noysbl He 0BHapYXeHO
3HAYMTENbHBIX PA3NNYMiA B YUCIEHHOCTH MUKpomuLeToB. OaHako cnocobbl 06paboTky NOYBLI NPUBENN K HEPABHO-
MepHOMY pacnpeaeneHnto MUKPOMULIETOB MO CROSIM NOYBbI.

B nepsom BapuaHTe ¢ Y1CTbIM NapoM Habnoaanoch yBenuyeHne YUCIEHHOCTN MUKPOMULIETOB OT BEPXHE-
ro k 6onee rny6okum cnosim, Hanbonee 3aceneHHsIM okasancs cnoit 20-30 cm, rae no MHeHwo B. P. Bunbsamca B
YCINOBMSIX HEKOTOPOro AeduupTa KMCNOpPoAa CKNadblBaloTcs brnaronpusTHble YCNOBKUS AN CUHTE3a ryMycOBbIX Be-
wecTs. B BapuaHTe ¢ 6e30TBanbHLIM pbiXneHeM HamborbLuee ynucrno rpubos oTmeyeHo B cnoe 5-10 cm. Bapuant
Be3 oceHHel MexaHuyeckon 06paboTku XapakTepu3yeTcs HepaBHOMEPHbBIM 3aCeneHeM COeB NoYBbI MUKPOMULIE-
Tamu. bonbluee MX 41CnO onpeaensnocb B BepxHeM Haubonee aspupoBaHHOM crioe 0-5 cM, rae npoucxoasT
adpobHble NPOLECCHI, NPUBOAALLME K YCKOPEHHOMY Pa3NOXKEHWIO PaCTUTENbHbIX OCTATKOB A0 KOHEYHbIX NPOAYKTOB:
BOAbI W yrnekucnoro rasa. PaHee B rpubHOM Mukpodnope oTMevanoch npeobrnagaque rpubos poga Penicillium
[3, 4], Torga kak B NocneaHue rofbl NPOCMEXMBAETCA TEHAEHUMS CMEHbI COCTaBa MMKPOBUOTLI, Habnogaetcs npe-
obnapatue rpubos poga Aspergillus, B ocHosHom Buaa Aspergillus flavus.

/3yyeHne OMHAMMKU YMCMEHHOCTM BakTepuanbHOi MUKPOGNOpbl B TEYEHWE BEreTauyoHHOro nepuoga
(Tabn. 2) nokasano, YTo BECHOW aKTUBHOCTb DakTepuit, HECMOTPSI HA HanW4Ke Brark B NoYBe, CPABHUTENBHO HEBE-
nuka. 310 0bbscHAeTCa Bonbluei TpeboBaTeNsLHOCTLI0 HaKTEPUIA K YCNOBMSM TENN00OECNEYEHHOCTM MOYBbI.

Tabnuua 2
YncneHHocTb bakTepuin B NOCEBaX SPOBOMN MLIEHWLbI B 3aBUCKMOCTM OT OCHOBHOW 06paboTku NoYBbl
(MnH. KOE/1 T a.c. noyBb)

OcHoBHas 06paboTka noYBbI Cnoit no4Bbl, M Cpokw onpenenexys B cpentem 3a
1 cpok | 2 cpoK | 3 cpok BereTaLmio
MpeaWwecTBEHHNK CuaepanbHbIi nap
Bcnatuka Ha 20-22 cM 0-30 124 4,76 5,99 4,00
Pbixnenve Ha 10-12 cm 0-30 1,46 2,50 6,62 3,53
be3 oceHHell 0CHOBHOM 06paboTkM 0-30 1,21 2,26 7,34 3,60
[MpefWwecTBEHHUK YUCTbIN Nap
Bcnatuka Ha 20-22 cm 0-30 1,31 2,19 8,14 3,88
Pbixnenue Ha 10-12 cm 0-30 3,87 2,25 7,26 4,46
be3 oceHHel 0CHOBHOM 06paboTkm 0-30 5,90 2,50 14,87 7,76

Bo BTOpOI cpok onpegeneHns He HabnOaeTcs Pe3koro BO3pacTaHWs YMCMEHHOCTM, YTO CBSA3aAHO C Ae-
npeccuen YUCNEHHOCTI BakTepuit, MpUYMHa KOTOPOW, BEPOSITHO, UCCyLLeHe noyBbl. K KOHLY Beretauun oTMeYeHo
pesKoe yBenuyeHue 1x Kon4ecTsa no BCEM W3yvaeMbiM BapuaHTam onbiTa. AHanu3 nonyyeHHbIX pe3ynsTaTtoB no-
kasarn, 4To BWA napa okasan CyLLeCTBEHHOE BNMSHWE Ha Konm4ecTBo Baktepui. Mo YnCcTOMY napy YMCNEHHOCTb Bak-
TepuarnbHoON MUKPOMIIOpPbI (B OTANYME OT MUKPOMULLETOB) Obifa BbILLE, YEM MO CUAEparnbHOMY napy. IT0 06bSCHS-
eTCs TEM, 4TO MUKPOMULETBI, 0bnagas 6onee MOLWHbIM (DEPMEHTATUBHBIM annapaTtoM W CNOCOBHOCTLIO BbIAENSATb
aHTUOMOTUKY, ABNSIOTCS aHTaroHucTamu H6akTepuin. Cnocob 0bpaboTku NOYBbI HE Bbi3Ban LOCTOBEPHOTO BAMSIHUS
Ha YMCneHHocTb BakTepuin, 0gHaKo W B NEpBbI M BO BTOPOI CPOKW OnpeaeneHns Hynesas obpaboTtka npusena k
peskomy obeaHeHuto cnos nousbl 20-30 cm.

AHanornyHble pesynbTatbl onuckiBaioTes U B pabotax I'. [1. 3BaruHueBa [5], rae OH NpuULwen K BbIBOAY, YTO
B YCMOBWSIX HA3KOW BMIAXHOCTU, KOrAa 6ONbLIMHCTBO 6aKTEPUIn HEAKTUBHBI, MUKPOOHBIN aKTUBHBIA KOMMIEKC Npes-
CTaBIeH B OCHOBHOM MULIEN1anbHbIMU NPOKapuoTaMu, T.e. akTUHOMULIETaMM.

AKTUHOMMLETbI — 9TO MUKPOOPraH13Mbl, LLIMPOKO pacnpocTpaHeHHble B nousax [1, 3]. OHu npeacTaBneHbl
B TPOMUYECKNX LiensiX Ha3eMHbIX 9KOCUCTEM, Y4aCTBYIOT B Pa3NOXEHUN PasnuyHbIX NPUPOAHBIX NOMMMEPOB, B3au-
MOZENCTBYIOT C 6akTepusmu, rpnbamu, KUBOTHIMW U PaCTEHWUAMM, NPOAYLMPYIOT BUonornyeckn 1 GUoXMMmYeckm
aKTUBHbIE COeaNHEHMS (3K30WEPMEHTLI, aHTUOMOTUKM) U MenaHWHbI [4].

V3yyeHne OuHaMUKV YUCIIEHHOCTW aKTMHOMULETOB (Tabn. 3) NokasbiBaeT, YTo B TEYEHUE BECEHHE-NETHEr0
nepuoga YMCNEHHOCTb UX B HECKOMbKO Pa3 YBENMYMBAETCA NO BCEM BapyaHTam OnbiTa, B OTANYME OT MUKPOMMULLE-
TOB, Y KOTOPbIX B NIETHWI nepuog HabnogaeTcs peskas Aenpeccysl YACNEHHOCTU.  JTO FOBOPUT O TOM, YTO akTUHO-
MULETbI YCTONYMBBI K BbICYLUIMBAHMIO U CMOCOBHBI XUTb B @HadpobHbIx ycrosusx [2]. B aToT nepuog HanbonbLuas
YNCINEHHOCTb aKTUHOMMLLETOB Habnoganack B BapyaHTax ¢ BCNaLLKOW 1 6e3 oceHHell 0CHOBHOM 00paboTku noyBbI.
HanpoTtuB, B CpegHeM 3a BereTauumio B BapuaHTe 6e3 0CeHHeN OCHOBHOM 0BpaboTkW NOYBLI YUCIIEHHOCTb aKTUHO-
MWLLETOB HECKOSBKO HIKE, YEM B ABYX APYruX BapuaHTax.
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Tabnuua 3
UnCneHHOCTb aKTMHOMULIETOB B NOCEBaX SPOBOW MLIEHNULbI B 3aBUCUMOCTH OT OCHOBHOM 06paboTku NoyBbl
(MnH. KOE/1 1 a.c. noyBbl)

OcHoBHas 06paboTka noysbl Cnoit noysbl, CM Cpokn onpeneneHms B cpeprem
1 cpok 2 CpoK | 3cpok 3a BereTaLuio
MMpeaLlecTBEHHWK cuaepanbHblii nap
Bcnatuka Ha 20-22 cm 0-30 1,72 16,12 10,62 9,49
Pbixnenue Ha 10-12 cm 0-30 2,56 8,89 12,65 8,03
be3 oceHHell 0CHOBHOM 06paboTkM 0-30 2,81 10,94 9,44 7,73
MpeAWwecTBEHHNK YACTbINA Nap
Bcnaluka Ha 20-22 cm 0-30 2,71 8,12 14,84 8,56
PbixneHue Ha 10-12 cm 0-30 6,10 6,53 15,10 9,24
be3 oceHHel 0CHOBHOM 06paboTkm 0-30 2,66 10,17 6,93 6,59

Onpegernexne NOYBEHHOTO AblXaHUs MO3BOMSET CyAUTb O HAMPSHKEHHOCTW OKUCIUTESNbHBIX MPOLECCOB,
NpoTeKatoLLMX, NPexae BCero, C y4acTeM MUKPOOPraHW3MOB 1 OMPEAENsIOWMX PEXUM OpPraHNYecKoro BeLLecTsa
noysbl. B nccneposanusx (tabn. 4) Gonee BbICOKMI YPOBEHb NMOYBEHHOIO AblXxaHus Habntogancs BO BTOPOM CPOK,
TaK kak B nocreybopoyHbIv nepruog B noysy NOCTynuro 60MbLUOe KOMMYECTBO CBEXErO OPraHNYeckoro BeLLeCTBa.
B cpeaHeM 3a BereTaumio MHTEHCUBHOCTb MOYBEHHOTO AbIXaHUS HECKOMBKO BbILLE B BApUaHTax C OTCYTCTBUEM Me-
XaHu4yeckon 06paboTku NoyBbI U HernyboKow 3aAenkoi pacTUTENbHbIX OCTaTKOB.

Tabnuua 4
NHTEeHCcMBHOCTD ObIXaHUA NoYBbI B NOCeBax FIpOBOI7I niieHnubl B 3aBUCUMOCTU OT OCHOBHOW 06p360TKI/I MOYBbI
(mr CO,/m2)
O6paboTkm noyBkl T opox Cpow onpleneneHMﬂ 2 opoK B cpenHem 3a BereTaumio
MpeaWwecTBEHHNK CuaepanbHbIi nap
Bcnawwka Ha 20-22 cm 191,80 233,44 212,32
Pbixnenue Ha 10-12 cm 204,68 239,04 221,86
be3 oceHeil 06paboTky 214,77 229,33 222,05
[MpefWwecTBEHHUK YUCTbIN Nap
Bcnatka Ha 20-22 cm 210,9 213,65 212,28
Pbixnenve Ha 10-12 cm 200,20 238,30 219,25
be3 oceHeit 06paboTku 205,80 222,24 214,02

MuKpoopraHuaMbl NOYBbI SBMSIOTCA aKTUBHbIMI NPOAYLEHTaMWU PepMEHTOB — kaTann3aTopos Genkosom
npupoabl. Mpu oueHke BUONOrMYECKO aKTUBHOCTM NOYB ONpeaenseTcs ee epMeHTaTMBHAs aKTUBHOCTb. Hawnbo-
nee MHTEpEeCHbI B NoYBE (hepMeHTbI Knacca okcupopeayktas. K okcuaopeaykrasam OTHOCAT (DEPMEHTLI, KaTanuau-
PYIOLLME OKUCIITENBHO-BOCCTAHOBUTENbHbIE Peakuyum: katanasbl, AernaporeHasbl, Nnepokcuaasbl, NONMGEHONOKCH-
Aasbl v ap. [6, 7]. MonudeHonokenaasbl OCYLLECTBAAIT NPOLECCHI OKUCNEHUS C MOMOLLbIO KUCOpoaa BO3Ayxa, ne-
pOKCWAa3bl — 3a CYET KUCMOPOAa Nepekncy Bogopoaa, 0bpasytolleincs B NoYBe 3a CHET KM3HEOEATENbHOCTH MUK-
POOPraH13MOoB, a TaKke 4eNCTBUS Okcuaas. HecMoTps Ha TO, YTO IMTHWUHBI OTNIMYAKOTCS YCTOMYMBOCTBIO K Pa3rioxe-
HWO MO CPABHEHMIO C APYTUMM KOMMOHEHTAMM PacTUTENbHBIX OCTATKOB, OHM BbICTPO ryMUAULMPYIOTCS B NOYBE NOA
[ENCTBMEM MUKPOOHbIX OKCWAA3 — MOnMdeHomnokeuaas u nepokcugas. Tak Kak NUrHUHbI NPeACTaBMsT OAWH U3
Hanboree BaxXHbIX UCTOYHWKOB YrNepoACOAepXalyMx COeAMHEHWUA, TO NONMGEHONOKCMAa3Has 1 nepokcuaasHas
aKTUBHOCTM MOTYT CRYXWTb OOHAM M3 GMOXMMUYECKMX MHAMKATOPOB KPYroBOpOTa yriepoga B nouse [5, 8]. B cpea-
HEM 3a BereTaumMo aKTUBHOCTb (hepMeHTa nepokcugasa Obina 3aMeTHO Bbille B BapuaHTax C pbixrneHnem un 6es
OCEHHeN OCHOBHOWM 06paboTKM NOYBbLI MO CPABHEHMIO CO BCMALLKOW, KaK B YMCTOM, TaK M B CUAeparibHOM nape
(Tabn. 5).

Tabnuya 5
AKTMBHOCTb (bepMeHTa NepoKkcMaaskl B NOCEBaX SPOBOM MLLIEHULbI B 3aBUCKMOCTM OT OCHOBHOW 00paboTky noYBbl
(mr/100 r noyBbI)

Croii Cpoku onpegenexus B cpenHem

10N MOYBbI,

OcHoBHas 06paboTka noysbl 3a BereTa-
cM 1 cpok 2 CpoK 3 cpok o

lMpeaLlecTBEHHK cuaepanbHblii nap

Bcnatka Ha 20-22 cm 0-30 0,504 0,465 0,643 0,537

PbixneHue Ha 10-12 cm 0-30 0,701 0,618 0,677 0,665

be3 oceHHel 0CHOBHOM 06paboTkm 0-30 0,666 0,653 0,739 0,686

MpeaWwecTBEHHNK YACTBINA Nap

Bcnatuka Ha 20-22 cm 0-30 0,824 0,870 0,681 0,791

Pbixnenue Ha 10-12 cm 0-30 0,695 1,150 0,749 0,864

be3 oceHHell 0CHOBHOM 06paboTkM 0-30 0,644 2,849 0,626 1,373
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Moka3aTenu akTUBHOCTK chepMeHTa MONMGEHONOKCHAA3a, HaNpPOTVB, BO3PACTaKT B BapuaHTax C BCMall-
KOV MO CPaBHEHWIO C ABYMSI APYrAMM BapuaHTaMmu onbiTa. ATO ABMSETCS CBUAETENLCTBOM HaMpaBneHHOCTU Moy-
BEHHbIX MPOLIECCOB, CBA3AHHbIX C CUHTE30M ryMYCOBbIX MONeKyn (Tabn. 6).
Tabnuua 6
AKTVMBHOCTb (hepmeHTa NonmGeHoNoKCK1aasa B noceBax APOBOM MLLEHNLbI B 3aBMCMMOCTM OT OCHOBHON 0BpaboTky
noysbl (Mr/100r noyBb)

OcHoBHas 0bpaboTka no4sbI Cnoit noysbl, CM Cpoku onpenenerus B cpentem
1 cpok | 2 cpokK | 3 cpok 3a BereTaLuio
IMpepLecTBEHHWK cuaepanbHblil nap
Bcnalwka Ha 20-22 ¢cm 0-30 1,702 0,585 1,365 1217
Pbixnerue Ha 10-12 cm 0-30 1,561 0,645 1,214 1,140
be3 0ceHHel 0CHOBHON 06paboTkK 0-30 1,345 0,578 1,008 0,976
[NpeaLuecTBEHHNK YNCTLIN Nap
Bcnalwka Ha 20-22 cm 0-30 2,054 0,367 1,412 1,276
PbixneHue Ha 10-12 cm 0-30 1,448 0,342 2,697 1,495
be3 0ceHHelt 0CHOBHON 06paboTkK 0-30 1,560 0,263 1,291 1,038

B nocrnegnve rogbl nosBunnc, paboTbl, CBMOETENLCTBYIOLME O CBA3M NOMMMEHONOKCUAA3bI C CUHTE30M
rymyca, a nepokcuaasbl — ¢ ero MuHepanuaaumein. Oba aTux npouecca npoTekaloT OAHOBPEMEHHO, U, CriefoBa-
TErbHO, TEMMbI HAKOMMEHNs rymyca B NoYBe ONpesenslTCcs COOTHOLWEHNEM aKTUBHOCTEN YKa3aHHbIX (DepMEHTOB.
OTHOLEHWe aKTUBHOCTM MOMMGEHOMOKCUAA3b! K aKTUBHOCTM NEPOKCWAA3bl, BbIPAXEHHOE B MPOLIEHTAX, YCMOBHO
Ha3BaHO Ko3duumeHToM rymudmkaummn (K), KOTopblidi NO3BONMSET CyAUTb 06 MHTEHCWBHOCTM 3TOrO npoLecca
(tabn. 7).

Tabnuua 7
KoacpdpuumeHT rymudpmkanimv (K)
OcHoBHast 06paboTka noYBbl Cno# noysbl, CM Cpok onpegenexws B cpenrem
1 cpok | 2 cpok | 3 cpok 3a BereTauyio
[MpeALecTBEHHNK CuaepanbHblil nap
Bcnauka Ha 20-22 cm 0-30 3,387 1,321 2,084 2,263
Pbixnenue Ha 10-12 cm 0-30 2,294 1,067 1,810 1,723
be3 oceHHelt 0cHOBHON 06paboTku 0-30 2,017 0,887 1,364 1,423
[NpeaLuecTBEHHNK Y1CTbIN Nap
Bcnaika Ha 20-22 cm 0-30 2,491 0,417 2,078 1,662
Pbixnenue Ha 10-12 cm 0-30 2,092 0,355 3,346 1,931
be3 oceHHelt 0CHOBHON 06paboTku 0-30 2,436 0,171 2,049 1,552

B roabl nccnegosaHuii B BapraHTax ¢ BCMALIKON U PbIXSIEHEM KO3MMULIMEHT ryMUMKaLY Bbllle, YeM B
BapuaHTe C OTCYTCTBMEM OCHOBHOW OCEHHEN 06paboTkm NoyBbI.

3aknoyeHue. N3yyeHne BIMSIHUS OCHOBHOM 06paboTku NOYBLI HA YMCNIEHHOCTb Pa3NMYHbIX rPyNM NOYBEH-
HbIX MUKPOOPraHW3MOB MOKa3arno OTCYTCTBUE NETHEN LENPeccun YUCMEHHOCTW Y aKTUHOMMLETOB, B OTMWYME OT
JPYruxX rpynn MUKPOOPraHW3MoB. BbisiBNeHa MoBbILLEHHAs aKTUBHOCTb (DEPMEHTOB MOMNMEHONoKeaasa 1 nepok-
cuaasa B BapuaHTax C BCMALLKOMW, YTO SBMSETCS CBMAETENLCTBOM MHTEHCMBHOCTW MPOLLECCOB ryMycoobpasoBaHms
npu rnybokoi 3afenke pacTUTENbHbIX OCTATKOB B MOYBY. YCTAHOBMEHO, YTO NPOLECC PA3NOXEHUS PACTUTENbHbIX
ocTaTkoB 0 KoHeuHblx npogyktos (CO, n H20) ycunuBaeTcs B NOBEPXHOCTHbIX CROSIX NOYBbI, O YEM CBUAETENb-
CTBYET MNOBLILLEHHOE BbISENEHNE YITIEKUCNOrO rasa B BapuaHTax C pbix/ieHneM 1 6e3 oceHHen 0CHOBHON 06paboTku
MoYBbI.
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Lenb uccrniedogaHuli — onpedenums onmumassHbie npueMbl OCHOBHOU, npednocesHol 0bpabomku noyebi u npume-
HeHus 2epbuyudos 8 mexHonozauu 8o3denbisaHus cou 8 ycrogusx cmenu CpedHezo [logomxkbs. MccrnedogaHusi npogodusuch 8
2012-2014 2. Cxema onsima npedycmampusana usyyeHue mpex ¢hakmopos 8 mpexkpamHol nosmopHocmu. Pesynbmambi
onpedeneHus NOMHOCMU CIOXEHUS N0Y8bI NOCIe Nocesa Cou NoKa3au, Ymo noc/e 8Cnawku 3mMom nokasamesb COCMasssn
8 cnoe 0-30 cm 1,07 alem3. TNpu enybokol u menkol 6e3omearnbHOl 0CHO8HOU 06pabomke 3Ha4eHue NOMHOCMU NaxomHo20
crnosi noysbi okasasnocs ebiwe Ha 0,03 u 0,09 e/cm3 coomeememeerHo. MpumeHeHue 2epbuyudog npu omeanbHOU OCHOBHOU
obpabomke no38onuso 6 bosbLIeli CMeneHuU CHU3UMb KOIUYECMB0 MHO20MIEMHUX COPHSAKO8, YeM npu 6e3omearnsHol 0CHos-
Hol o6pabomke (8 cpedHem 0,7 wm.ImM? npu ecnawke, 2,1 u 1,3 wm.ImM?2 npu menkod u enybokol 6e3omeasnsHoOU 0CHO8HOU 06-
pabomke). lNpuembi npednocegHol 06pabomku noyYebl NPaKMUYECKU HE NOBMUSIIU Ha 3aCOPEHHOCMb COPHSIKO8 NO KOnuYe-
cmeeHHoMy cocmasy. B cpedHem 3a 200b1 uccnedogaHull codepxaHue Chbipoeo Xupa 8 3epHe CoUu 8 KOHMPOsIe COCMassso
17,5-17,9% u 6b170 HUXe MaKogo20 nokasamers Ha 8apuaHme ¢ npumeHeHuem 2epbuyudos (18,5-19,6%). Mpu omcymemeuu
2epbuyudos ocHosHoll obpabomkol noysb! nod cow & cmenu CpedHezo [logomxbs domkHa bbimb ecnawka Ha 2nybuHy
25-27 cm ¢ nocnedyroweli npednocesHol obpabomkol noyss! Kynsmusamopom KCO-10,5. YemaHosneHo, ymo Haubonee 3¢h-
(hekmugHbIMU npuemamu mexHonoeuu e8o3denbisaHusi cou 8 ycrnosusx cmenu CpedHezo [Togomkbs sensiemes coyemanue
2nybokoli 6e3omeasnbHOU 0CHOBHOU 0bpabomku noysb! u npednocegHol obpabomku duckosoll bopoHol Catros ¢ onpbickusa-
Huem nocegos 2epbuyudamu Musom unu Mynbcap.

Cos — LieHHas CenbCKOX03ANCTBEHHAs KyNnbTypa, He uMetowas cebe paBHbIX MO COAEPKAHMIO U KAa4ecTBY
Benka. E€ cemeHa copepxat 28-52% nonHoueHHoro cbanaHcMpoBaHHOTO N0 aMUHOKWUCNOTHOMY cocTaBy Genka u
16-27% xwpa. Cost LWMPOKO MCNONb3yeTCs ANs U3rOTOBMEHNS! MHOTMX BbICOKOMMTATENbHBIX MULLEBBIX NPOLYKTOB M
pasHbiX BUOOB KOopMOB. [lob6aBneHue ee B paLMOHbl KOPMIEHUS MO3BONSET YBENMYNTL NPOAYKTUBHOCTL CKOTa M
NTULbI 1 paLroHanbHee 1Cnonb3oBaTh Apyrue kopma [3, 7).

PaclmpeHve nnowaam nocesa Cov B 3aCyLUMBbIX PETMOHAX, B TOM YMCNe B CTENM 3aBOMMKbS, Bbl3blBAET
HeobX0AMMOCTb COBEPLLEHCTBOBaHUS MPUEMOB BO3AENbIBAHNS 3TOM KymbTypbl, CPEAM KOTOPbIX BaXHOE MECTO 3a-
HMaeT 06paboTka NoYBbI M BHECEHME repbuumaos ans 6opbbbl C COPHOM pacTUTENBHOCTLIO [2, 5].

Lenb uccnedogaHull — onpegennTb ONTUMasbHble NPUEMbI OCHOBHOM, NpeanoceBHON 06paboTky NOYBLI U
NpUMeHeHns repouLmMaoB B TEXHONOrMM BO3AENbIBAHNS COM B ycrnoBusix cTenu CpeaHero MoBomKbS.

3adayu uccnedosaHull — YCTaHOBUTb YPOXAMHOCTb CON 1 COAEPAHME XMpa B 3€PHE, a TaKkke AMHAMUKY
3aCOPEHHOCTM MOCEBOB COM B 3aBUCUMOCTM OT NPMEMOB OCHOBHOM M NPeAnoceBHON 06paboTkM NoYBbI U NPUMEHE-
HWS repOuUMaoB B hasy 2-3 NMUCTLEB Y COM.

Mamepuanbi u MemoOdbi uccnedogaHull. DKCNEPUMEHTANbHbIE UCCMEAOBAHNS NO WU3YYEHWIO BRMSHUS
cnocobos 06paboTku NoYBkI M repOULIMA0B Ha YPOXaNHOCTL COW BbINOMHEHbI Ha onbiTHOM none 000 «CTM» XBo-
pocTsHCKoro panoHa Camapckoi obnactu B 2012-2014 rr.

lMoyBa OMbITHOMO y4acTka — YepHO3eM OBbIKHOBEHHbIA MarnoryMyCHbI CPeAHEMOLLHbLIA CPeaHECYTNINHI-
CTbIil C CofepxaHueM rymyca B naxoTtHom crioe  5,1%, nogswxHoro cpocdopa u kanus (no Ympukosy) 125 w
200 wmr/kr, cootBeTCTBEHHO. OBBEKT UCCneaoBaHuii — cosi, copt Camep 1.

[ins BLINONMHEHWS! NOCTaBNEHHbIX B paboTe 3a4ay NpoBOAMNACh 3aknazka noneBsoro onbita no creayioLen
cxeme: ®aktop A — npuem OCHOBHOI 06paboTkn nouBbl: 1) Benawka Ha 25-27 ¢M (KOHTponb); 2) 6esoTBanbHoe
pbIXeHne Ha 25-27 cm; 3) BesoTBansHoe pbixneHne Ha 10-12 cm. ®aktop B — opyave ans npegnocesHon 0bpabot-
kv noysbl: 1) koMBUHMpOBaHHOe opyaune KynbTuBatopHoro Tuna KCO-10,5, obpaboTka noysbl Ha rnybuHy 4-6 cwm;
2) KOMBUHMPOBaHHOe OpyaAue C AnckoBbIMU pabounmm opraHamu Catros, 06pabotka nouBbl Ha rnyouHy 4-6 cm. Pak-
Top C — obpabotka repbuumaom: 1) koHTponb (6e3 obpaboTku repbuumaamu); 2) Mueot (0,6 n/ra); 3) Mynscap
(0,8 n/ra). MoBTOPHOCTL OMbITa — TPEXKpATHas. Mnowaab AensHOK nepeoro nopsigka — 6000 m2, BToporo — 2000,
TpeTbero — 1000 m?, AensaHku pa3meLLanych No MeToAY pacluenneHus.
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ArpoTexHuka — obLienpuHaTas 4ns cTenHon 3oHbl Camapckon obnactu. [Ins 60pblbl ¢ COpHON pacTuTenb-
HOCTbIO B (pa3y 2-3 NUCTLEB KyMnbTypbl NMpUMeHANUCH repbuumabl Mynscap ¢ Hopmoi 0,8 n/ra u MBOT ¢ HOpPMON
0,6 n/ra.

MorogHble yCroBKS B roabl UCCneaoBaHuii 6onee nomHO xapakTepuayeT rapoTEPMUYECKUIA KOIDDULMEHT
(TTK) B BereTaunoHHbln nepuog pactenun con. Tak 2012 r. (T'TK — 0,9) — HegoctaToyHO BnaxHbIM, 2013 T.
(T'TK - 0,8) — HegocTaTouHO BnaxHbIi, 2014 r. ((TK - 0,9) - HegocTaTo4HO BNaxHbIN [1]. 3TO N03BONUNO AOCTOBEp-
HO NpoHabnogaTh BNUSHUE Pa3fNyHbIX BapyaHTOB OCHOBHOW W NpeanoceBHoi 06paboTky MouBbI, @ Takke npuMe-
HeHus repbruumaos Ha OPMUPOBAHME YPOXas 3€PHA COM B TUMMYHbIX arpOKMMMATUYECKUX YCNIOBUSX NS CTENHOM
30HbI Camapckoi obnactu.

Pesynbmamsi uccnedoeanuil. [ins 3epH06060BbIX KynbTyp ONTUManbHas BeNWYMHA NNOTHOCTM CrioXe-
HWS (06BEMHOI MacChl) NaxoTHOro crost noyBbl coctaenseT 1,0-1,2 r/cm3, OTKIOHEHWe OT ONTUMAIbHOW BEMUYMHBI
BEAET K CHIMKEHMIO YPOXanHOCTH [4, 6]. B npoBeaEHHbIX MCCnenoBaHusX YCTaHOBMEHO, YTO BEIMYMHA NOTHOCTM
MoYBbl B BECEHHUII MEpUoS W3MEeHsANach B 3aBMCUMMOCTW OT crnocoba OCHOBHOM 06paboTki nouBbl. PesynbTathl
ONpeAEneHns NIIOTHOCTY CIIOKEHMS NOYBbI NOCIE NOCEBa COM NoKasanu, YTO Nocne BCMallKX 3TOT nokasaTerb Co-
craensn B8 cnoe 0-30 cm 1,07 r/em3, Mpu rny6okoit u menkoit 6e30TBasnbHON OCHOBHON 06paboTke 3HaYeHWe NIOTHO-
CTM NaxoTHOrO Cnost NOYBbI Okaanock Bbiwe Ha 0,03 1 0,09 r/cm® cooTBeTCTBEHHO. K KOHLY Beretauumn cou B pe-
3ynbTaTe ecTECTBEHHbIX MPOLECCOB, NMOTHOCTb CHOXEHWS noyBbl B cnoe 0-30cm yeennumnack 4o 1,15-1,18 rfemd,
He NPEeBbICVB ONTUMANbHbIX 3HAYEHWA.

B oceHHe-31MHMIn nepnopa HanbonbLuee KONMYECTBO Bnaru ObiI0 HAKONNEHO Ha BapuaHTe CO BCMALLKOW —
51 MM, 4TO COOTBETCTBEHHO Ha 5,8 n 3,2% Gornblue, YeM npu rrybokoM M Menkom 6e30TBanbHOM PbIXIEHNM.
Ha onbiTHOM none Hanbonee pacnpocTpaHEHHbIMI OKa3anuCh CREAYIOLLME BUAbI COPHBIX PACTEHUIA: ManoneTHUe —
npoco KypuHoe (Echinochloa crusgalli L.), weTuHHKK 3eneHbiin (Setaria viridis L.), MeTnuua obeikHoBeHHas (Apera
spica-venti L.), wupwnua 3anpokuHytas (Amaranthus retroflexus L.), wypuua xmuHgosugHas (Amaranthus blitoides
S.), rpeumiuka BbtoHkoBast (Fallopia convolvulus L.), maps 6enast (Chenopodium album L.), unknaxeHa gypHULLIHWUKO-
nuctHas (Cyclachaena Xanthifolia); MHoroneTHue — ocot xénTbin (Sonchus arvensis L.), 6oask noneson (Cirsium
arvense L.), BbtoHOK nonesoi (Convolvulus arvensis L.).

PesynbTaTbl yyeTa 3aCOPEHHOCTW neped NpUMeHeHueM repbuummoB nokasanu, YTo nocrne BChallku Ha
rny6uHy 25-27 M KONIYECTBO COPHSKOB BbINo Ha 2,9-11,3 wWT./M2 MeHbLLe, Yem nocne Apyrux BUAOB OCHOBHOW 06-
paboTku nousbl. MpegnocesHas obpabotka nousbl kynbTueatopom KCO-10,5, HanpaBneHHas Ha Bopbby ¢ copHom
pacTUTENBHOCTbIO Ha MoceBax Cou, okasanach Gonee addhekTUBHOM NO CPaBHEHWIO C AMCKOBOM BopoHom Catros,
00ecneynB YMeHbLUEHNE KONMMYECTBA COPHSIKOB Ha 2,2-6,1 wT./m2 CambiMn 3aCOPEHHBIMK OblnM NOCEBLI COM Nocre
NpoBefeHUs OCHOBHOW 0BpaboTku Moysbl pbixneHnem Ha 10-12 cm W npegnoceBHoit obpaboTku Catros
(24,1 wr./m?).

[MepBble CUMNTOMbI YTHETEHWS COPHSIKOB MOA AEMCTBMEM repbuLMA0B NPOSBRSNMCH Yepe3 Hegento nocne
npumeHeHns. Habniopganocs nobypenne nuctbeB, ocnabnenue Typropa, 3ameaneHune pocta. Yepes AsapuaTth-
TPUOLATb AHEN NUCTbS COPHbIX PACTEHWN 3aKPy4MBaMMUCh C KPAeB U BbICbIXamnu, COPHSKW MOMHOCTbIO noruban.
YY€Tbl 3aCOpEHHOCTM Yepe3 30 AHelt nocne NpUMEHEHNs repbruumMaoB Nokasanu, Y4To B KOHTPOME KONMWUYECTBO COp-
HSAIKOB B pe3ynbTaTe NpopacTaHus UX CeMsH yBennuunock Ao 29,4-59,3 WTyk Ha kBagpaTHbI MeTp (Tabn. 1).

B BapuaHTe ¢ 0CHOBHOM 06paboTKON B BUAE BCMALLKM 3aCOPEHHOCTL MOCEBOB COM, KaK MO KONMYECTBY COp-
HSKOB, TaK 1 MO UX Macce, bbina HUXe MO CPABHEHWIO C aHAMOTMYHbIMKM NoKasaTensMu nocne poixnexus. Mpeano-
ceBHas obpaboTka Catros cnpoBoLMpoBasna npopactaHie CeMsiH COPHSIKOB, TEM CaMbIM YBENNYMB KONMYECTBO COp-
HAKOB Ha 6,0-13,6 LUT./M2 M0 CpaBHEHMIO C 3aCOPEHHOCTLIO B BapuaHTe ¢ npeanocesHoi obpabotkon KCO-10,5. Op-
Hako nocne nposefeHus 06paboTkn Catros CopHble pacTeHUS Xyxe POCAMW 1 Pa3BUBaNCh, YTO OTPA3UIOCh Ha Mac-
Ce COpHSAKOB, KoTopasi Obina Ha 14,1-19,7 r/M? MeHblUe Mo CPAaBHEHMIO C 3aCOPEHHOCTLIO MOCIE NPEAnOCEBHON 06-
paboTku noussl kynbTueatopom KCO-10,5.

B pesynbTate npumeHeHus repbuunaoB Hamborbluee CHUKEHWE MacChl COPHSKOB MO CPABHEHMIO C KOH-
Tponem Habntoganock npu rnybokoin 6e30TBanLHON 06paboTke. Macca COpHSIKOB CHM3MNAch B cpegHeM Ha 96,9%
npw rnybokoit 1 94,8% npu Menkon 6e30TBaNLHON OCHOBHOM 06paboTke, a npw Benawke — Ha 84,1%. Mocne Benavw-
kv Bonee HW3Kas ahheKTUBHOCTL repbuULMAOB NPOSIBNANACL HA ManONETHUX COPHSIKaX, B3OLLEALWNX MOCME OnpbIc-
kuBaHWs. Pasnuumne B apdekTBHOCTM repbumaos bbino HeCyLeCTBEHHbIM. BapuaHTbl ¢ OpyansMy NpesnoceBHON
006paboTKk/ NOYBbI 1 NPUMEHEHUS repBuLUNaoB MO YPOBHIO 3aCOPEHHOCTU TaKKE CYLLECTBEHHO He pasnuyaniucb
Mexay cobon.

YY&T 3aCOPEHHOCTM MHOTONETHUMM COPHSIKaMM Nokasar, YTO Mocne BCMallKu KONMNYECTBO COPHSIKOB CO-
craenano 0,5-0,9 wryk Ha 1 M2, MMpumeHeHue repbuLnaos Npy OTBanbHOM 0CHOBHON 06paboTke cnocobCTBOBarO B
Bonbluen CTEMEeHN CHU3UTL KOMMYECTBO MHOFOMETHWUX COPHSKOB, YeM npu 6e30TBanbHOM OCHOBHOM 0BpaboTke
(B cpegHem 0,7 wt./m2 npm Benaluke, 2,1 v 1,3 wr./m2 npu Menkon v rnybokor 6e30TBanbHON OCHOBHOM 06paboTke).
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MpueMbl NpeanoceBHoi 06paboTki NOYBbI MPAKTUYECKN HE MOBNMSNIW Ha 3aCOPEHHOCT MHOTONETHUMM COPHSIKaMM
MO KONMYECTBEHHOMY COCTaBY.

Tabnuya 1
3acopeHHOCTb NoceBoB cou Ha 30-e CyTKM nocne NpUMEHEHNs repbuumaos, cpegHee 3a 2012-2014 rr.
BapuaHTt Bcero B 7.4. MHOrONETHNX B 1.4. ManoneTHux
cnocob opyave Konuye- Konuye-
y . obpabotka KONMYecTBo, macca, ) macca,
OCHOBHOWA NpeanoCeBHOMN FepBHLIATOM T /2 e CTBO, macca, r'm CTBO, e
0bpaboTku 0bpaboTku wr./m2 wr./m?
KoHTponb 354 2152 32 28,5 32,2 186,7
Catros MveoT 7,1 43,0 04 2,1 6,8 40,8
Bcnatuka, Mynbcap 8,5 37,9 0,3 15 8,2 36,4
25-27 cm KoHTponb 29,4 2349 34 39,6 26,0 1952
KCO0-10,5 Musot 74 355 0,5 27 6,9 32,8
lMynbcap 9,0 32,3 0,3 1,3 8,8 31,0
KoHTponb 53,1 3237 53 84,9 479 238,7
Catros MveoT 4,0 84 0,6 34 34 50
PbixneHve, Mynbcap 43 119 12 8,5 32 3,3
25-27 cm KoHTponb 43,7 337,8 6,4 59,3 374 2784
KCO-10,5 MvsoT 51 10,0 0,6 3,0 45 7,0
Mynbcap 55 12,1 0,6 32 5,0 89
KoHTponb 59,3 4138 71 1319 52,2 2819
Catros MnBot 75 18,4 1,4 6,7 6,1 11,8
Pbixnenue, lMynbcap 6,7 18,9 1,4 6,8 52 12,1
12-14 cm KoHTponb 457 358,9 6,0 91,0 39,7 267,9
KCO-10,5 MveoT 8,8 18,7 15 9,3 73 9,5
Mynbcap 6,8 24,6 14 59 54 18,7

B cpeaHem 3a rogbl npoBefeHns 1ccnegoBaHuin yoopka NoceBoB Ha 3epHO nokasana, Yto Bonee Bbicokast
YPOXaHOCTb COM B KOHTPOIbHBIX BapuaHTax 6e3 BHeCeHus repbuumaos Gbina nonyyeHa nocne 0TBanbHOM BCnaLu-
KW Ha rny6uHy 25-27 cM 1 CocTaBWIa B 3aBUCUMOCTM OT OpYAuMs npegnocesHomn obpaboTkum noysel 0,78-0,85T¢c 1 ra

(Tabn. 2).
Tabnuya 2
Ypoxan 3epHa Con B 3aBUCMMOCTM OT 06paboTKM NOYBbI M MPUMEHEHMs repbuunaos, T/ra
Cnocob Opyave
OCHOBHOA npenﬁgceBHoﬁ Obpaborka 2012r. | 2013r. | 2014y | CPemweesa
repbuumaom 2012-2014 rr.
0bpaboTku 0bpabotku
KoHTporb 0,73 0,81 0,79 0,78
Catros MuBoT 1,20 1,19 1,31 1,23
Beonalka lMynbcap 1,20 1,24 1,24 1,23
25.07 CM’ KoHTponb 0,80 0,87 0,87 0,85
KCO0-10,5 usot 1,24 1,18 1,25 1,22
lMynbcap 1,29 1,24 1,24 1,26
KoHTponb 0,69 0,76 0,77 0,74
Catros MuBoT 1,29 1,25 1,30 1,28
N Mynscap 1,36 1,25 1,34 1,32
2597 o k KoHTporb 0,67 0,70 0,71 0,69
KCO-10,5 nsoT 1,23 1,19 1,25 1,22
lMynbcap 1,22 1,30 1,30 1,27
KoHTponb 0,60 0,63 0,64 0,62
Catros MuBot 1,04 1,08 1,10 1,07
Pbixnenue, lMynbcap 1,03 1,12 1,08 1,08
10-12 cm KoHTporb 0,69 0,65 0,68 0,67
KCO0-10,5 Mueot 1,13 0,95 1,07 1,05
Mynbcap 1,06 1,04 1,11 1,07
HCPos (no daktopam B3aumogeiictaus ABC) 0,01 0,01 0,01

ﬂpmmeHeHme rep6mum,qos nocne BcnaLkk umeno bonee HU3KYI0 S(queKTMBHOCTb B CHWXEHWN MacCbl COp-

HbIX paCTEeHMI, OOHAKO YPOXKANHOCTb COXPaHsNach Ha YPOBHE BapuaHTOB C repbuunaHoin obpaboTkon npu 6e3oT-
BarnbHOM OCHOBHOW 06paboTke Ha 25-27 ¢cM. MNpumeHeHne repbuumaos npu Menkon 6e30TBanbHON OCHOBHOM 0Bpa-
BoTke MMeNo BbICOKYH 3Ch(HEKTUBHOCTb B CHUKEHWUM MACChl COPHBIX PACTEHWUN, OAHAKO YPOXaNHOCTb Npu 3TOM Obl-
na Hwke B cpeaHem Ha 0,17 T/ra, yem npu Bcnaluke 1 Ha 0,18 T/ra, 4em npu pbixneHun Ha 25-27 cm. laHHoe 06cTo-
ATenbCTBO 00bsACHAETCSH BOnbluei BPEAOHOCHOCTBIO MHOMOMETHWUX COPHBIX PACTEHWI, COXPAHMBLLMX XU3HECNOCOD-
HOCTb B repbakpuTUYeCKuin nepuoa con nocne repbuumaHoi 06paboTku, B BapuaHTax ¢ 6e30TBanbHON OCHOBHOM
obpaboTkoit Ha 10-12 cm v 6onee NOMHLIM WX YHUYTOXEHWEM Ha BapuaHTax c rnybokon OCHOBHOM 0BpaboTkoi
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nouBbl. CTaTUCTUYECKN 3HAYMMON Pa3HNLIbI B YPOXANHOCTY COM MEXAY BapuaHTamu NpeanoceBHon 06paboTku noy-
Bbl, @ TaK e Mexay BapuaHTamu repbuynaos He Habnoaanock.

PearnbHas LEHHOCTb 3epHa COM BO MHOTOM OMPeAenseTcs ero kayecTBeHHbIMM nokasatensmu. [loatomy,
Hapsigy C ypoxaeM 3epHa HeOOXOAMMO YUYMTLIBATL MOKA3aTENN €r0 XMMUYECKOrO COCTaBa, OAHUM W3 OCHOBHbIX 5IB-
NAEeTCs CoAepXaHne Cbiporo xupa. PacTeHns cou, kak NpeacTaBUTENs YHUBEPCANbHBIX KyMbTyp, XapaKTepuayrTes
BbICOKUM COZEPKaHMEM XMpPa U BbICOKAM COLEPXXAHWEM CbIPOTO XMpa B CyXOM BeLLECTBe 3epHa. [poBeaeHHble
OMbITbl NOKA3asnK, 4T0 COAEPaHUe CbIPOro X1pa B CyXOM BELLECTBE 3epHa CoM BbIfio 04YEHb BbICOKUM U konebanoch
o1 17,1 5o 20,2% (tabn. 3).

Tabnuua 3
COAGp)KaHI/Ie CbIPOro Xupa B CyXxoMm BeLLIECTBE 3€pHa COU, %
Croco Opyave Obpatorka 2012r. | 2013r. | 2014r. Cpearee
l0CHOBHOI 06paboTkM |npeanoceBHol 06paboTkm repbuumoom
KoHTponb 17,7 18,3 17,4 17,8
Catros MnBot 18,8 19,0 19,7 19,2
Bcnaluka, lMynbcap 18,4 19,0 18,2 18,5
25-27 cm KoHTpornb 17,8 17,4 17,7 17,6
KCO0-10,5 MusoT 17,9 19,0 18,6 18,5
Mynbcap 18,8 19,1 18,0 18,6
KoHTporb 17,1 18,3 17,5 17,6
Catros MnBot 19,1 19,1 179 18,7
Pbixnenue, lMynbcap 19,0 18,9 18,3 18,7
25-27 cm KoHTponb 17,9 17,2 17,8 17,6
KCO-10,5 Mot 18,7 19,0 19,5 19,1
Mynbcap 19,0 19,2 18,4 18,8
KoHTporb 17,1 17,4 18,1 17,5
Catros Mot 19,5 19,0 19,8 194
PbixneHve, Mynbcap 19,6 19,0 20,0 19,5
10-12 cm KoHTporb 17,5 18,4 17,7 17,9
KCO-10,5 Mot 19,3 19,6 19,2 194
lMynbcap 20,2 19,0 19,5 19,6

B cpeHem 3a rofbl UCCefoBaHWA codepxaHne Chbiporo Xupa B 3epHE COM B KOHTpone coctaensno 17,5-
17,9% v 6bINO HUXE TAKOBOrO NoKasaTens Ha BapuaHTe ¢ npuMeHeHnem repbuunaos (18,5-19,6%), yto ceugeTesb-
cTByeT 0 Gonee BnaronpusATHLIX YCNOBUSIX NPOMU3PACTaHUs PacTEHU COM Npu UCNONb30BaHuK repbuunaos. Cyle-
CTBEHHO pa3HuLbl Mexay BapuaHTamm 0bpaboTkn noyskl He Habnaanochk.

3aknoyeHue. 3a 2012-2014 rr. uccnefoBaHuid BbISIBNIEHO, YTO MpU OTCYTCTBMM repbuumaos bonee ag-
(hEKTMBHBIM NPUEMOM OCHOBHOW 06paboTku nouBbl Nog coto B ctenn CpegHero MoBomKbs SBNSETCS OTBANbHAs
BCNaLlka Ha rnybuny 25-25 cm ¢ nocrnegytoLein npegnoceBHoin obpabotkomn noyss! kynbtueatopom KCO-10,5. Iny-
Ookast Be3oTBanbHasi OCHOBHasi 06paboTka NOYBbI COBMECTHO C MPeanoceBHON 06paboTkon AMCKOBOM GOPOHOI
Catros u onpbickBaHuem nocesoB repbuuugamv Mueot unm Mynbcap okasanocs Hanbonee adeKTMBHLIMU Npue-
MaMmn 411 YHUUYTOXKEHMS COPHbIX PAaCTEHWUN W NOMYYEHNS BbICOKOrO ypoxas 3epHa cou, obecneumsas npubasky Ha
0,37-0,58 1/ra.
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Llenb uccnedogaHuli — nosbiweHue nuwegoll yeHHocmu epubos wamnuHeoHa 08ycnopogozo 3a cyém ucnosb308a-
Husi opaaHu4eckux 006agok u onmumu3ayuu cnocoba ux npuMeHeHus. BbisisnieHo enusHue guda u cnocoba NnpuMeHeHUst opaa-
Huyeckux 00basoK pacmumesibHO20 U KUBOMHO20 NPOUCXOXAEHUST Ha XUMUYECKUU COcmag U NUUesyr UeHHOCMb 2pubos
wamnuHboHa dsycnopogozo. OmmeyeHo, Ymo codepxaHue numamersibHbIX 8ewiecms 8 2pubax 3asucum He mosbko om guda
u cnocoba eHeceHUs1 opaaHu4eckux 0ob6agok, HO U om epemMeHu npueomosnieHusi cybcmpama. [pu ebipawjugaHuu Ha cyb-
cmpame, npu20mMoBIeHHOM 8 3UMHUL nepuod epeMeHu, Haubosbuiee codepxaHue Cbipo20 NpomeuHa 6 epubax ommevaemcs
npu ecex cnocobax 8HeceHus 8 cybecmpam nugHoU OpobUHbI, MICOKOCMHOU MyKu nod 8mopoe nepemewiugaHue cybecmpama,
a KpynKku U3 CemsiH cou Usu J1y3au nodcomHeyHoU 8 NOKPoBHYo noysy. [pu 8HeceHUU f1y3au NOOCOTHEYHOU 8 NOKPOBHYIO NOY8Y,
Kpynku u3 3epHa npoca nod emopoe nepemewugaHue cybcmpama e epubax WaMnuHbOHa 08yCnoposo2o ommMeyaemcs
HaumeHblee codepxaHue cbipol knemyamku. Ha cybcmpame, npuzomogneHHoOM 8 nemHull nepuod epemenu, obecneyusa-
emcsi honydeHue 08yX 80/H ypoxas epubos wamnuHboHa 08ycnoposoeo. pubbl, 8bipawjeHHble Ha CUHMEMUYECKOM Cyb-
cmpame, NPU20MOBIIEHHOM 8 flemHuli Nepuod 8peMeHu, omauYyaomes yqwel nuwesol UeHHOCMbIO, YeM 2pubbl, NOTy4YeH-
Hble Ha cybcmpame, npu20MOBNIEHHOM 8 3uMHUU nepuod epemeHu. Haubonbwee codepxaHue Cbipo20 hpomeuHa 6 2pubax
nepeoli u 8mopoli 80/THbI YPOXas MOXHO Nofy4amb ¢ BHECEHUEM & cybcmpam npu 3aknadke 8 kayecmee opaaHu4eckoll do-
6aeku 3,0% nueHoli dpobuHbl. CodepxaHue xe MUHepanbHbIX seuwecms 8 epubax wamnuHboHa 08ycnopogoeo makxe 3asu-
cum He mosbko om euda u cnocoba 8HeCeHUss opeaHuyecKux 006asoK, HO U Om 80/HbI NTOOOHOWEHUS, @ MaKXe 8PEMEHU
npueomogneHus cybcmpama. [pubbi ypoxasi nepeoll 80/HbI, 8bIpaWEHHbIE Ha cybcmpame, NPU20MOBIEHHOM 8 IemHull ne-
puod 8pemMeHU, KaK npagusiio, codepxam MuHeparibHbIX eewecms bonblie, yem 2pubbi ¢ cybcmpama, npu2omosieHHo20 8
3UMHUL nepuod 8pemMeHU.

[p1bbI SBNAIOTCA LIEHHBIM WCTOYHWUKOM MOMHOLEHHOMO NuLLeBOro benka [7], uMetoT 6oratbli XKUPHOKUCIOT-
HbIl U MMHEpanbHbIA COCTaB NoAoBbIX Ten [2, 3], X UCNONbL3YKT ANS NONYYeHUs NPOAYKTOB NUTAHWS C AneTuye-
CKuMK 1 nevebHbIMK cBoNCTBamMK [6]. BbipallmBaHne KynbTUBMPYEMbIX rpubOB NpuBMEKaeT BHUMaHWE NPOWU3BOAM-
Tenen CenbCKOXO3AMCTBEHHOM NPOAYKLUMM, TaK KaK NO3BONSET paLyoHanbHO MCMOb30BaTh NIOLWaaN NOMELLEHUN
W nonyvaTb AOMOMHUTENbHBIA AOXOA BO BHECE30HHDBIN nepuop [4]. CybcTpathbl (KOMNOCTbI), MCMOMNb3yeMble ANt Bbl-
palyBaH1s WaMNUHBOHOB, COAEPXaT HEeLOCTaTOYHOE KOMMYECTBO as30TWUCTbIX BeWecTB, HeobXoauMbix Ans
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NOMyYeHNs BbICOKMX W CTabuUrbHbIX ypoxaes. [NpumeHeHne fo6aBoOK Npu NocCagke MULENUS, BO BPEMS €ro pocta
WNW MPK HacbINKe MOKPOBHOTO CIosi MOBbILWAET ypoxai rpubos [1, 5]. B kayecTBe Takux matepuarnos mMoryT BbiTb
MCMONb30BaHbl PasnuyYHble HEeNULEBbIE OTXOAbl MsiconepepabaTbiBatoLLMx KOMOMHATOB, NPEanpUSTUl pbIGHOR K
KOXXEBEHHOW NPOMBILLMEHHOCTH, BUHHBIX 3aBOZ0B U Ap. CybCTpaT ¢ pasnuyHbIMK OpraHuyeckuMi gobaskamm oTn-
YaeTCs N0 CBOMM (PU3NKO-XMMUYECKUM XapaKTepUCTMKaM U nuTaTenbHbiM cBoncTBam [9]. COOTBETCTBEHHO MUHE-
panbHbIA COCTaB Cblpbs, 0COBEHHO MAKPO- ¥ MUKPOINEMEHTbI, BUSIOT HE TOMbKO HA YPOXANHOCTb, HO 1 Ha XUMW-
YeCKMI COCTaB MNOAOBbLIX TEN rpuboB LWamnHbOHa ABycnoposoro (8, 10].

Lenb uccnedosaHull — NOBbILLEHNE NULLEBON LLEHHOCTM rPUBOB LUaMNHBOHA ABYCNOPOBOrO 3a CYeT UC-
Nomnb30BaHNs OpraHnyeckux obaBoK M oNTUMM3aLMK cnocoba 1x MPUMEHEHUS.

3adayu uccnedosaHull: 1) U3yunTb BAUSHWE OpraHYeckinx 4oH6aBOK pacTUTENBHOM M XMBOTHOTO NPOMC-
XOXOEHNs 1 cnocoba MX BHECEHUSI HA MULLEBYIO LIEHHOCTb rpyboB LaMMMHbOHA ABYCMOPOBOrO, BbipaLLEHHbIX Ha
cybcTpatax, NpUroTOBMEHHbIX B 3UMHUIA W NETHUI NEPUOA BPEMEHM; 2) ONpeaennTb BIUSIHUE OpraHnyeckux goba-
BOK PaCTUTENbHOIO 1 XXMBOTHOTO NPOUCXOXAEHNS U cnocoba X BHECEHUM HA MUHEPanbHbINA COCTaB rpubOB Lamni-
HbOHa ABYCNOPOBOTO, BbIPALLEHHbIX Ha CybCcTpaTax, NPUroTOBMEHHbIX B 3UMHWNA 1 NETHUIA NEPUOL BPEMEHMU.

Mamepuanbi u MemodbI uccnedogaHull. VIcCneaoBaHus N0 U3YYEHWIO BRMSHUSA OpraHNYeckinx So6aBok
1 cNocobOB WX BHECEHWS HA XMMWUYECKMIA COCTaB rpubOB LamMnHBLOHA ABYCMNOPOBOro nposoaunucs B 2012-2013 rr.
Ha Kadbegpe «TexHonorus MPoOM3BOACTBA M JKCMEpTM3a MPOAYKTOB W3 PacTUTENBHOTO Chbipbs» TEXHOMOrMYECKOro
takynsteta ®FBEOY BMNO Camapckon CXA. Cxema npoBegeHus uccnefosaHuin cnegytowlas: ®aktop A (cnocob
BHeceHus 4o6aBok): 1) npu 3aknagke B cybcTpar; 2) Ha 7-i aeHb B cyberpar; 3) Ha 14-it geHb B cybetpar; 4) B no-
kpoBHyto noysy. ®aktop b (Bug opraHuyeckon gobasku): 1) cyberpar 6e3 gobaBok (KOHTporb); 2) cybeTpar + kpynka
13 cemsH com (2% ot maccel cybeTparta); 3) cyberpar + nueHas apobuHa (3% oT Macckl cybetparta); 4) cybetpar +
KMbIX NOACOMNHEYHbIN (2% 0T Macchl cybetparta); 5) cybertpat + nysra noaconHeyHas (3% ot maccel cyberpata);
6) cybcTpat + MscokocTHas Myka (2% oT Macckl cybeTpata); 7) cybeTpart + kpynka U3 3epHa rpeumnxi (3% oT maccbl
cybctparta); 8) cybetpar + kpynka 13 3epHa npoca (3% ot Maccbl cybertpara). [oBTOPHOCTL B OMbITax YeTbIpexkpaT-
Has. Hopma BHeceHus muuenus coctasnsna 5% ot maccbl Cbiporo cyberpara. Beicota cybertpata 15 cm. Mpumens-
NK WTamM LWaMnuHboHa ABycnopoBoro (Agaricus bisporus) — A-15 (6enbin). ccnenosanus nposogunin Ha cybeTpa-
T, npurotoBneHHom B OO0 «Opukc» B 3UMHMI ((heBpanb-MapT) U NETHWUIA (aBryCT-CeHTAOPb) Nepuosd BPEMEHM.
CocraB cuHTETMYECKOTO cybCTpaTa cnegyrowmin: 50% nweHnyHas conoma, 50% nTuumin nomet. Ha 1 T npuroTos-
neHHoro cyberpata BHocunu 60 kr runca. CopepxaHne opraH4eckoro asota B cybcTpare no rogam 1ccneaoBaHmin
W nepuogam 3aknagku U3MeHsnoch B npegenax 2,1...2,4%, aMMOHUIAHOTO a3oTta Gbino He 6onee 0,02% Ha cyxoe
BewlecTtso, pH - 6,9-7,4.

Pesynbmamsi uccnedogaHudl. B onbitax npyu BbipalyMBaHuy WaMNMHbOHA LBYCMOPOBOTO Ha CUHTETUYe-
ckoM cyBcTpare, NpUroTOBMEHHOM B 3UMHUIA Nepuos BpeMeHu (pesparnb-MapT), Kak npasuso, hopmmupoBanack oa-
Ha BOIHa ypoxas NrofoBbIX TEM, XMMUYECKUIA COCTAB KOTOPbIX BO MHOTOM 3aBMCEN He TOMbKO OT BUAA OpraHuye-
CKMX A0OABOK pacTUTENBHOTO W XMBOTHOMO NPOUCXOXAEHNS, HO 1 cnocoba 1x BHeCEeHUs. bea npuMeHeHust opraHu-
Yeckux fob6aBOK CofepaHue Cbiporo NPOTENHA B ypoXxae NIoLOoBbIX TEN WaMnMHbOHA ABYCMOPOBOrO NepBOi BOI-
Hbl COCTaBNANO B cpeaHeM 28,82% Ha cyxoe BeLecTBO. [puMeHeHNe opraHu4eckx 406aBOK PacTUTENBHOIO U Xi-
BOTHOTO MPOUCXOXAEHMS B 3aBUCUMOCTH OT CpOKa M cnocoba 1X MPUMEHEHIS NOBbILLANO KOMMYECTBO ChIPOro Npo-
TeuHa B rpubax Ha 0,49...2,27% u paBHsnoch 29,31...31,09% Ha cyxoe BellecTBO. Hanbonbluee coaepkanue Cbi-
poro npoTenHa B rpubax nepeoii BOMHLI OTMEYEHO Mpu BCeX crnocobax BHECEHWS B CybCcTpaT NUBHONA APOOMHbI
(30,70...31,09%), MACOKOCTHOM MyKu Nog BTOpoe nepemelumBarme cyberpata (30,90%), a Takke npy NPUMEHEHNN B
KayecTBe OpraHW4eckoi Jo6aBKW Kpynku U3 CEMSIH COM WAW Ny3r MOACOMHEYHON C BHECEHUEM WX B MOKPOBHYIO
noysy (30,75 1 30,93% Ha Cyxoe BeLLECTBO COOTBETCTBEHHO).

CopepxaHue CbIpoi KreTyaTki B CyxoM BellecTBe rpuboB LuamnuHbOHa ABYCMOPOBOTO YpoXas nepBoi
BOMHbI B 3aBUCMMOCTM OT BMZa M cnocoba NpuMeHeHWs opraHuyeckunx fobasok BapbupoBano ot 6,77 fo 8,78%.
HanmeHbluee cogepxaHne KneTyaTkin OTMEeYEHO B rpubax, BbIpalleHHbIX Ha CUHTETUYECKOM CyBCTpaTe C BHECEHH-
eM Ny3ri NOACONHEYHOM B MOKPOBHYKO MOYBY W KPYMKW M3 3epHa npoca nog BTOPOe nepemelumnBaHue cyberparta, u
paBHsnocb 6,80 u 6,77% cooTBeTCTBEHHO. Hambonbluee copepxaHue knetyatks Habrnoaanoch Ha BapuaHTax ¢
BHECEHMEeM B CybCTpaT B KayecTBe OpraHM4eckor A0OaBKM XMbixa NOLCONHEYHOMO MpuW 3aknagke, Ha 7-i AeHb
(1-e nepemelumBanmne) v Ha 14- feHb (2-e nepemeLunBaHue) 1 coctaensno 8,57...8,78% a.c.B.

Hanbonbluee copepxaHne MaccoBOi LOMM CbIPOro Xupa B CyxOM BELLECTBE MMOAOBLIX TEN LAaMMNUHLOHA
[BYCMOPOBOr0 OTMEYEHO MPM BblpaLLMBaHUK rPUBOB Ha CUHTETMYECKOM CybCTpaTe C NpUMEHEHUEM KpymKku w13 ce-
MsIH cou npu 3aknagke (1,91%). MeHbLue Bcero xupa 6bino B rpubax, BbipalleHHbIX Ha cybeTpaTe ¢ MCromnb3oBaHu-
€M N1BHOM ApobuHbI, BHOCMMON Ha 14-i AeHb nocne 3aknagku cybcTpata (2-e nepemelunBaHue) 1 B MOKPOBHYHO
nousy, v paeHsnock 1,44 n 1,49% Ha cyxoe BELLECTBO. YCTAHOBMNEHO, YTO €CIM XMbIX NMOACONHEYHbIA BHOCUTL B
cyOcTpart npyu 3aknaake, Ha 7-i aeHb (1-e nepemelinBanne) unu Ha 14-i geHb (2-e nepemeLmBaHie), TO 3TO MOBbI-
LIaeT COAEepXaHNe CbIporo xupa B NMOLOBbIX TENax ypoxas nepsoi BonHbl 4o 1,87...1,88% Ha cyxoe BeLyecTgo.
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Mpwn BCEX cnocobax BHECEHWS MNy3rit NOACONHEYHON COAEPXaHME CbIPOro XuMpa B CyxoM BelyecTse rpubos ocTaeTcs
NPaKkTUYECK HeN3MEHHbIM W BapbupyeT B npedenax 1,62...1,66%.

[Mpy BbIpaLLMBAHWM LIAMMMHBOHA [BYCNOPOBOrO Ha CUHTETUYECKOM CybCTpaTe, NPUroTOBMEHHOM B NTETHMI
nepuog BpeMeHu, obecneunBaeTcs NofyyeHne AByX BOMH ypoxast nnogosbix Ten. CoaepxaHme Cbiporo npoTenHa,
CbIPOW KIETHaTKN 1 CbIPOro Xupa B rpubax waMnuHboHa AByCrnopoBoro, cobpaHHbIX ¢ cybeTpara, NpUroToBEHHOMO
B NETHWI NEpUOA BPEMEHM, Kak npasuno, bonblue, Yem B rpubax ¢ cybcTpara, MpUroTOBNEHHOM B 3UMHWI NEpUOA.
Hanbonbluee Konn4ecTBO CbIPOro NpoTenHa Coaepkanoch B rpubax ypoxasi NepBoi BOMHbI C NPUMEHEHUEM B Ka-
YeCTBe opraHuyeckon fobaBku MMBHOWM APOo6UHBLI, 0COBEHHO NpU BHECEHUM e€ B cybCTpaT npu 3aknajgke, U cocTas-
nsano B cpegHem 31,47% Ha cyxoe BelecTBo. [J0CTaTOYHO BbICOKOE COAEpKaHue Cbiporo npoTenHa Habnoaanock B
CYXOM BelLLecTBe rpuboB, NOMyYeHHbIX Ha BapuaHTax onbiTa ¢ UCNONbL30BaHWEM Takux A0OABOK, KaK XMbIX NOACON-
HEYHbIN N MSCOKOCTHAs Myka, OHO M3MeHanoch B npegenax 30,13...30,61% Ha a.c.. (tabn. 1). B ypoxae rpubos
BTOPO1 BOMHbI 60MbLLE BCEro CbIporo NpOTEMHA Takke 0TMEYanoch Ha BapuaHTax ¢ NpUMEHEHeM B KavecTBe op-
raHnyeckoi fo6aBKk1 NMMBHOM APOOMHBI 1 B 3aBMCUMOCTM OT cnocoba ee NpUMEHEHUs CoaepkaHne nNpoTenHa Bapbi-
poano B npegenax 30,92...31,07% Ha cyxoe BellecTBO. MeHbLue BCEro KneTyaTtku B ypoxae rpubos nepBom v BTO-
POM BOSHbI, MOMYYEHHOM Ha BapuaHTax C BHECEHWEM Kpyrku 13 3epHa npoca B cyberpar Ha 14-i aeHb (2-e nepe-
MeLLMBaHWE) 1 B MOKPOBHYIO NOYBY, a Hanbonbluee ee copepxaxue B rpubax nepeoi BOMHbI ObINo Ha BapuaHTax ¢
NPUMEHEHNEM NBHOM APO6UHBI NPK 3aKnaake W Ha 7-1 OeHb (1-e nepeMelLnBaHmne), B ypoxae BTOPOW BOMHbI — Mpu
BHECEHWUW NBHOW APOBUHBI Ha 14-7 AeHb (2-e nepeMeLLMBaHNE) U B NOKPOBHYIO MOYBY.

Tabnuua 1
CopepxaHue MaccoBoi AoNM BELECTB B rpubax LWaMnuHboHa ABYCNOpoBOro,
BbIPALLEHHOrO Ha CUHTETUYECKOM CybCTpaTe, NPUroTOBMEHHOM B NETHWIA Nepuoa BpeMeHu, % Ha a.c.B.,
cpefHue 3HadeHus 3a 2012-2013 rr.

XWUMUYECKUA COCTaB NNOAOBLIX TEN LWaMMMHbOHA
Bua opranmnueckoit Cpokw 1 cnocobbl npoTenH | Knetyarka | Xup
no6aBku BHECEHUS! BOITHA NNOLOHOLLEHUS!
1 2 1 2 1 2
be3 fobasok - 29,58 29,86 7,20 7,26 1,65 1,60
Mpu 3aknagke B cybeTpar 30,51 30,30 7,88 7,23 1,69 1,82
KpymKka 13 ComsH con Ha 7-1 geHb B cybeTpar 30,50 30,21 791 8,04 1,66 1,64
Ha 14- peHb B cybeTpat 30,43 29,93 7,92 7,64 1,63 1,57
B nokpoBHyt noysy 30,66 30,05 7,82 7,99 1,70 181
IMpyn 3aknagke B cybeTpat 3147 31,02 8,93 8,61 1,50 1,73
MeHas apoBnHa Ha 7-1 geHb B cybeTpat 31,28 31,07 8,83 8,15 1,53 1,63
Ha 14- peHb B cybeTpat 31,29 30,92 8,58 8,97 1,54 1,44
B nokpoBHyt noyBy 31,14 30,94 8,26 8,78 1,37 1,50
INpyn 3aknagke B cybeTpar 30,61 30,75 8,09 7,77 1,90 1,90
KMbIx Ha 7-11 feHb B cybeTpat 30,28 30,55 8,41 8,39 1,86 1,87
NOACONHEYHbIN Ha 14- peHb B cybeTpat 30,59 30,54 7,97 7,93 1,84 1,90
B nokpoBHyt noyBy 30,43 30,45 7,67 8,29 1,74 1,86
Ipu 3aknagke B cybeTpar 30,14 30,31 8,12 8,16 1,61 1,66
Jlysra Ha 7-1 geHb B cybeTpar 30,53 30,05 8,10 787 157 1,58
NOACONHEeYHast Ha 14- peHb B cybeTpat 29,46 30,19 7,41 6,48 1,58 1,61
B nokpoBHyto noysy 30,21 30,07 7,56 6,96 1,57 1,65
INpyn 3aknagke B cybeTpart 30,13 30,22 8,02 7,25 1,73 181
MACOKOCTHaZ MyKa Ha 7-1 geHb B cybeTpat 30,32 30,62 8,30 8,19 1,82 1,54
Ha 14- peHb B cybeTpat 30,36 30,68 7,24 7,90 1,62 1,66
B nokpoBHyt noyBy 30,62 30,61 1,72 7,79 1,72 1,85
INpyn 3aknagke B cybeTpar 29,10 30,78 8,33 7,80 1,62 1,80
Kpynka Ha 7-it geHb B cybetpat 30,32 30,19 8,50 7,48 1,67 1,55
113 3epHa rpeynxu Ha 14- peHb B cybeTpat 29,48 30,28 7,47 7,01 1,60 1,81
B nokpoBHyt noyBy 30,70 30,73 7,48 7,22 1,60 1,53
Ipu 3aknagke B cybeTpar 30,42 30,49 7,10 7,16 1,66 1,65
Kpynka Ha 7-i geHb B cybetpat 29,79 30,33 7,74 7,66 1,65 1,64
13 3epHa npoca Ha 14- peHb B cybeTpat 29,68 30,62 6,59 6,39 1,64 1,62
B nokpoBHyt noysy 30,36 30,76 6,59 6,13 1,67 1,66

Hanbonbluee Konm4ecTBO Xupa Coaepkanoch B rpubax, BbipalleHHbIX Ha cybeTpate ¢ MCNOMnb3oBaH1eM B
KayecTBe opraHnyeckomn fobaBKkM XMbixa NOACONHEYHOMO. B 3aBUCMMOCTY OT cnocoba ero npuMeHeHUs copepxaxme
CbIPOTO KuUpa B NMOAOBLIX TeNax LUaMnuMHbOHA ABYCNOPOBOrO NEPBOW WM BTOPOW BOMHbI U3MEHSIETCS B Npegdenax
1,74...1,90% Ha cyxoe BeLLEeCTBO.

OpraHunyeckue fobaBku pacTUTENBHOTO M KUBOTHOMO NPOMCXOXOEHUS B 3aBMCUMOCTU OT CpoKa 1 crocoba
X BHECEHMS1 OKasblBank HEOAHO3HAYHOE BIIMSHME Ha COOEPXaHWe MUHEpanbHbIX BELWECTB B MAOLOBLIX Tenax
LamnuHboHa. B cyxom BellecTBe rpnboBs ypoxas NepBoi BOSHbI, BbIPALLEHHbIX HA CybCTpaTe, NpUroTOBNEHHOM B
3UMHUIA nepuog BpeMeHn Ge3 NMpUMEHEHWs opraHuyeckux [06aBOK, MaccoBasi [ONS CbIpOW 30Mbl COCTaBMsNa
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5,82%, kanus — 3,29%, chocdopa — 0,79%, kanbums — 0,05%, marHms — 0,13% u Hatpusa 0,069%. IMpu BHECEHMM Op-
raHnyeckux 4o6aBOK pacTUTENbHOMO M KUBOTHOTO MPOVUCXOXKOEHWNS COAEPXaHME CbIPOM 30Mbl B CYXOM BELLECTBE
NNOAOBbLIX Ten MoBblWaeTcs B cpeaHeM Ha 0,25%, kanusa — Ha 0,21%, konnyecTBo ¢occhopa yMEHbLIAETCS Ha
0,04%, a maccoBasi fONA KanbLys, MarHWsa 1 HaTpus ocTaeTcs B rpubax NpaKkTUYeckn Ha TOM Xe YpPOBHe, YTo n 6e3
npuMeHeHuns fobasok. Hanbonbluee KOMUYECTBO ChIPOI 30Mbl U Kanus OTMEYaeTCcs B rpubax, BblpalleHHbIX Ha CUH-
TETMYeCKOM cybeTpaTte, C BHECEHMEM B Ka4eCTBE OpraHN4eckoi JobaBku NMBHON ApoOMHbI HA 7-it AeHb nocne 3a-
knagku cybcTparta (1-e nepemelumBanme), Ha 14-it AeHb (2-€ nepemeLLnBaHne) 1 B MOKPOBHYIO MOYBY, a Takke ny3ru
NOACONHEYHOM Ha 14-1 AeHb (2-e nepemeLLnBaHue).

B rpubax, nonyyeHHbIx Ha cybcTpate, NpUroTOBIEHHOM B NETHWA NEPUOA BPEMEHM, COLEPXKaHNE MUHE-
panbHbIX BELECTB ONPeaensanoch He TOMbKO BAMSHUEM TOTO MU WHOMO BMAA OpraHuveckon fobasku 1 cnocoba ux
NMPUMEHEHMS, HO N BO MHOTOM 3aBMCENO OT BOMHbI NIOLOHOLIEHNS LaMNUHBOHA ABYCMOPOBOro (Tabn. 2). B rpubax
LaMn1HbOHa [ABYCNOPOBOrO ypoXas Nepsoii BOMHbI 6e3 fob6aBok cogepaHue Chipoit 30bl paBHsAnock 5,68%, a B
ypoxae BTOPOW BOSHbI Obinio B cpeaHeM Ha ypoeHe 5,81% a.c.B. Konn4yecTBo Kanus B CyXOM BELLECTBE MIOAO0BbIX
Ten nepBoy 1 BTOPOWN BOJHbI NNOLOHOLIEHNS COCTaBIANO COOTBETCTBEHHO 3,34 1 3,42%, docdopa — 0,72 1 0,62%,
kanbuus — 0,051 u 0,041%, marnus — 0,12 n 0,07%, HaTpus — 0,061 n 0,046%. OTMeYeHo, YTO C BHECEHWEM Opra-
HW4YeCcknx fobOaBOK CoOepKaHne MacCOBOW OONM Cbipoi 301kl B rpubax nepeoi 1 BTOPOA BOMHbI MOBBILIAETCS Ha
0,35 1 0,20% wn cocTaBnseT B CPEAHEM NO BCEM BUZaM 1 crnocobam npuMEHEHUs opraHnyeckmx 4obaBok cooTBeT-
cTBeHHo 6,03 1 6,01% Ha cyxoe BeLLecTBo.

Tabnuua 2
CopaepxaHue MuHeparbHbIX BELWECTB B rpubax waMnmMHboHa ABYCNOPOBOro,
BbIPALLEHHbIX HA CUHTETMYECKOM CybCTpaTe, NPUroTOBNEHHOM B NETHWIA Nepuoa BpeMeHu, % Ha a.c.Bs.,
cpefHue 3HadeHus 3a 2012-2013 rr.

Bug MwHepanbHblli COCTaB MNOLOBbIX TEM LWaMMUHb0Ha
. Cpoku 1 cnocobbl - -

OpraHuyeckoi [pnbbl ypoxas nepsoii BOHbI [pnbbl ypoxas BTOPOV BOMHbI
BHECEHNS = - - - - - - -
pobaskm 30na | kanui | hocdop | KanbLia | Markuit |HaTpuii| 3oma | kanui | occhop | KanbLui | MarHui | HaTpui
bes fobaBok - 568 | 334 | 072 0051 | 012 | 0061 | 581 | 342 | 062 | 0,041 | 0,07 | 0,046
INpyn 3aknagke B cybecTpart 5891 339 | 0,70 0,053 0,12 | 0,066 | 5,84 | 350 | 0,66 0,038 | 0,06 | 0,043
Kpynka Ha 7-it geHb B cybeTpat 597 | 347 | 066 0,056 | 014 | 0,052 | 589 | 357 | 062 | 0,044 | 0,06 | 0,047
13 CEMSH CoM Ha 14- geHb B cybeTpat 6,06 | 351 | 064 | 0,057 0,11 | 0,058| 586 | 354 | 062 | 0,041 | 0,07 | 0,048
B nokpoBHyto noysy 572 | 326 | 0,63 0,057 0,12 | 0,060 | 597 | 348 | 0,62 | 0,037 | 0,07 | 0,046
Mpu 3aknagke B cybeTpar 6,34 | 363 | 082 0,060 0,14 | 0,067 | 643 | 3,78| 0,73 | 0,049 | 0,11 | 0,060
MusHas Ha 7-i1 eHb B cybetpar 6,57 375 | 0,79 0,056 | 0,12 | 0,060 | 642 | 375 | 0,73 | 0,048 | 0,11 | 0,055
ApobuHa Ha 14- geHb B cybeTpat 6,08 350 | 0,76 0,061 012 | 0071| 6,34 | 372| 0,71 | 0,045 | 0,08 | 0,058
B nokpoBHyto noysy 643 ] 362 | 0,79 0,059 014 10069 631 | 363 | 0,74 | 0,048 | 0,11 | 0,058
INpyn 3aknagke B cybeTpart 6,14 | 346 | 0,67 0,057 0,09 | 0,063| 6,05 | 351 | 0,64 0,039 | 0,07 | 0,046
Kwmbix Ha 7-i1 feHb B cybetpar 596 | 343 | 0,66 0,055 | 011 | 0,054 | 584 | 352 | 062 | 0,038 | 0,08 | 0,049
NOACONHEYHbIN Ha 14- geHb B cybeTpat 585] 351 | 0,63 0,055 012 | 0,059 | 586 | 354 | 0,65 | 0,042 | 0,08 | 0,042
B nokpoBHyto noysy 6,02 | 348 | 0,62 0,060 | 0,10 | 0,063 | 581 | 350 | 063 | 0,041 | 0,08 | 0,044
INpyn 3aknagke B cybecTpart 597 ] 361 | 0,63 0,052 0,12 | 0,051 | 595 | 357 | 0,65 0,041 | 0,07 | 0,048
TNyara Ha 7- geHb B cybeTpat 595 | 356 | 0,65 0,054 0,11 | 0,057 | 588 [ 356 | 065 | 0,043 | 0,06 | 0,046
MOACONHEeYHas Ha 14- geHb B cybeTpar 6,05| 345 | 0,63 0,067 0,12 | 0,056 | 6,07 | 3,64 | 0,63 | 0,043 | 0,07 | 0,047
B nokpoBHyto noysy 583 | 353 | 067 0,069 | 013 | 0,058 | 575 | 353 | 064 | 0,040 | 0,05 | 0,046
Ipu 3aknagke B cybeTpar 6,14 | 355 | 0,67 0,057 0,10 | 0,063 | 6,04 [ 355| 065 | 0,042 | 0,07 | 0,046
MsicokocTHas Ha 7-7 geHb B cybeTpat 589 | 3,44 0,65 0,060 0,13 | 0,063 | 5,78 | 3,48 | 0,65 0,041 | 0,07 | 0,045
Myka Ha 14- geHb B cybeTpar 575] 351 | 0,65 0,058 | 0,13 | 0,052 | 587 | 352 | 063 | 0,039 | 0,05 | 0,045
B nokpoBHyto noysy 585 340 | 0,65 0,056 0,12 | 0,060 | 597 [ 345| 064 | 0,039 | 0,07 | 0,045
INpyn 3aknagke B cybeTpart 6,00 335 | 064 0,042 0,13 | 0,062 | 6,04 | 352 | 0,63 0,036 | 0,07 | 0,046
Kpynka Ha 7-i1 feHb B cybetpar 6,20 | 346 | 0,66 0,057 0,09 |0064| 611 | 352 | 0,65 | 0,042 | 0,08 | 0,046
13 3epHa rpeunxi|  Ha 14-i geHb B cybetpat 599 | 342 | 0,65 0,059 011 | 0063 | 592 | 351 | 0,64 | 0,040 | 0,05 | 0,050
B nokpoBHyto noysy 595] 363 | 064 | 0058 | 012 | 0,062 | 6,03 | 356 | 064 | 0040 | 0,06 | 0,042
INpyn 3aknagke B cybecTpart 592 | 356 | 0,65 0,052 0,11 | 0,060 | 6,05 | 363 | 0,66 0,040 | 0,08 | 0,045
Kpynka u3 Ha 7- geHb B cybeTpat 599 | 334 | 0,63 0,059 0,11 | 0,062 | 6,07 [ 356 | 064 | 0,041 | 0,06 | 0,051
3epHa npoca Ha 14- geHb B cybeTpar 6,29 | 365 | 0,62 0,064 | 012 | 0,065| 6,05 | 355 | 064 | 0,041 | 0,06 | 0,047
B nokpoBHyto noysy 6,04 350 | 0,65 0,059 | 0,09 | 0,053| 595 | 350 | 0,64 | 0,042 | 0,07 | 0,050

KonnyecTBo kanus B rpnbax nepsoit BOMHbI, MOMYYEHHbIX HA BapuaHTax OnbiTa C NPUMEHEHNEM OpraHnye-
ckux gobasok, yBenuumaetcs Ha 0,16%, B rpubax BTopon BonHbl — Ha 0,20% a.c.B. Maccosas gons ¢ocdopa,
KanbLus, MarH1s W HaTpusl B CYXOM BELLECTBE NIOAO0BbIX TEN WaMnUHbOHA ABYCMOPOBOTO C BHECEHWEM OpraHuye-
CK1X [LO0BABOK, MO CPABHEHMIO C KOHTPOIIEM, U3MEHSIETCS HE3HAYNTENBHO.

BbISIBNIEHO Takke, YTO B CyxOM BeLecTBe rpuboB ypoxasi NepBoit BOMHLI, N0 CPaBHEHUO C rpubamun ypo-
Xasi BTOPOIA BOIHbI, HECKOMNbKO BOnblLLEe COAEPXKMUTCA ChbIpon 301bl, docdopa, KanbLmsl, MarHust U HaTpusi, HO, MpW
3TOM, B HUX OTMEYaeTCs MeHbLUee cogepxanue kanus. Hambonbluee cogepxaHie Cbipoi 305kl B CYXOM BELLECTBE
NNOAOBbIX TeN LWaMn1HbOHa ABYCMOPOBOrO ypoXast NepBoi BOMHbI, BbIPALLEHHOTO Ha CybcTpaTe, NpuroToBAEHHOM
B NETHW nepuog BpemeHu, HabnogaeTcs, kak NpaBuro, Ha BapuaHTax, rAe B KauyecTBe OpraHnyeckon fobaBku
NpUMeHsIeTCa nuBHas ApobuHa, 0COBEHHO C BHECEHMEM €€ Npu 3aknagke Ui Ha 7-i geHb B cybeTpart (1-e nepe-
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MeLLMBaHWe). Ha oaHHbIX BapuaHTax onbiTa B rpubax ypoxasi nepBoil BOMHbI COAEepKaHKe CbIpoi 30Mbl COCTaBNSET
B cpeaHem 6,34...6,57%, a B ypoxae rpuboB BTOpoi BonHbl — 6,42...6,43% Ha cyxoe BellecTBo. bonbluee comep-
aHWe 30MbHbIX 3NIEMEHTOB B rpubax NepBoi U BTOPO BOMHbI MOLOHOLLEHWS NPK UCNONb30BaHUM NUBHOM Apobu-
Hbl CBSI3@HO C TeM, YTO B HWX, KaK npaBuo, Gonblue, Yem B rpubax, BblpalleHHbIX Ha cybcTpaTax ¢ NpUMEHEHeM
JPYTUX opraHn4ecknx 4obaBok, COAEPXUTCS Kanusi, dhocdopa, KanbLys, MarHus 1 HaTpus.

3aknoyeHue. pubbl WaMNMHbOHA ABYCMOPOBOrO, BblpalLEHHbIE Ha CUHTETWYECKOM cybcTpate, mpuro-
TOBSIEHHOM B NETHWI NEPUOA BPEMEHU, OTIIMYAKTCS NyuLLEN MALLEBON LEHHOCTb0, YeM rpubbl, NOMyYeHHble Ha
cybetpare, NPUroTOBNEHHOM B 3UMHUIA Nepuos BpemeHu. Hauborbluee copepxaHne Chiporo npotenHa B rpubax
NepBOW 1 BTOPOW BONHbI ypoXas MOXHO NOfyyaTb C BHECEHEM B CyOCTpaT Npu 3aknagke B Ka4ecTBe OpraHN4eckomn
pobaskn 3,0% nueHOM ApobuHbl. CoaepaHue xe MUHeparbHbIX BELeCTB B rpubax LaMnuHbOHa ABYCNOPOBOrO
Takke 3aBWUCUT He TONMbKO OT BMAA U Cnocoba BHECEHWS OpraHMYecknx 4OBaBOK, HO U OT BOMHbI NMOAOHOLEHUS, a
TaKkke BpeMeHu npurotoBnexus cybeTpata. Mpubbl ypoxas nepBon BOMHbI, BbIpaLLeHHbIE Ha CybeTpaTe, NpuroTos-
NEHHOM B NETHUIA NEpPUOL BPEMEHM, KaK NPaBuUIo, CoAepXKaT MUHEpanbHbIX BewecTB bonblue, Yem rpubel ¢ cyb-
CTpara, NPUroTOBNEHHOIO B 3UMHUI NEPUOL BPEMEHMU.
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Llens uccrnedogaHuli — 060CHO8amMb OCHOBHbIE MEXHOI02UYECKUEe napamemps! U oUueHUmb cmeneHb UX 6/1UAHUA Ha
npouecc nosy4eHus nonud>yHKuu0Haanoao KOMno3uma Ha OCHO8€e CMecCU 3epHa nweHuybl U CeMsaH MbIK8bI. 3KcnepumeH-
marbHble uccnedo8aHus 8bINOJHANUCE C NOMOWbK O0OHOWHEKO8020 npecc—ekcmpydepa, 00NOAHUMENBLHO OCHAWEHHO20
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obopydosaHuem, NO3BONSOWUM peanu3oeams mepmMosakyyMHoe eosdelicmeue Ha 8bixo0Awull U3 ubepbl MaWUHb! 3KC-
mpydam. O6bekmom uccrnedosaHus A8MAUCH HEUSMESbYEHHbIE 3ePHAa NWEHUUb! U HEOYUWEHHbIE CeMeHa MbIKebl, KOmopble
akcmpyduposanu cogmecmHo 8 meyerue 15-20 ¢ npu memnepamype 100-105°C ¢ nocnedyrowum gosdelicmeuem Ha 8bIx005-
wee u3 gunbepbl Mampuybl akcmpydepa Cbipbe NOHUXEHHbIM dasneHueM, pasHbiv 0,05 MIMa. Yacmoma epaweHus wHeka
npecc-akecmpydepa cocmaensina 7,5 ¢t, duamemp ¢punbepsi Mampuub! skcmpydepa — 4 mm. B kadecmee uccrnedyembix ghak-
mopos bbInu 8bI6paHbI NPOLEHMHOe co0epxaHue CeMsIH Mbikebl 8 3KCMPYOupyeMoll CMEeCU U 8/1aHOCMb COCMABAWUX ee
UHepedueHmos. 3a kpumepuli ka4ecmsa NOMyYEHHO20 NOMUMYHKUUOHaIbHO20 KOMNO3uma Obim NPUHAM UHOEKC pacliUupeHUst
akempydamog (koaghgpuyueHm e3pbiga). IkcnepumeHrm nposodurncsi 8 mpexkpamHol nosmopHocmu. B pesynemame cmamu-
cmuyeckoll o6pabomku aKkcnepuMeHmanbHbIX 0aHHbIX nofydeHa MamemMamuyeckas MoOeflb 8mopoeo nopsidka, adekeamHo
onucelgarowas 3agucumocms UHOeKca pacuwupeHust akcmpydamos om uccnedyembix (hakmopos. AHanu3 MoOesnu nokasbiea-
em, 4mo ¢ yMeHbleHuem donu cemsiH mbikebl 8 cmecu 00 20-25% uHOeKe pacliupeHus akempydama eozpacmaem 9o 3,4-3,6.
Mpu 3amom, OaHHbIl Kpumepul Kayecmsa NOMYYEHHO20 NOMUhYHKULUOHATBHO20 KOMNO3UMa CyWeCcmeeHHO 3agucum om co-
OMHOWEHUS 8NaxHOCMU dKCMpPyOupyeMbIX 3ePeH NWEHUUbI U CeMSIH MbIK8bI, @ MaKXe 81axHOCMU 3KCmpydupyemol cMecu 8
yenom. [ns nonyyeHust nomugyHKUUOHaIbHO20 KOMNO3uUma U3 CMEecU 3epHa NWEHUUb! U CeMSH MbIKebl C NPUEMTEMbIM KO-
agpuyueHmonm e3pbiga (3,0-3,2) 8 kayecmee HanoHUMENs MOXHO UCNO/Mb308aMb NWEHUUY C 8naxHocmbio 14-15% e konu-
yecmae 75-80% k akcmpydupyemol macce. [Tpu amom enaxHocmes obpabambigaeMbix CeMsIH Mbik8bl HE06Xx00uMO nod0epKu-
eamb 8 npedenax 32-35% ¢ mem, ymobbi obecneyums codepxaHue 800b1 8 akcmpydupyemoll cmecu 6 konuyecmege 18-20%.

13B€CTHO, 4YTO BO MHOMUX pernoHax POCCMM paLMOH NUTaHWS XUTEnei B TOW UK MHOWN Mepe AedULMTEH B
OTHOLLEHUN Benka, NOMMHEHACHILLEHHbIX XUPHbBIX KUCIOT (OMera-3, omera-6), pacTBOPUMbIX (NEKTWH, kKaMeau, cru-
31) 1 HEPaACTBOPUMbIX MULLEBBIX BOMOKOH (KneTyaTka, nurHuH), ButamuHoB (E, rpynnel B v ap.), a Takxe Lenoro ps-
Aa MuHepanbHbIxX BelwectB. OaHUM 13 3 EKTUBHBIX M 3KOHOMUYECKM 0BOCHOBaHHbIX CMOCOBOB peLLeHnst JaHHOM
npobrnembl MOXeT bbITb pa3paboTka HaTypasnbHbIX (OyHKLMOHAMBHBIX KOMMO3UTOB, C MOMOLLLIO KOTOPbIX PErYASPHO
notpebnsiemble B Ny NpoayKTbl oboralanmch bbl HEAOCTAOWMMI ANS HOPMANBHOTO MUTAHNS NOAEN NHIPEANEH-
Tamu. B 3TOM OTHOLLEHMM 3aCNyX1BaAET BHUMAHWS OMbIT NPUMEHEHUs B Ka4ecTBe (DYHKLMOHANbHON 400aBKM K Myy-
HbIM KOHOUTEPCKAM 1 X1eB0oBYNOYHbIM U3LENNAM KOMMO3UTOB, MOMYyYEHHbIM MyTEM 3KCTPYAMPOBaHNS CMECK pacTy-
TEMNbHOrO ChIpPbs C BbICOKAM COAEPXaHNEM Kpaxmana, nMnugoB, 6enka u N1LLEeBbIX BOMOKOH.

B kayecTBe NpuMMEPOB Takmx KOMMO3MTOB MOXHO Ha3BaTb AKCTPYAATbl CMECH 3epHa MLUEHNLbI C CEMEHaMM
TbIKBbI, PACTOPONLUK, NbHA, KyHxXyTa W ap. [1, 4]. Hanpumep, B TbIKBEHHbIX CEMEHaX C 0BOMOYKOA OTHOCUTENBHO
MHoro 6enka, Xupa u KneTtyatku, npu 3ToM 6enok u He3amMeHUMble NOSIMHEHACHILLEHHbIE KUPHBIE KUCMOTbI 4OCTa-
TOYHO XOpOLWO cbanaHcmpoBaHsl [8, 9]. B cocTae Macna cemsiH ThIKBbl BXOAWUT Tokodepon (BUTamuH E), urparoLumii
BaXHYI0 PONb B TKAHEBOM AblXaHUW KNETOK M 06naaalowmin BbIpaXeHHOM aHTUOKCUAAHTHON crnocobHocTbi. Obo-
foyKa CEMSH ThIKBbI SIBMISIETCS UCTOYHUKOM MOBBILLEHHOTO COAEPKaHWS MUKPOSNEMEHTOB M MULLEBLIX BOMIOKOH NO
OonbLUei YacT CBOEN HepacTBOPUMbIX. B M3MenbYeHHOM BWAe OHa CYMTAETCS XOPOLMM 3HTEpPOCOPOEHTOM W
Hapsigy ¢ aacopOLMOHHOM CMOCOBHOCTLIO NO3BONSET AOMNONHUTENBHO BBECTM 3HA4NMOE ANS OpraHu3Ma YenoBeka
KONMUYECTBO Xene3a, kanus, MarHns 1 meam [6]. B cemeHax ThIKBbI (B TOM YMcne U B UX 060nouke) B 60MbLIOM KOMu-
4eCTBE COAEPKUTCSH BECbMa BaxHblil ANt MMMYHHOW CUCTEMbl YenoBeka MUKPO3NEMEHT — LuHK. B ceposarto-
3€I1EHOM CII0€, KOTOPbI B OYMLLEHHBIX CEMEHaX ThbIKBbI, KaK MPaBuUNo, OTCYTCTBYET, COAEPXUTCA AOCTaTOMHO pea-
kasi aMMHOKMCNOTa — KyKypOuTUH, Gnaroaaps KOTopoil cemeHa TbikBbl 00nagatoT aHTUreNnbMUHTHBIMU CBOACTBaAMM.
Hebonbluoe cogepxaHue kpaxmana u OTHOCUTENbHO BbICOKOE COAEpXaHWe NMUNUOOB U KNeT4yaTkm He NO3BOMSIOT
nonyyaTb 3KCTPyAaTbl BbICOKOrO KayectBa npu 06paboTke CEMSH ThbikBbl C MOMOLLBIO CEPUIMHOTO 060pYyA0BaHNS.
K Tomy e SKCTpyaMpOBaHWE PacTUTENBHOTO ChiPbst C BbICOKAM COLEpXaH1eM NUMNMAO0B B YacTU €ro ONTUManbHOM
BMNaXHOCTU CyLLECTBEHHO OTNMYAETCA 0T 06paboTku Kpaxmancoaepxallero coipbs [1, 2, 10].

K ocobeHHocTsIM 06paboTki CEMSH ThIKBbI B 3KCTPYAEPE MOXHO OTHECTU CreaytoLLee:

1) SkcTpyAaThl CEMSH ThiKBbI C 060M04KON coaepxat B cpeaHem 14-16% xupa.

2) Huskuin koachuumeHT TpeHns obpabaTbiBaeMoro Matepuana o LWHEK MallMHbl He MO3BONSET SKCTPYaAN-
poBaTb CEMEHA TbIKBbI MPW TOW BNAXHOCTW, KOTOPYIO OHWU UMEIOT Cpa3y Mocne M3BNeYeHuns 13 nnoaa (TbIKBMHbI).
[MosToMy nocne BblgeneHns CEMSH U3 ThIKBbI BNaXHOCTLI0 34-36%, WX CrefyeT BbICYWWUTb [0 COAepXaHus Bnaru
18-20%. lMpun 6onee BbICOKO BAAXHOCTM CEMSIH UX MACTUYHbIE CBOWCTBA HE MO3BONSIOT MOMYYNTh HA BbIXOAE U3
thunbepbl MaTpULbl HeobxoauMble Ans APMEKTUBHON SKCTPY3NUM AABNEHME U TEMNEPATYPY.

B cnyyae 06paboTku nepecyLLeHHbIX CEMSIH Ha BbIxoge 13 (unbepbl BbIAENSIOTCS M3NULLKK Macna, nioxo
CBSI3aHHbIE C 3KCTPYAATOM, MPOAYKT paccrnamBaeTcs U 13-3a NOBbILIEHHOrO OKACIEHWS NNOXO XPAHUTCS B 0ObIYHbIX
YCIOBMSIX.

3) Temnepatypa aKcTpy3umn Gornblue 105-110°C cnocobcTByeT MHTEHCUMKALMM OKUCTIEHUS Macna B roTo-
BOM NPOJYKTe, YTO 3aCTaBnseT 4OCyLUMBATb €ro 40 copepxaHus Bnaru 5-8% w xpaHuTb Npu NOHWXKEHHbIX TEMMe-
paTtypax (4-0°C).

4) DKCTpyfaT MMeeT OTHOCUTENBHO HU3KYHKD MOPUCTOCTL NMpK Ko3dhduLmeHTe B3pbiBa 6nm3kom K 1.
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YcTpaHnTb BONbLUMHCTBO NEPEYNCIIEHHbIX HELOCTATKOB W NOMYYNTb (DYHKUMOHAMBHBIA KOMMO3NT BbICOKOTO
KayecTBa MOXHO NyTeM COBMECTHOIO SKCTPYAMPOBAHWS CbipbS C OTHOCUTENBHO BbICOKM COLEPXaHWUEM XUPHBIX
KWUCIMOT ¥ NMULLEBLIX BOMNOKOH C KpaxmarcogepxaLim CoipbeM, Hanpumep, 3epHOM MLUeHuMLbl. Takue aKCTpyaaThl npu
coaepxaHuu B HUX Bodbl He 6onblue 10-12 % coxpaHsieT NpaKTMYecku BCe NoNe3Hble CBOCTBA Cbipbsl, M3 KOTOPOro
OHV BbIpaboTaHbl 1 XOPOLLO XPaHATCS B 00bIYHbIX YCnoBusX [1, 4].

Lenb uccnedosaHull — 060CHOBaTb OCHOBHbIE TEXHONMOTMYECKME NapaMeTPbl 1 OLEHUTL CTENEHb X BMK-
SHUS Ha NPOLECC NOMNyyYeHUs NONMMYHKLMOHANBLHOTO KOMNO3UTa Ha OCHOBE CMECH 3epHa MLUEHULbI 1 CEMSH ThIKBbI.

3adayva uccnedosaHull — ONpeaenTb paLoHanbHoe 3HaueHne akTopoB, OKasblBaOWMX HanborbLuee
BNWSIHWE Ha KaYeCTBO AKCTpydaTa CMECH 3epHa MLIEHNLbI 1 CEMSH ThIKBbI.

MMpu aTOM 06LME NOAXOMAb! K MONYYEHMIO U OLEHKE 3KCTPYOATOB B AaHHOM paboTe yunTbiBanm paHee npo-
BeJEHHble aBTOpamMu UccrneaoBaxus [2, 6].

Mamepuanbi u Memodbi uccnedogaHull. JKCNEPUMEHTANbHbIE MUCCTEA0BAHUS BbINOMHANNCL C MOMO-
LbI0 OJHOLLHEKOBOrO NPecc-aKCTpyaepa, LOMOMHUTENBHO OCHALLEHHOro 06opyaoBaHUEM, NO3BOMSOWMM peanu3o-
BaTb TEPMOBaKyyMHOE BO3[ENCTBME Ha BbIXOAALMA M3 Purbepbl MallnHbI AKCTpyAaT [3, 4, 5, 7]. B kayecTe 06b-
eKTa uccnefoBaHus Obina BolbpaHa CMeCb HEM3MENbYEHHbIX 3epeH MIUEHULb! U CEMSH ThiKBbI, KOTOPYHO SKCTPYAM-
poBanu B TeyeHue 15-20 ¢ npu Temnepatype 100-105°C ¢ nocneayoLM BO3GENCTBUEM Ha BbIXOAALLEE U3 (b
epbl MaTpuLbl SKCTPyAepa Cbipbe MOHWKEHHLIM AaBneHneM, pasHbiM 0,05 MIMa. YacTtoTa BpalleHns LWHeka npecc-
3KCTpyaepa coctaensana 7,5 ¢, guameTp punbepbl MaTpuLbl SKCTPYAEpa — 4 MM.

B nccnenoeaHusx NpUMEHSNMCh CeMeHa ThikBbl copTa 3UMHSS cragkas, Macca 100 cemsiH — 42 r, COOTHO-
LeHue sapa u obonoukn 55:45. B kayecTBe uccnegyeMbix bbinm BoibpaHbl cneaytoLme GhakTopbl: cogepxaxue ce-
MSH TbIKBbI B 9KCTPyAMpYyemon cmecn — X, (%), BNaXHOCTb CEMSH ThikBbl — X, (%) 1 BNaXHOCTb 3epHa NLUeHULb! —
X3 (%).3a kputepuin kayecTBa NOSTy4YEHHOTO (OYHKLMOHANBHOTO KOMMNO3WTa Bbln NPUHAT MHAEKC PaCLUMPEHWS AKC-
TpyAaToB (koachuumeHT B3pbiBa) — B (BeapasmepHas BennumHa).

MMpu noucke ONTUMArbHLIX YCNOBWUA NPOTEKAHUS MPOLecca 3KCTPYAMPOBAHMS M MOMYyYeHUs IKCTpeMyma
KpUTEPUS KayecTBa B MOYTM CTALUMOHApHOW 0BnacTu, rae MOBEPXHOCTb OTKMMKA UMEET 3HAYUTENbHYIO KPUBM3HY,
LienecoobpasHo 1Ccnonb3oBaTh MOAENb B BULE NONUHOMA BTOPOW CTENEHN.

lMporpamma akcnepumeHTa bbina peanu3oBaHa C MOMOLLBK LIEHTPANbHOMO KOMMNO3ULMOHHOMO YHUKOPM-
poTtatabenbHOro NNaHNpoBaHUs, COCTOALLEr0 U3 TPeX YPOBHEN: (DakTOPHOrO MfiaHa Tuna 23, COCTaBMAOWEro «s-
PO» LIEHTPArbHOMO KOMMO3MLIMOHHOTO NiaHa; 3Be3AHbIX TOYEK, Ha 0CAX (hakTOPHOro MPOCTPAHCTBA W AOMOMHSIOLLMX
ONbITOB B LiEHTpe nnaHa. Matpuua nnaHnpoBaHms 1 pesynbTaThl 9KCnepUMeHTa npeacTaBneHsl B Tabnuue 1.

Tabnuya 1
MaTpuLia nnaH1poBaHKS 1 pe3ynbTaTbl 3KCNEPUMEHTa
Cucrema onbIToB Ne onbiTa Konnposarble Ghakrops HarypaneHbie akTope! MHpeke pacwmpenus
X1 X2 X3 X1 X2 X3
1 1 -1 -1 20,0 15,0 14,0 32
2 1 1 +1 20,0 15,0 22,0 2.8
MonHblit 3 -1 +1 -1 20,0 35,0 14,0 36
(haKTOPHbIN 4 -1 +1 +1 20,0 35,0 22,0 2,6
3KCNEepPUMEHT 5 +1 -1 -1 40,0 15,0 14,0 2,7
TUna 23 6 +1 1 +1 40,0 15,0 22,0 19
7 +1 +1 1 40,0 35,0 14,0 22
8 +1 +1 +1 40,0 35,0 22,0 1,0
9 -1,68 0 0 132 25,0 18,0 38
e 8 10 +1,68 0 0 46,8 25,0 18,0 1,0
oo 11 0 -1,68 0 30,0 8,2 18,0 18
ok 12 0 +1,68 0 30,0 418 18,0 17
13 0 0 -1,68 30,0 15,0 11,3 24
14 0 0 +1,68 30,0 15,0 24,7 1,1
15 0 0 0 30,0 15,0 18,0 13
o 16 0 0 0 30,0 15,0 18,0 12
u';‘:?;'es 17 0 0 0 30,0 15,0 18,0 12
rara 18 0 0 0 30,0 15,0 18,0 13
19 0 0 0 30,0 15,0 18,0 13
20 0 0 0 30,0 15,0 18,0 12

Mogenb BTOpOro nopsiaka, On1ckIBaloLLast 3aBUCUMOCTb koaddnLeHTa B3pbiBa (B) OT coaepkaHusi CemsiH
TbIKBbI B 9KCTPYAMPYEMOI CMECH, BITAXKHOCTW SKCTPYAMPYEMbIX CEMSIH ThIKBbI U NILEHULIbI, UIMEET BIAA
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B = 13,421 — 0,289X, + 0,005X,2 — 0,034X, + 0,003X,°% — R
—0,598X; + 0,018X5% — 0,002X, X, — 0,002X, X5 — 0,003X, X5

OueHUM CTaTUCTUYECKYKD HaOEXHOCTb YpaBHEHWUSI perpeccuy C NOMOLbo kputepus ®uiepa, KOTOpbIi
NpOBEPSIET HyNEBY MMNOTE3y O CTATUCTUYECKON HE3HAYMMOCTI NapamMeTPOB NMOCTPOEHHOMO PErpeccUOHHOTO ypas-
HEeHWs 1 NnokasaTens TeCHOTbI CBA3U. dakTuyeckoe 3HaueHne F-kputepus dullepa ans Nony4eHHOro ypaBHEeHUs pe-
rpeccun Fp = 14,238. CpaBHIUM €ro ¢ TabrnnyHbIM 3HayeHneM F-kputepus (FT) no 3agaHHbIM YPOBHIO 3HAUMMOCTH (a
= 0,05) n uncny creneHeit ceobogpl (B nakete Statistica: cc mogenm = 9, cc octatok = 10) Fr = 3,02. lMockonbky
Fp>FT, TO HyneBas runotesa oTBepraetcs. Takum 0BpasoM, MPU3HAETCSA CTaTUCTUYECKas 3HAYUMOCTb PErPECCHUOH-
HOrO YpaBHEHMUS W ero napameTpoB. AHanM3 NONYYEHHOro YPaBHEHWS NOKA3bIBAET, YTO HA MHAEKC PaCLIMPEHMS JKC-
TpyAaTa Hanbonbluee BAVSIHUE OKa3blBaKT BNAXHOCTb 3epHa MiueHuubl (koadduumeHT perpeccun 0,598), copep-
XaHWe CeMsiH ThIKBbI B AKCTpyAMpyemoi cmeck (koathdmumeHT perpeccun 0,289) 1 BNaXHOCTb CEMSIH ThikBbI (KO-
adhpuumeHT perpeccun 0,034). ShdhekTbl MEXDAKTOPHBIX B3aMMOAENCTBUN UMEIOT Maroe BNUSIHUE Ha KpUTEPUA
kayecTBa. Hanuuue B Mogenu kBagpaTuyHbIX 3 heKTOB (hakTOPOB NOKA3bIBAET, YTO XapaKTEP BIMSHWA aTUX hak-
TOPOB Ha OTKMUK KPUBOMUHENHBIN (Mapabonnyeckun).

3 onarpammel MNapeto ans koadduumeHTa B3pbiBa IKCTpyAaTa BUAHO (pUC. 1), YTO N3 OCHOBHbIX KOMMO-
HEHT CTaTUCTUYECKN 3HAYUMbIMUM OKa3ammch addekTbl: X, — COAEpKaHWe CEMSH ThIKBbI B SKCTPYAMPYEMON CMECH
N X3 — BNaXXHOCTb 3€PHa MLLEHWL|bI, OCTaNbHbIE OKa3anmchb cnabo 3HaYMbIMK.

MHOXeCTBEHHbIN KO3hUUMEHT Koppenauun ans mogenn R=0,96; koachduumeHT getepmmuHaummn R2=0,92;
cTaTucTYeckas 3HauumocTb coctasnset p<0,0001. MonyyeHHas mMaTeMaTnyeckas MOAENb afeKBaTHa OMbITHbIM
[JaHHbIM NPy OBEPUTENBHOM BEPOSTHOCTH 95%.

KapTta MapeTo t-3Ha4yeHuit gnsa koad.; cc=10
MepemeH.: B
Curma-orpaHuyeHHasn napameTpusaumns

"X1" t -3.585549
X282 t ]|3,201397
X312 t l|3,201397
X3t 2,612842
"X1"™X2 f 1,702841
X2*X3 1,064275
"X1"X3 ¢ i ,6385652
X2t 4358133
.p=,05

t-3HayeHue (ansa koad.;abc. 3HayeHue)
Puc. 1. Quarpamma lNapeto ans koadduLmeHTa B3pbiaa akcTpyaara (B)

[ns noucka aKkcTpemyma yHKLMM perpeccumn 1 (hakTopos, Hanbonee CUMbHO BIUSKOLLUX HA KpUTEpUid on-
TUMW3aLMK, BOCMONb3YEeMCSl FeOMEeTPUYECKON UHTEpRpeTaLmen oNTUMU3NPYEMON (PYHKLAN U U3y4M NOBEPXHOCTb
OTKNWKA B YaCTHbIX 3aBUCUMOCTAX. NS NonyveHus 3aBUCMMOCTEN NOOYepeHO NoACTaBnseM B ypaBHeHue (1) kax-
ObI haKkTop Ha HYyNEeBOM YPOBHE.

3aBuCUMOCTb KoapduumeHTa B3pbiBa (B) OT cogepaHns ceMsH ThIKBbI B 3KCTPYAMPYEMO cMmecH (X;) v
BNaXHOCTU KCTPYAMPYEMbIX CEMSH ThIKBbI (X) MOXeT BbITb NpeacTaBneHa B Buae:
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B = 8,489 — 0,325X, — 0,088X, + 0,005X,? + 0,003X,2 — 0,002X, X,. @

YpaBHeHue (2) bbIno B3ATO 3@ OCHOBY MpW NOCTPOEHWN MOBEPXHOCTW OTKINKA (PUC. 2), XapakTepuayoLLei
3aBMCMMOCTb KO3(hULMEHTa B3PbIBA OT COAEPXaHWA CEMSH ThbIKBbI B 3KCTPYAMPYEMOI CMeck — X1 1 BNaXHOCTM
9KCTPYAMPYEMbIX CEMSH ThIkBbl — X, (LMUpPbI NOKa3bIBAKT YACNOBbIE 3HAYeHUs ko3dduLmMeHTa B3pbiBa B OTMe-
YeHHbIX 0B1acTsX NOBEPXHOCTW OTKNMKA).

1>6
/<6
<5
<4
I <3
B <2

Puc. 2. NoBepxHOCTb OTKMMKA, XapaKTepu3yioLLas 3aBUCUMOCTb Ko3dhduLneHTa B3pbisa (B)
OT COAEPKaHNS CEMSH ThIKBbI B 9KCTPYAMPYEMON CMECU — X U BITAXHOCTW 3KCTPYAMPYEMbIX CEMSH ThIKBbI — X,

padpnyeckuin aHann3 NonyYeHHoO! NOBEPXHOCTW OTKMMKA NOKa3blBAET, YTO 3aMETHOE BRMSHWE Ha KO-
(hULUMEHT B3pbIBA OKa3blBAET COLEpKaHie CEMSIH ThbiKBbl B AKCTPYAMPYEMON CMeCH — X;, NpUYeM ONnTUMarbHble
3HaYeHWs 3TOro napameTpa HaxoasaTes B AnanasoHe oT 10 fo 15%. MpoueHT cofepxaHus Bnaru B aKCTPYAUPYEMbIX
cemeHax ThikBbl — X, C BO3pacTaHWeM MMaBHO yBenuuMBaeT koadduumeHT B3pbiBa (B = 4,5-5,0) B onTumansHom
AnanasoHe 32-35%.

3aBnCMOCTb KoadpdurumeHTa B3pbiBa (B) OT cogepkaHns CEMsH ThIKBbI B IKCTPYAMPYEMOI cMecK (X;) v
BNaXXHOCTU NLeHMLbI (X5) MOXET ObiTb NPeACcTaBNeHa B BUAE YPaBHEHMS:

B = 14,446 — 0,339X; — 0,673X; + 0,005X,2 + 0,018X5% — 0,002X, X;. 3)

Mo nonyyeHHon3aBMCMMOCTH (3) Bbina NOCTPOEHA MOBEPXHOCTL OTKMMKA (puc. 3), aHanmu3 KOTopoi noa-
TBEpXKOAET paHee NpuBeLeHHbIE AaHHbIE (puC. 2).

Tak, copepxaHue CeMsH TbiKBbl B KCTPYAMPYEMOW CMeCH — X, — COBMECTHO C X3 — BMaXHOCTbO 3epHa
MWEHNLbI — OKa3blBAET CUMbHOE BIUSIHWE Ha KOIPdUUMEHT B3pbiBa (B = 4,0-4,5) B pantoHe Tex xe 10-15%. Mpu
9TOM BNaXHOCTb MIIEHWLbI X5 ONTUMarbHa B ananasoHe 13-15%.

3aBnCMOCTb KoathuLMeHTa B3pbIBa (B) OT BNaXHOCTH SKCTPYAMPYEMBIX CEMSH ThIKBbI (X5 ) 1 BNXKHOCTH
nieHnb! (X3) MOXHO NPeAcTaBUTb B BUAE CrEaYHOLLEro ypaBHEHNS:

B = 9,251 — 0,094X, — 0,658X; + 0,003X,% + 0,018X3% — 0,003X,X; . (4)
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1>6
/<6
<5
<4
B <3
B <2

Puc. 3. lNoBepxHOCTb OTKMMKA, XapaKTepK3yioLLas 3aBUCUMOCTb Ko3dhduLieHTa B3pbisa (B)
OT COZIEPXaHNS CEMSIH ThIKBbI B 3KCTPYANPYEMOi CMECU — X; U BMaXHOCTY MIUEHNLbI — X5

Mo nonyyeHHo 3aBrcumocTH (4) Bbina NocTpoeHa NOBEPXHOCTL OTKNMKA (puc. 4).

5 1 O
- T
A ATANANNY = (0
\Vé\\\?&\\}‘“

AT\
S

| >4,5
<45
<4
[ ]1<35
<3

"’6‘ b?’ -<2‘5
<2
<15

Puc. 4. MoBepxHOCTb OTKNWKA, XapaKkTepuaytoLLas 3aBnCMOCTb koadduLpeHTa Bapbiaa (B)
OT BMNAXHOCTW KCTPYAUPYEMBIX CEMSAH ThIKBbI X, U BNaXHOCTU MLWEHNLbI — X5

OKCTPEMYM ko3achuLMeHTa ONTUMU3ALMN HAXOAMTCS B AuanasoHe 3,5-4,0 npu paccmoTpeHun (akTopos
BMNaXHOCTU SKCTPYAMPYEMbIX CEMSIH ThIKBbl — X, W BNAXHOCTU MIUEHULbI — X3, NPUYEM U3 pUCyHKa 4 BUOHO, YTO
OnTUMarbHas BNaXHOCTb CEMSIH ThikBbl 6ygeT 32-35%, a onTumarbHas BNaxHOCTb NweHnLbl 13-15%.
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PesynbTaTthl aKCnepUMeHTanbHbIX UCCNeS0BaHW NOKa3bIBAOT BECbMA BaXHYO B NPAKTUYECKOM MrlaHe 3a-
KOHOMEPHOCTb: MPW OAMHAKOBOM BIAXHOCTW CEMSH ThIKBbI 1 MLEHUUb, 1 TeM Bonee npu BRAXHOCTU MLLEHULbI
GornbLueit, YeM BMaxHOCTb CEMSH ThbIKBbI, MPOLECC SKCTPYAMPOBAHUS CMECH YXyAllaeTca. Mpn aToM B aKcTpyaate
BCTpeyYatoTcs Yactuupbl HeobpaboTtaHHo! nweHnubl. [103aToMy B fanbHelweM b0 NPUHATO peLleHre 4ns nonyye-
HUS BKCTPYAATOB C MOBBILEHHLIM COZEPXKaHUEM MNUNWA0B B KA4yeCcTBE HAMOSHUTENS MCMOSb30BaTh MIUEHWLY C
BNaxXHOCTbI0 13-15%, Npu BNaxHOCTU ceMsiH ThikBbl 32-35%. Takue napameTpbl 3KCTPYAUPYEMOTO Cbipbs NO3BONS-
10T NOMY4NTb NPUEMIIEMOE Ka4yeCTBO JKCTpyadaTa C BbICOKUM cogepxaHunem nunugos (6,0-7,5%) npu cogepxaHum B
obpabatbiBaemoit cmecn 20-25% cemsH ThikBbl. KoapduumeHT B3pbiBa MOMy4aeMoro SKCTpydaTa HaxoguTcs B
npegenax 3,4-3,6.

3aknroyeHue. Pe3ynbTtathl UCCNEA0BaHUIA MOKA3bIBAKOT, YTO C YMEHbLIEHWEM AOMW CEMSIH ThIKBbI B CMECK
[0 20-25% uHOeKC paclumMpeHns aKcTpydaTa Bo3pacrtaeT [0 3,4-3,6. [Npu 3TOM JaHHbIA KpUTepuin kavecTsa nony-
YEHHOro (PYHKLMOHANbHOTO KOMMO3KTa CYLLECTBEHHO 3aBUCUT OT COOTHOLUEHUS BNaXXHOCTW 3KCTPYAMPYEMBIX 3epeH
MLEHULbI N CEMSIH ThIKBbI, @ TaKXe BNAXHOCTU IKCTPYAMPYEMOI CMecK B LenoM. [ns nonyveHus yHKLMOHANbHOro
KOMMO3MTa 13 CMECM 3epHa MLLIEHNLbI N CEMSIH ThIKBbI C MPUEMEMbIM KoadduuneHTom B3pbiBa (3,0-3,2) B Kave-
CTBE HANOMHMTENS MOXHO MCMOMNb30BaTh MLIEHULY C BNaXHOCTbI0 13-15% B konnyectae 75-80% K aKCTPyaMpyemoit
macce. pu 3TOM BnaxHoCTb 0bpabaTbiBaeMblx CEMSIH ThbikBbl HEOOXOAMMO MoaaepxvBaTh B npegenax 32-35% ¢
TEM, YT0ObI 0BEeCneynTb BNAXHOCTb AKCTPYAMPYEMOIA cMec B npeaenax 18-20%.
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Uenb uccnedosanull — ynyduweHue kayecmea 2puboe wamnuHboHa 08ycnopogoeo 3a cyém peaynsmopoe pocma
U CPOKO8 UX NPUMEHEHUS! C NOSILBOM NOKPOBHOL N0YEbI. BbIsieNIeHo, YMo Npu NPpU2OMOseHUU CUHMeMUYeckoao cybecmpama
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8 3UMHUL nepuod epemeHu 8 OCHOBHOM (hopmupyemcsi 00Ha 8o7Ha ypoxas 2pubos. borbuie 8ce20 CbIpo2o NPomeuHa 8 nio-
0oebIx menax co0epXUMCA NpuU 8blpaujugaHuu WamnuHboHa 08ycnopogo2o C noueoM nokpogHol noyebi 0,005% 600HbIM
pacmeopom pezynsimopa pocma «batikan OM 1», «[ymam Hampus» u «Musan-Aepo», a MakcumarbHoe KOnu4yecmeo MUHe-
pasibHbIX 86WECM8 NpuU NPUMEHeHUU peaynsmopos pocma «HB-101». Mpu KynbmuguposaHuu WamMnuHb0Ha 08ycnopogo_2o Ha
cybcmpame, npueomogneHHoM 8 iemHull nepuod epemeHu, obecneyusaemcs nomnydeHue 08yx 80/H ypoxas 2pubos. Bbisere-
HO, Ymo 8 2pubax ypoxasi nepsoll 80/HbI, COBPaHHbIX ¢ cybcmpama, npueomoeneHHo20 8 nemHull nepuod, codepxaHue Chi-
p020 NpomeuHa, CbIpoll Knemyamku U CbIpo2o Xupa bonbwe, yem e 2pubax, 8bIpaeHHbIX Ha cybcmpame, npu2omoeieHHOM
8 3uMHUl nepuod pemeHu. MakcumarnbHoe Konuyecmso Cbipo2o npomeuHa Habdaemces 8 cyxom gewecmee nnodossix mes
npu npumeHeHuu peaynamopa pocma «batikan 3M 1». Haubonbwum codepxaHuem cbipoll Knemyamku epubbi nepsoli 80/HbI
nnodoHOWeHUs omauyalmes npu KynbmueupogaHuU WamnuHbOHa 08yCnopogo2o C UChOb308aHUEM pezynsamopa pocma
«batikan OM 1» u «HB-101», a 2pubbl emopol 80sHbI npu npumerHeHuu 0,005% 80dH020 pacmeopa pezynsmopa pocma
«['ymam Hampusi». Cyxoe sewjecmeo epubog ypoxasi nepgol 80/IHbI, 8bIPAWEHHbIX Ha Cybcmpame ¢ NnpUMEHeHUEM peyris-
mopos pocma, HecKoTbKo 6onbwe codepxum Cbipoll 301, hocghopa, Kanbyusi, MasHUs U Hampusi, 0COBEHHO Npu nNoauge no-
KpogHoU noysbl 600HbIM pacmeopom npenapama «batikan OM 1».

OcobeHHOCTBLIO poccuitckoro rpuboBoacTBa SBNSETCS 6ONbLIOE pasHoobpa3sne NPUMEHSIEMbIX TEXHOMOrMI
1 obopyaosaHus Ans NpuroToBNeHUs cybeTpaTa u BbipawmsaHms rpubos [3, 4, 8]. Mpobnema obecneveHus Hace-
neHus akomnorndeckn HeonacHbiMi 6enokcopepxallMmm NpoayKTamu Beerga SBISETCS B LEHTPe BHAMaHUS yye-
HbIX. MHOrve ydyeHble cumTatoT, uto B Oyadyliem aBe TpeTw notpebHocTelr Yenoseka B Genkax byner yaoBneTBo-
PATLCS 3@ CYET NPOMBILLSIEHHOMO MPOM3BOACTBA CbeA0OHbIX rpUboB. ITO 0BYCMOBNEHO TEM, YTO KYNbTUBMPYEMbIE
rpubbl — LeHHbIN BEenKoBbIN NULLEBON NPOAYKT.

Onu cogepxat Ao 35% npoTenHa, BCe He3aMeHUMbIE aMUHOKUCIOThI, BOMOTYECKM aKTUBHbIE BELLECTBA,
NOBbILLAIOLLME UMMYHUTET YeroBeKa K pasnnyHbIM MHGeKUMsaM [2, 5]. OQHON 13 LEHHENLLMX B MULLEBOM OTHOLLEHNM
KyNbTYp, BbIPALLMBAEMbIX B COOPY)XEHWSX 3aLLMLLEHHOrO rPyHTa, SBASETCA LWaMnUHBLOH ABYCnopoBbli [1]. Ero mox-
HO NonyyaTb B TEYEHWE KPYTIIoro roaa HenpepbiBHO [7].

BaXxHbIM 3rIeMEHTOM COBPEMEHHBIX TEXHOMOMMIA BO3AENbIBaHUS PasfiNyHbIX KyrbTyp, B TOM YKCME U Cbe-
BOGHbIX rpnboB, ABNSETCS NPUMEHEHME CTUMYNSTOPOB pocTa. VX npumeHeHne obecneunBaeT nomnyyYeHne aKonoru-
yeckm 6e30MacHoON NPOLYKLMM 1 OKYNaeTCs 3HAYMTENbHOM NpnbaBkon ypoxas npu HU3KMX 3aTpaTax Ha 0bpaboTku
[6]. BaxkHerLwmMin acnekT ux JercTBUs — NOBbILIEHWE YCTONYUBOCTM pacTeHN K 3aboneBaHnam 1 HebnaronpusTHbIM
BuoTMYecKUM 1 abrnoTnyeckum dakTopam.

B HacTosLee Bpems pbiHOK rpubos B Poccun UcnbITbiBaET AeUUMT CBEXEN M nepepaboTaHHOM Npoayk-
LK, 1 OHOM W3 ero BaxHbIX Npobnem sBnseTcs BbipallBaHne rpnboB TOBAPHOTO KA4eCTBA, €ro COXPaHEHME U [0-
HeceHue a0 notpebutenen B HEU3MEHHOM BMAE, TaK Kak rpubbl SBNSIOTCS CKOPONOPTALLMMCS NPOAYKTOM MUTaHWS.
B cBS3K € 3TUM NOBLILLAETCS POSb UCMONB30BAHMS U3BECTHBIX 1 HOBBIX MPUPOAHBIX M CUHTETUYECKUX PErynsaTopoB
poCTa Mpy BbIpaLLMBaHNN KyTbTUBMPYEMBIX rPUOOB.

Lenb uccnedogaHull — ynyJlleHne kayectea rpuboB LaMn1HbLOHA ABYCMOPOBOrO 3a CYET PErynsTopos
pOCTa M CPOKOB WX MPUMEHEHNS C NONMBOM MOKPOBHOW NOYBbI.

3adayu uccnedosaHull — U3y4nTb BIVSIHNE BUAA PETYNATOPA POCTA U CPOKOB X MPUMEHEHUS HA XUMUYeE-
CKUA M MUHEpanbHbIii COCTaB MMOAOBbLIX TEN MPU BbIPALLMBAHUW LUIAMMMHBOHA ABYCMOPOBOrO Ha CUHTETUYECKOM
cybcTpate, NPUrOTOBNEHHOM B 3UMHMIA U NIETHUI NEPUO BPEMEHN.

Mamepuanbi u memodsbl uccnedogaHull. ViccnefoBaHus NO U3YYEHMIO BIWSHWSL PETYNSTOPOB PoCTa M
CPOKOB WX MPUMEHEHMS Ha U3MEHEHME XMMWUYECKOrO COCTaBa MoA0BbIX TEN LWaMnuHbOHa ABYCMOPOBOrO NPOBOAM-
nucb B 2012-2013 rr. Ha kadpeape «TexHOMNOorus NPoM3BOACTBA U SKCNepTM3a NPOLYKTOB U3 PACTUTENBHOMO Chbipbsi»
TexHonoruyeckoro hakynbteta ®rEOY BIMO Camapckas TCXA. Cxema nposefeHWs UCCNEeA0BaHUIA CriedyroLas:
®dakTop A (HanmeHoBaHWe perynstopa pocta): 1) nonve nousbl 6e3 perynstopa pocta (KOHTPOMb); 2) NOAMB NOYBbI
0,005% pacteopom perynstopa pocta «Anbout»; 3) nonue noysbl 0,005% pactBopom perynsatopa pocta «baikan
OM 1»; 4) nonms nousbl 0,005% pacTBopoM perynsatopa pocta «l'ymat HaTpusi»; 5) norms noyssl 0,005% pacTso-
pom perynstopa pocta «MEFAMUKC»; 6) nonme nousbl 0,005% pacTtBopom perynstopa pocta «Musan-Arpo;
7) nonwe nousbl 0,005% pacteopom perynsatopa pocta «HB-101»; 8) nonus nouskl 0,005% pacTBopoM perynsropa
pocTa «AnuH-akcTpax. Paktop b (Cpoku npuMeHeHUs perynsTopa pocrta): 1) nonmB NOKPOBHOW NOYBbI; 2) NOMMB Mo-
KPOBHOW NOYBbI + NOCNe ypoxas NepBoi BOMHbI. [OBTOPHOCTb B OMbITax YeTbipexkpaTHas. Hopma BHeCeHUs MuLie-
nus coctasnsana 5,0% ot macckl celporo cyberpara. Hopma pacxofa BOGHOrO pacTsopa perynsropa pocta 3a Asa
npuema nonvea coctaensna 8...10 n Ha 1 m2. Konn4yectBo BOMH NOAOHOLWEHUS — 2 BOMHbI. BbicoTa cyberpata
15 cm. MpumMeHsnu WTamm wamnuHboHa asycnoposoro (Agaricus bisporus) — A-15 (6enbin). ccneposarus nposo-
punn Ha cybetparte, npurotoBneHHoMm B ycnosusix OO0 «Opuke» B 3UMHMIA (CheBpanb-MapT) U NeTHWiA (aBrycT-
ceHTAbpb) nepuog BpemeHu. CocTaB cuHTETMYECKoro cybetpata crnegyowmin: 50% nweHnyHas conoma, 50%
nTuamin nomet. Ha 1 1 npurotoBneHHoro cyberpata BHocunn 60 kr runca. CoaepxaHune opraHM4eckoro asota
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B cybcTpate no rogam uccrefoBaHuii M nepuopam 3aknagks u3MeHsnock B npepenax 2,1...2,4%, aMMOHMIAHOTO
asora 6bino He bonee 0,02% Ha cyxoe BelecTso, pH — 6,9-7,4.

Pe3ynbmamsi uccnedoeaHull. B Halwux onbitTax ypoxanHOCTb rpuboB LamMnHbOHA ABYCMOPOBOrO, a
TaKkKe NPOAOIKNTENBHOCTL MIOACHOLLEHNS BO MHOrOM 3aBUCENa OT BPEMEHW BPEMEHW NPUTOTOBNEHNS CUHTETHYE-
ckoro cybetpata. Npu npuroToBneHUn cybeTpata B 3UMHUIA NEPUOL, BpeMeHM (desparb-MapT) B OCHOBHOM Habnto-
Janacb TOSbKO OfHa BOMHA NMOAOHOLIEHUS, @ NpY NPUrOTOBNEHUN cybBcTpaTa B NETHUI Neprog, BPeMeHM (aBrycT-
CEHTAOpb) — ABE BOMHbI NMOAOHOLIEHUSI.

[uTaTenbHas LeHHOCTb rpuboB B NepBY0 04epeab ONpeaensieTcst UX XMMUYECKUM COCTAaBOM. XMMMYECKNI
COCTaB rpnboB, TaK e Kak 1x O1ONOrMyeckne CBOMCTBA 1 pasBUTME, OTNNYAETCS XapaKTEPHbIM CBOeobpasnem, oT-
paxaroLLMM YCIIOBUS XN3HW U NUTaHKUS TPUOHBIX OpraHM3MOB.

Koraa roBopsiT 0 NULLEBOI LEHHOCTH rprboB, B NEPBYL0 04Yepedb NOApa3yMeBaoT MMEHHO Benky, NPOLEHT-
HOe CofepXaHne KOTOPbIX B CBEXMX rpnbax n3MeHsieTcs B npegenax oT 3 Ao 6%, HO Npu BbICYLUMBAHWI OHO YBENH-
ynBaetca 40 30 v Gonee rpamm Ha 100 r maccel. CunTaeTcs, YTO rpubHOM Benok yceamBaeTCs Nroxo 1 6onbluas
€r0 YacTb NPOXOANT OPraHU3M «TpaH3UTOM». BUHON BCeMy BbICOKOE COoAepxaHue nonmcaxapuia XuTiHa — OH Co-
CTaBNSET OCHOBY KNETOYHON CTEHKM rprbos.

B Tabnuue 1 npegcTaBneHbl AaHHbIE MO XMMWYECKOMY COCTaBy rpubOB LUAMMMHBOHA A4BYCMOPOBOrO Ypo-
Kas NepBoW BOMHbI, MOMYy4YEHHOrO € cybeTpaTta, NpUroTOBMNEHHOO B 3UMHMIA nepuog BpemeHun. Hanbonbluee coaep-
XaHWe as0TUCThIX BELLECTB B CyXOM BeLUecTBE rpuboB OTMEYEHO NP BbIpaALLMBaHUK LIAMMMHBOHA [BYCMOPOBOMO
Ha CUHTETMYecKkoM cybeTpaTe ¢ nonmBoM nokpoBHo noysbl 0,005% BOAHBIM pacTBOpPOM perynsTopa pocta «baii-
kan OM 1», «['ymat HaTpus» unm «Musan-Arpo». Ha aaHHbIX BapuaHTax onbiTa B rpubax coaepxanme obLyero aso-
Ta 3a rofbl UCCNEAOBaHNA M3MEHSNOCH B cpeaHem oT 4,89 1o 4,92%, a KONMYeCTBO CbIPOrO NPOTEMHa BbINo Ha
ypoBHe 30,54...30,74% Ha a.c.B., YTO COOTBETCTBEHHO Ha 0,28...0,31% no obLiemy asoty u Ha 1,72...1,92% no ko-
NIMYECTBY ChIPOrO NPOTEeNHa Gorblue, YeM Ha KOHTpONe, rae rpubsl Beipallmeany 6e3 NPUMEHEHUS PErynaTopoB po-
cTa.

Tabnuya 1
XuMnyeckuii cocTas rpuboB LaMnHBOHA 4BYCNOPOBOrO, BbIPALLEHHbIX HA CUHTETUYECKOM CybeTpaTe,
NPUrOTOBNEHHOM B 3UMHWIA Nepuog, BpemeHw, % Ha a.c.B.

Cocras - — PerJ'IﬂTOpr poclT\;laErA y -
€3 perynsropa ankan mart - wBan- MnH-
MTIOACBLIX TEN pocn’f (KgHTpo?b) Anebut M1 HngI/lﬂ MUKC Arpo HB-101 3KcTpa
Asot 4,61 4,81 4,89 4,89 4,86 4,92 4,74 4,87
MMpoTenH 28,82 30,04 30,56 30,54 30,38 30,74 29,60 30,43
Knetyatka 7,33 7,92 8,05 7,95 7,69 7,63 8,09 7,88
XKup 1,63 1,72 191 1,78 1,73 1,86 1,86 191
3ona 5,82 6,09 6,13 6,10 6,17 6,19 6,14 6,15
b3B 56,41 54,24 53,36 53,65 54,04 53,59 54,33 53,65
Kanui 3,29 3,54 3,73 3,74 3,59 3,57 3,77 3,68
®doccop 0,79 0,75 0,80 0,83 0,69 0,74 0,83 0,76
Kanbuuit 0,051 0,053 0,067 0,062 0,057 0,065 0,073 0,071
Martui 0,13 0,12 0,13 0,12 0,11 0,11 0,14 0,13
Harpui 0,069 0,067 0,065 0,080 0,072 0,067 0,070 0,072

UTo KacaeTcsl codepxanus Knetyatku B rpubax, 1o yem eé Bonblue, TeM CriokHee rpubsbl ycBamBatTCs
opraHu3moM. Hauborbluee cogepxaHue Cbipoil KneTyaTku B rpubax ypoxas nepson BorHbl Habntoganock Ha Bapu-
aHTax C [BYKpaTHbIM MOMMBOM MOKPOBHOI NOYBbLI BOAHBLIM pacTBOpoM perynsaTopa pocta «HB-101» unu «baiikan
OM 1» n coctasnano 8,09 n 8,05% a.c.B. COOTBETCTBEHHO. MeHblLie BCEro CbIpoil KNeTyaTky cogepxanoch B rpu-
Bax, BblpalleHHbIx 6e3 NPUMEHEHNS PerynsaTopoB pocTa (KOHTPOMb), a Takke Ha BaphaHTax C ABYKPaTHbIM NONWUBOM
MOKPOBHOW NOYBbI BOAHBIM PAacCTBOPOM perynstopa pocta «Musan-Arpo» (7,33 n 7,63% a.c.B.).

Copepxalunecs B rpubax Xupbl NPaKTUYECKN NOMHOCTbIO YCBANBAKOTCS. B X COCTaB BXOAAT Takue BaxXHble
COeANHEHMS, KaK NeLMTIH, KOTOPbIA B OpraHuaMe YeroBeka crnocobeTByeT NpeaoTBpaLLeHnio HakonneHns xonecTte-
PUHa, a TakxKe ProcTepuH, U3 KOTOPOro B OpraHu3me BbipabaTbiBaeTcs BuTamuH D. bonblue Bcero MaccoBoit fonm
CbIPOTO XWpa B CyXOM BELLECTBE MMOAOBbLIX TEN LWaMNUHBOHA ABYCNOPOBOTO OTMEYEHO NMpW BbipalLyuBaHuv rpubos
Ha CMHTETUYeCcKoM cybeTpaTe ¢ npuMeHeHreM perynstopa pocta «bakan M 1» unn «dnue-akcTpa» (1,91%). He-
CKONbKO MEHbLLEE COAEPKaHME CbIPOro Xupa B CyXoM BelecTe nnogosbix Ten (1,78...1,86%) Habnioganocs npu
BbIpaLLMBaHUN LIAMMHBOHA [BYCMOPOBOrO C MOMMBOM MOKPOBHOW MOYBbI BOAHLIM PACTBOPOM PErynsropa pocta
«l'ymat Hatpus», «Musan-Arpo» unm «HB-101», a HaumeHbLUee ero konuyecTsa Obio B rpubax, COBpaHHbIX C KOH-
TPOMNBLHOrO BapuaHTa OnbiITa, T.e. 6e3 NpuMeHeHns perynaTopos pocTa (1,63% a.c.B.).

Kpome 6enkoB, X1poB W yrnesogoB rpubbl copepxar onpeaeneHHoe KOnm4ecTBO MUHEPanbHbIX NeMeH-
TOB, BXOLSALUMX B TBEPAbIM OCTATOK CyXOro Bellectsa — 301y. ObLiee KONMYECTBO 30MIbHbIX SNEMEHTOB B rpubax
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LUaMM1HbOHa [ABYCNOPOBOrO HECKOMbBKO OTNNYANOCh MO BapuaHTaM OfbiTa MomvBa NOKPOBHOW MOYBbI BOAHBIM pac-
TBOPOM U3y4aeMbix perynsTopoB pocta. OTMEYEHO, YTO C NPUMEHEHMEM PErynsTOpoOB POCTa KOMMYECTBO ChIpPOW
30bl B CyXOM BeLLEeCTBE MN0A0BbLIX TeN BO3pacTaeT, 0COOEHHO C ABYKPATHbIM NOMIMBOM NOKPOBHOMN NOYBLI BOAHBIM
pactBopom perynsropa pocta «METAMUKC» unm «Musan-Arpo» 1 6eino Ha yposHe 6,17...6,19% Ha a.c.B.

CopepxaHue kanusi, hoccopa, MarHusi, kanbLys 1 HaTpus B rpubax ypoxas NepBor BOMHbI Takke BO MHO-
rOM 3aBKCENO OT BMAA NPUMEHSEMOrO PErynsaTopa pocta npu NonvMBe MOKPOBHOW NOYBbI BOAHLIM MX PAacTBOPOM.
[aHHble Tabnuubl 1 nokasbIBatoT, YTO B 3051e rpuboB LWaMn1HbOHa ABYCMOPOBrO COAEPXMTCS BECbMA 3HAUUTENBHOE
KONMKUYeCTBO Kanus u ¢ocdopa, Kotopble B obLien cymme coctaensioT 70% u Gonee Bceit Macehbl 30kl Makeu-
ManbHOoe CofepXaHne Makpo3rieMEHTOB B NIOAOBbIX TENax LWaMnMHbOHA ABYCNOPOBOr0 Habnaanock npu npose-
AEHUM ABYKPATHOrO MoMMBa NOKPOBHOW NOYBLI BOAHLIM pacTBOpOM perynsTtopa pocta «HB-101» (kanuit — 3,77%;
cocaop — 0,83%, kanbumin — 0,073%, marHuia — 0,14% wn Hatpui — 0,070% Ha a.c.B.).

[Mpn BbIpaLLMBaHWM LIAMMMHBOHA LBYCNOPOBOrO Ha CUHTETUYECKOM CyBCTpaTe, MPUroTOBMEHHOM B NETHMIA
nepuog BpemeHun, obecneynBaeTcs nomnyyYeHne AByX BOMH ypoxas Nnoposbix Ten. CogepkaHne asota W Cbiporo
NpOTENHa, CbIPOiA KNETYaTKM W CbIPOro Xupa B rpubax LWamnuHbOHa ABYCNOpoBOro, cobpaHHbIX ¢ cybcTpara, npuro-
TOBJIEHHOTO B NETHMIA NEPVOZ BPEMEHU, Kak NpaBuno, 6onblue, Yem B rpubax ¢ cybeTpaTta, NPUroTOBAEHHOMO B 3UM-
HWA nepuog (Tabn. 2).

Tabnuya 2
XuMnyeckuit coctaB rpuboB LaMNMHLOHA 4BYCMOPOBOr0, BbIpALLEHHbIX Ha CUHTETUYECKOM cybeTpare,
NPUroTOB/IEHHOM B NETHW Nepuog BpeMeHu, % Ha a.c.B.

Cocras - — PerJ'IﬂTOpr poclT\;laErA y -
€3 perynsropa ankan mart - nBan- MnH-
MNIOAOBLIX TN pocn’f (KgHTpOJ")lb) Anebut oM 1 HngI/lﬂ MUKC Arpo HB-101 aKcTpa
IMonvB NOKPOBHOI NOYBbI
Asort 4,74* 4,86 4,97 4,87 4,85 4,83 4,80 4,85
MMpoTenH 29,58 30,36 31,00 30,39 30,27 30,17 29,96 30,31
KneTvatka 7,20 7,89 8,81 8,31 8,06 8,19 8,29 7,43
Kup 1,65 1,67 1,51 1,88 1,60 1,79 1,66 1,67
3ona 5,68 6,13 6,29 6,05 6,11 6,08 5,97 6,01
BB 55,91 53,96 52,41 53,39 53,97 53,83 54,11 54,60
Kanuit 3,34 3,49 3,70 347 3,58 3,50 343 3,51
®doccop 0,72 0,69 0,80 0,67 0,65 0,65 0,65 0,65
Kanbuuit 0,051 0,056 0,060 0,056 0,054 0,061 0,051 0,058
MarHwuit 0,12 0,13 0,14 0,11 0,12 0,12 0,12 0,12
Harpui 0,061 0,064 0,068 0,060 0,058 0,061 0,063 0,063
lMonuB NOKPOBHOW NMOYBbI + MOCNE NEPBOi BOMHbI ypoxXas

Asor 474 484 497 493 4,86 485 4,94 489
4,78 4,84 4,97 4,91 4,82 4,92 4,86 4,87

Mporent 29,58 30,27 31,06 30,79 30,38 30,29 30,88 30,56
29,86 30,25 31,03 30,65 30,11 30,71 30,33 30,43

Knetyatka 1.20 124 817 1.9 8.40 1.33 807 120
7,26 8,10 8,07 8,32 7,63 8,21 7,49 7,55

Xitp 165 184 174 191 167 182 181 1,66
1,60 1,64 1,66 1,89 1,58 1,61 1,56 1,64

30na 5.68 590 6.21 591 597 597 5.89 6.12
581 593 6,28 5,97 6,00 5,88 5,95 5,99

E3B 55,91 54,77 52,77 5341 53,60 54,60 5337 54,47
55,48 54,09 52,97 53,19 54,69 53,61 54,68 54,40

Kanui 334 3.50 379 3.52 354 357 353 364
342 3,58 3,76 3,57 3,57 3,50 3,54 3,58

docdhop 0.72 0.68 0.74 0.65 0,66 0,65 0,63 0,67
0,62 0,62 0,74 0,64 0,66 0,65 0,65 0,64

KanbLit 0,051 0,039 0,050 0,041 0,042 0,041 0,039 0,042
0,041 0,044 0,049 0,040 0,045 0,043 0,042 0,044

Marmuit 012 0.07 011 0.07 0,08 0,07 0,07 0,09
0,07 0,06 011 0,08 0,08 0,07 0,08 0,07

Harrpit 0,061 0,044 0,060 0,048 0,049 0,046 0,045 0,044
0,046 0,047 0,055 0,051 0,046 0,046 0,046 0,051

lMpumeyaHme: * ypoxai rpuboB NepBoi BOMHbI; ** - ypoxai rpuboB BTOPO BOIHBI.

B 3aBucumocTyt oT Biga perynsatopa pocta v cpoka nonvsa NoKPOBHOM MOYBLI XMMUYECKUIA cOCTaB rprnbos
Mo BOMHaM MNrOAOHOLIEHUS 3HAYUTENBHO OTNMYaeTcs. Hanbornbluee KonuyecTso o6LLEro a3ota B CyXxOM BeLLECTBE
rpuboB NepBoit BOMHbI NNOLOHOLLEHUS HABMOAAN0oCh Ha BapyaHTax OfbiTa C NOMIMBOM MOKPOBHOW MOYBbLI BOAHBIM
pacTBopoM perynstopa pocta «baikan OM 1» n coctaensano B cpegHem 4,97%, yto Ha 0,23% Bonblue, Yem Ha
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KOHTpONe, rae perynatopbl pocTa Npu BblpalluBaHuy WaMnWHLOHA [BYCMOPOBOrO He NpuMeHsnueb. Ha apyrux Ba-
pWaHTax onbiTa C NOMMBOM MOKPOBHOW MOYBbI BOAHBIM PAaCTBOPOM PErynsTopoB pocta «Anbbut»; «'ymat HaTpus»,
«METAMUKC», «Musan-Arpo», «HB-101» unm «3nuH-akcTpay» KonuyecTso obllero asota B rpubax Tawke 6bino
GonbLue, Yem Ha KOHTPOne, 1 M3MeHsINOCk B npeaenax 4,80...4,87% Ha a.c.B.

3aKOHOMEPHOCTb MONOXUTENBHOIO BIIMSHWSA PEryNSTOPOB pocTa Ha yBENUYeHWe KonnyecTsa obLyero aso-
Ta B CyXOM BeLlyecTBe rpuboB, BblpalLeHHbIX HA CUHTETUYECKOM CybcTpaTe, MPUrOTOBNEHHOM B NETHWIA nepuog
BpPEMEHM, COXpaHanach 1 Npu NonyveHun ypoxas BTOPON BOMHbI NMNOAOHOLIEHUS LaMMUMHbOHA [BYCMOPOBOrO.

B rpubax ypoxas BTOpOW BOMHbI Hanbonbluee Konuyectso obLLero asota 0TMEYanoch Ha BapuaHTax C
NONMBOM MOKPOBHOW MOYBbI 1 NOBTOPHO Nocre cbopa ypoxas Nepsoii BOSHbI BOAHBIM PAaCTBOPOM perynsropa pocta
«baimkan OM 1» (4,97% Ha a.c.B.).

HanmeHbluee coaepxaHue Cbiporo NpoTenHa, Kak B rpubax ypoxas nepeoii BOMHbI, Tak U B rpubax ypoxas
BTOPOM BOIHbI, OTMEYAroch Ha KOHTPOIe, rae npu KynbTUBUPOBaHUM LUAMMUHBOHA [BYCMOPOBOrO perynsropsbl po-
CcTa He npumeHsnmueb (29,58...29,86% Ha a.c.B.). MakcuManbHOe Xe KOnMYecTBO CbIporo NpoTenHa B rpubax ypoxas
nepeoi (NONMB MOKPOBHOW MOYBbI) M BTOPOI (MOMMUB MOKPOBHOM MOYBbLI + MOCME MEPBOM BOMHbLI YpoXas) BOMHbI
Habnoganock Ha BapuaHTax ¢ NpUMeHeHeM BOAHOTO pacTBopa perynstopa pocta «barkan OM 1» n paBHANOCH
cooTBeTcTBeHHo 31,00 1 31,03% a.c.B.

MakcumansHoe cofepxaHune Cbipon KneTyaTku B ypoxae rpubos nepsor BOMHbLI Habmoaanock ¢ UCnonb-
30BaHueM perynsaropa pocta «baikan AM 1» n «HB-101» (8,81 1 8,29% Ha a.c.B.), a B ypoxae rpubos BTOpO BOI-
Hbl Ha BapuaHTax C NPUMEHEHNEM perynsTopa pocta «l'ymat HaTpus» u «Musan-Arpo» (8,32 u 8,21% a.c.B. cooT-
BETCTBEHHO). borblle BCero cbiporo xupa B ypoxae rpuboB nepeoit U BTOPOH BOMHLI OTMEYEHO Ha BapuaHTax
npumerennem 0,005% BogHOro pacTBopa perynsropa pocta «l'ymat HaTpus» (1,88 n 1,89% Ha a.c.B.).

CopepxaHue CbIpot 30Mbl B CYXOM BELLECTBE rPUBOB C NPUMEHEHNEM PETYNIATOPOB POCTa YBEMNYMBANOCH
MO OTHOLLEHUIO K KOHTponto Ha 0,47...0,61%. MakcmanbHoe copepaHue Cbipoil 30Mbl B Ypoxae rprbos nepeoi n
BTOPO¥1 BOMHbI OTMEYEHO NPY UCMONb30BaHMM BOAHOTO pacTBopa perynsropa pocta «baiikan OM 1» 1 paBHANOCH
COOTBETCTBEHHO 6,29 1 6,28% Ha a.c.B.

MwuHeparnbHbIi cocTaB rprboB WaMnMHbOHA ABYCMOPOBOrO, BbIPALLEHHbIX Ha CybcTpaTte, NpUroToBIIEHHOM
B NETHUI Nepuoz BPEMEHN, 3HAYUTENBHO U3MEHSANCSA N0 BapiaHTaM OnbiTa B 3aBUCUMOCTM OT BOMHbI NOAOHOLLE-
HWS, BUOa perynsatopa pocta v cnocoba ux NpyMeHeHus. 3HaunTeNbHbIA MHTEPEC NO COAEPKaHMIo B rpubax MuHe-
panbHbIX BELECTB NPEACTaBNSAET Kanuii, perynupyioLuin paboTy cepaeqHomn Mbiwubl. Ero makcumansHoe copepxa-
HWe B CyXOM BeLLECTBe MOLOBbIX TeN WaMn1HbOoHa ABYCMOPOBOro Ha yposHe 3,70% B ypoxae rpubos nepeoil BOS-
Hbl 1 3,76% B ypoXxae BTOPOW BOMHbI HAabNIOAANoCk Ha BapuaHTax ¢ NPUMEHEHNEM perynsTopa pocta «baikan OM
I».

Takke, He MeHee BaXHbIM, ABNSETCA COAepxaHue B rpubax ocdopa, yyacTByoLiero B 0bmeHe BeLecTs
1 BXOASALLEro B cocTaB BenkoB W HyKNENHOBbIX KCNOT. [pu BbipallmMBaHm WaMnuMHbOHa ABYCMOPOro Ha cybeTpare,
NMPUrOTOBNEHHOM B TETHUI NEpUoL BPEMEHM, MakCUMarbHOE ero KONIMYecTBO, Kak B ypoxae rpubos nepeoii BOSHI,
TaK 1 B ypoxae BTOPOM BOMHbI, OTMEYanoCh Ha BapuaHTax ¢ NpUMEHEHWEM poCTperynupyoLlero Bellectsa «bai-
kan OM 1» n coctaensno coorsetcTBeHHo 0,80 1 0,74% Ha a.c.B.

lMpuMeHeHe perynsaTopoB pocTa Mpu KynbTMBMPOBAHMM LUAMMWHBOHA ABYCMOPOBOrO Ha cybcerparte,
MPUrOTOBNEHHOM B NETHUI NEPUOA BPEMEHU, Kak MpaBinio, NOBbILANO CofepxaHue kanbuus, ocobeHHO B ypoxae
rpnboB nepBoil BOMHbI C MOMWBOM BOAHLIM PacTBOpoM npenapata «baikan OM 1» unu «Mwsan-Arpo»
(0,060 1 0,061% a.c.B. COOTBETCTBEHHO).

Martnii HeobxoauMM OpraHuaMy Ans CTUMYNSLMM MPOLIECCOB POCTA, OKUCIUTENbHO-BOCCTAHOBUTESBHbIX
npoLeccos, 06pa3oBaHns KOCTHOM TkaHW. MakcumansHoe cogepxaHne marHns 6bino obHapyxeHo B rpubax ypoxas
NepBOW BOMHbI, BbIPALLEHHbIX C MPUMEHeHeM perynsTopa pocta «bainkan M 1» n «Ansbut» (0,14 1 0,13% a.c..).

OTmeyeHo, YTO rpubbl LAMNUHLOHA ABYCMOPOBOTO MOXHO 1CNONb30BaTh B HecconeBblx AneTax, Nockosb-
Ky COAEpXaHue HaTpus B HAX HEBBICOKOE M 3Ta 0COBEHHOCTL NPOSIBAANAch MO BCEM BapuaHTaMm onbiTa. B ypoxae
rprboB BTOPOI BOMHbI, MO CPABHEHWIO C rpubamu ypoxasi nepeoil BOMHbI, HABMIAANOCH YMEHbLLUEHWE COep)aHns
HaTpWs 1 COCTaBNANO no BapuaHTam onbita 0,044...0,060% Ha a.c.B.

3aknoyeHue. XUMWYECKU COCTAB NNOAOBbLIX TEN LUAMMUHBOHA ABYCMOPOBOTO BO MHOTOM 3aBUCHUT OT
BPEMEHW NPUrOTOBNIEHUS CUHTETUYECKOro cybcTpaTta U NPUMEHEHUS PEryNsaToOpoB pocTa B NEpUoA KyNbTUBMPOBa-
HWA B BUAE NPOBELEHWS MOMMBOB MOKPoBHOM nousbl 0,005% BOAHBIM WX pacTBOpoM. B cyxom BewlecTtse rpubos
ypoxas nepeoil BOMHbI, BbIPALLEHHbIX Ha CybecTpaTe ¢ MPUMEHEHWEM PerynsTopoB POCTa, HECKONbKO Borblue co-
JepxuTcs 00LLero asoTa, Cbiporo NPoTenHa, ChIPoM 305bl, hocdopa, KanbLus, Mardus u HaTpus.
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Uenb uccnedosaruli — 060cHo8amb MeXHOM02UYECKUE Napamempbl 3KCMPY3UOHHO20 NPOuecca U OUeHUMb UX 8/US-
HUe Ha nosy4eHue NOIUKOMNOHEHMHO20 3Kempydama U3 CMecU 3epHa NWEHUUbI U CEMSIH pacmoponiuu. SKCnepuMeHmb! 8bl-
NOMHANUCL C NOMOWbI0 OOHOWHEKOB020 npecc-akcmpydepa, MOOEPHU3UPOBaHHO20 coenacHo nameHmy Ne2561934 RU Ha
usobpemerue «3kcmpydep ¢ eakyymHoU kamepol». Obbekm uccrnedosaHusi — CMECh 3epHa NWEHUUbI 8naxHoCmbio 14%
U cemsiH pacmoponuwiu ¢ codepxanuem 800bi 22%. MpumeHsemoe 8 uccredogaHusX 3epHO nweHuubi copma Capamogckas 36
xapakmepu3osanocs crnedylowumu nokasamensamu: macca 1000 cemsH paeHsinach 34,2 e; codepxaHue kKpaxmana, beska,
Knem4yamku u nunudog cocmaensano coomeememeeHHo 52,6; 12,4; 10,2 u 2,2%. Macca 1000 cemsH pacmoponwiu nsimHucmod
copma [ebiom pasHsnacb 26,8 2; codepxaHue unudos, beska u Knemyamku 8 ceMeHax cOCmasnsio COOMeemCmBeHHO
24,8; 22,3 u 33,0%. CoomHoweHue CeMsH pacmoponwiu U 3epHa NWeHUUbI 8 3KCNEpUMEHMax 8apbuUposasock makum obpa-
30M, Ymobb! nofyqdums skempydam ¢ codepxaHuem 1unudos 8 konudecmse 13,5-4,5%. Cmech uenbix 3epeH nweHuyb! U ce-
MsH pacmoponwu namHucmol akempyduposanu 8 meyerue 15-20 ¢ npu memnepamype 100-105 °C ¢ nocriedyrowum 8030el-
cmeuem Ha 8bixo0awul u3 ghunbepbl Mampuybl akempydepa npodykm ammoCchepHbIM UL NOHUXEHHbIM 0agreHueM 8o30yxa
8 cneyuanbHol Kamepe MawuHbl. Yacmoma epalyeHus WHeka npecca-akempydepa cocmaensana 7,5 ¢, duamemp unbepsbi
mampuyb! — 4 Mm. 3kcnepumeHm npogodusicsl 8 mpexkpamHol nosmopHocmu. Cmamucmuyeckasi o6pabomka 3KCnepumeH-
marnbHbIX OaHHbIX, 8bINOTHEHHAS C NOMOWbI0 KOPPENSUUOHHO-PE2PECCUOHH020 aHanu3a 6 cpede Microsoft Excel 2010
u Statistica 10, nosgosnuna nony4ums Mamemamuyeckyro Modesb 8mopo2o nopsidka, adeksamHO ONUCKIBAKLWYI0 3a8UCUMOCTb
uHOekca paclwiupeHus skcmpydamoe (KoaghgpuyueHma e3pbiga) om uccredyembix hakmopos. AHanu3 pes3ynbmamos npoge-
OeHHbIx UccnedosaHull noKassieaem, Ymo npu enaxHocmu nepepabambigaemoli CMeCU NWEHUYbI U pacmoponwu namHucmoll
18-21% nopucmbie akcmpydame! ¢ KOIghuyueHmMom 83pbisa ebiie 1 8 ycrosusix ammochepHo20 AasnieHusi MOXHO Nnosy-
Yumb fUWb 8 MOM Cliyyae, eciiu NPUMEHSMb Cbipbe ¢ codepxaHuem nunudos He 6onbwe 13,5%. Mpuemnemoe 3HaqyeHue Ko-
agpuyueHma g3pbiga skcmpydamos (3,0-3,5) npu nepepabomke cbipbs ¢ codepxaruem unudos biwie 7% obecneyugaemcs
3a cyem co30aHus 8 cneyuanbHol kamepe akcmpydepa 0agneHus 8030yxa HUXe ammoCchepHO20.

YHUKanbHble BO3MOXHOCTY TepmonnacmquKoﬂ QKCTPY3nMM B MULLIEBBLIX TEXHONOINAX CBA3aHbl B NEpPBYH

ovyepeab C LWMpOoKMM Bbibopom 0bpabaTbiBaeMblx KOMMOHEHTOB Chipbsl — NonMcaxapuaos, 6enkos, cmecn benkos,
cmecy GenkoB ¢ nonucaxapuaamu. B HacTosiLee Bpemst GOMbLUMHCTBO BOMPOCOB, CBS3aHHbIX C NpeobpasoBaHMsMM
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9TUX KOMMOHEHTOB NMOZ AENCTBMEM Hanbosee 3HauMMbIX (hakTOPOB SKCTPY3MOHHOTO NpoLecca U3y4eHo AOCTaTOuHO
xopouwo [1, 2, 3, 9].

CregytoLeit No CrOXHOCTW 3aadver nomnyyYeHns SKCTPy4aToB C TEMU UMK MHBIMW CBOACTBaMU SIBMSETCS
nepepaboTka yrneBogHO-6€MKOBO-NMNMAHOTO ChipbSi, PELUEHUE KOTOPOW CBSI3aHO HE TONMBKO C Y4ETOM OCOBEHHO-
CTen NOBEOEHUS PasfNYHbIX BUOOB NUMKULOB B YCMOBUSAX SKCTPY3WUW, HO U UX BAMSIHUEM HA KA4eCTBO MOMy4aemMoro
aKcTpygaTa v paboyero npowecca aKkcTpyaepa.

B akcTpydepe nunuabl NEpPEXOLAT B KUAKOE COCTOSHUE Npu Temnepatype okono 40°C, aucneprupytotcs B
BMAE MeNnbYanLLMX Kanenb U CMELUMBAKOTCS C APYrMMW KOMMOHEHTaMM Cbipbsi. Hanuuue NunmaoB B KONMYecTBax
MEHbLLMX, YeM 3% He BIUSeT Ha KOS((ULIMEHT pacLUMPEHNs Nomny4aeMoro aKCTpyaaTa, 04HaKo B Konnyectax 5%
W BblLLIE MPUBOAMT K PE3KOMY CHIKEHMIO JAHHOMO NokasaTens.

ObbsCHAETCS 9TO TEM, YTO NUNWALI CHWXAKT AaBfeHue, passuBaemMoe pabouum opraHoM 3KCTpyadepa
(B nepByto 04epesb OOHOLIHEKOBOTO) CO BCEMM BbITEKAMOLMMI 13 3TOrO (hakTa NnoCrneacTBUsMM.

LLnpokoe NpUMeHeHWe 3KCTPY3MOHHOWM TeXHOMOrMM npu nepepaboTke NONHOXUPHOM COM M APYruX BUOOB
nopo6HOro Chipbsi MOKa3ano, YTo COAEPXaHMe xupa B nepepabaTbiBaEMOM Cbipbe 1 €ro BNaXHOCTb COracoBaHHO
BMUSIIOT HA BEMNUYMHY TPEHWS YaCTWL, SKCTPYAMPYEMOro MaTepruana mexzay coboi, a Takke LHEKOM 3KCTpydepa 1 B
KOHEYHOM WTOre — Ha BENUYMHY CUN AyUccunaLnv 1 AaBMeHus Cbipbs Ha Bbixoge 13 MawwuHbl [4, 10].

Hanbonee cnoxHoi TEXHOMOIMYECKoN 3afadven NoNyveHus 3KCTPYAaToB C MakCUMansHO BOMOXHBLIM YMC-
MIOM 3HauYMMbIX Ans oboralleHus NULLEBbIX NPOAYKTOB KOMMOHEHTOB SBRSETCS nepepaboTka Cbipbsl, CoaepxaLlero
B OCTATOYHO BOMbLUMX KONMMYEeCTBax nonucaxapuabl, 6enku, Xupbl 1 NuLLEBbIE BONOKHA. [locrneaHue CyLecTBEHHO
OrpaHMYMBaIOT aKTUBHOCTb Kpaxmana kak WHuLmMaTopa npouecca nopoobpasoBaHUs 1 CONEPHUYAIOT C KOMMOHEHTa-
MU CbIpbsl 3a B3aWMOLAENCTBIE C BOAOM.

B kauectBe npumMepa TakuX NOAMKOMMOHEHTHbIX ynyJwuTenen xnebobynouHbIX U KOHAUTEPCKUX M3aenui
MOXHO Ha3BaTb 3KCTPyAaTbl CMECH 3epHa MLUEHNLbI U CEMSIH PACTOPONLLK, @ TaKKe CMECH 3epHa MNLIEHWLbI U CEMSH
TbIKBbI C 060M0YKOMN.

ccnepnoBanus, cBf3aHHble C ONTUMMU3ALMEN TEXHOMOMYECKOro NpoLiecca NoMlyyeHus ynydiumTenen xne-
600yrOYHbIX 1 KOHAUTEPCKNX U3LENNA Ha OCHOBE PaCTOPONLLN NATHACTON U CEMSH ThbiKBbI, CBUAETENLCTBYIOT O Cy-
LEeCTBEHHOM BIIMSHWM Ha BENWYMHY WHAEKCA paclUMpeHnst SKCTPyAaToB AaBMeHUs BO3ayXa B BaKyyMHOW Kamepe
9KCTpyZepa. 3a cyeT N3MEHEHNS AaBNEHNS B BaKyYMHOM kamepe 3KCTpyAepa MOXHO OKasblBaTb BO3AEMCTBUE, Kak
Ha BMaXHOCTb, TaK W Ha WHOEKC pacLUMPeHMs nonyyaeMblX 9KCTPYAATOB, @ Takke YnpaBnsiTb WHTEHCMBHOCTbIO
(hOPMMPOBaHNS UX MOPUCTON CTPYKTYPLI [5, 6, 7).

Lenb uccnedoegaHuill — 060CHOBaTb TEXHONOMYECKNE NAPAMETPbl SKCTPY3MOHHOTO MPOLECCa W OLEHNTb
WX BIUSIHWE Ha NOMyYeHne NONMKOMMOHEHTHOTO 3KCTPyAaTa U3 CMEeCU 3epHa NiLEeHWULb! 1 CEMSH PacTOPONLLK.

3ada4u uccrnedogaHull — onpegenuTb paLMoHanbHoe 3HaueHne (akTopoB, OKasblBaOWMX HanbonbLuee
BMMSIHWE Ha KaYeCTBO JKCTPyaTa CMECH 3epHa NLIEHWLbI U CEMSIH PaCTOPONLLK.

Mamepuanbi u memoObi uccrnedosaHull. JKCNEPUMEHTbI BbIMOMHANMNCL C NOMOLLbI0 OAHOLIHEKOBOIO
npecc-aKkcTpyaepa, MOAEPHU3MPOBAHHOIO cornacHo nateHTy Ne2561934 RU Ha n3obpeTeHne «OKCTpyAep C Baky-
yMHON kamepoir» [8]. OBbeKT nccrnenoBaHMs — CMeCh 3epHa MIIEHULbI BMAXHOCTBIO 14% 1 CeMSH pacToponwy ¢
cofepxaHuem soasl 22%.

lMpMeHsieMoe B UccneaoBaHUsX 3epHO niueHuLpl copta CapaTtoBckas 36 xapakTepru3oBanoch CregyoLyn-
MW nokasaTensamu: Macca 1000 cemsH paBHsnack 34,2 r; cogepxaHue nonucaxapuaos (kpaxman + remuuensionosa
+ knetyarka), 6enka u IMNMgoB COCTABNANO COOTBETCTBEHHO 62,8 (52,6 + 7,6 + 2,6); 12,4; 1 2,2%.

Macca 1000 cemsiH pacToponwu natHUCToN copta [lebroT paBHanacs 26,8 r; cogepkaHue nunuaos, 6enka
W KNeT4aTkn B CeMeHax CoCTaBnano cooTBeTCTBEHHO 24,8; 22,3 1 33,0%.

COOTHOLLEHE CEMSAH PacTOPONLUM W 3epHa MLIEHNLbI B 3KCMEPUMEHTaX BapbipOBanoch TakuM obpasom,
4TOBbI NONYYNTH IKCTPYAAT C COAEepPX)aHMEM UNNG0B B konnyecTae 13,5-4,5%.

BnaxHoCTb 3epHa MLEeHMLbI M CEMSIH PacTOPONLUK, @ TaKkkKe UX COOTHOLLEHME B CMECH MPUHATO Ha OCHOBa-
HWM paHee NPOoBEeEHHbIX UccnenoBaquit [2, 3, 4, 5].

YacToTa BpalleHus WHeKa npecca-akeTpydepa coctaensana 7,5 ¢, anameTp unbepsl MaTpuLbl aKCTpY-
aepa—4 mm.

B kavyectBe uccnepyemblx 6binn BbIGpaHb! criegytolme akTopbl: pacyeTHoOe CoaepxaHue NUNMAOB B JKC-
Tpyanpyemoi cmecn — X, (%), DaBneHne Bo3ayxa B BakyyMHO kamepe akcTpyaepa, MMa - X, (%).

3a KpuTepWin KayecTBa MOMYYEHHOTO NOMMKOMNOHEHTHOMO 3KCTpydaTa Obi NPUHAT ero MHAEKC paclumpe-
HUs (koaddrumeHT B3pbIBa) — B (GespasmepHas BenuunHa).

Cmech LienblxX 3epeH NWeHULb! 1 CEMSH pacTOPONLK NATHUCTON SKCTPyAMpoBanu B TedeHne 15-20 ¢ npu
Temnepatype 100-105 °C ¢ nocnegytoLmM BO3OEACTBUEM Ha BbIXOASALMIA U3 DUbEPLI MATPULBI SKCTPYyAepa npo-
BYKT aTMOCKEPHbIM MU MOHWKEHHBIM JaBNeHNeM. JKCNEPUMEHT NPOBOAWNCS B TPEXKPATHOM NOBTOPHOCTH.

B Tabnuue 1 npefcTtaeneHbl YpOBHU M MHTEPBArbl BapbMpOBaHWS (hakTopoB.
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Tabnuua 1
YpPOBHM W MHTEPBANbI BapblpOBaHUs (hakToOpoB

H KoauposaHHoe YpOoBHW BapbupoBaHWs dakTopa WHTepBansb!
anmMeHoBaHue daktopa ” ~ -
0603Ha4eHe dakTopa HVOKHMIA HyNeBoil BEPXHUIA BapbWpoBaHusa daktopa
PacueTHoe copepxanue nmnv;,qos Xy 45 90 135 45
B 9KCTpyAMpyemon cmeck, %
[aBnexue Bo3ayxa B BaKyyMHOM X 0,05 0,075 01 0,025
kamepe akcTpyaepa, MMa

Matpuua nnaHnpoBaHus W pesynbTaTbl 3KCNepUMeHTa AN CMecK 3epHa MLLEHNLbl 1 CEMSIH PacTopONLLM
NATHUCTOW NpefcTaBneHsbl B Tabnuue 2.

Tabnuua 2
Manmua NnaHMpoBaHNA N pedynbTaTtbl KCNEPUMEHTA
KogupoBsaHHble ¢hakTopb! HaTtypanbHble dakTopbl MHOeke pacumpenms
Ne onbiTa
X1 X2 X1 X2
1 -1 -1 45 0,05 40
2 +1 -1 13,5 0,05 18
3 -1 +1 45 01 34
4 +1 +1 13,5 0,1 10
5 -1 0 45 0,075 3,6
6 +1 0 13,5 0,075 19
7 0 -1 9,0 0,05 3,0
8 0 +1 9,0 0,1 24

Pesynbmamsi uccnedoeaHuil. Ctatuctnyeckast obpabotka sKkcnepyuMeHTanbHbIX LaHHbIX Oblna Bbinon-
HeHa C NOMOLLbIO KOPPENSILIMOHHO-PErpeCcCMOHHOro aHanusa B cpege Microsoft Excel 2010 u Statistica 10, B pesyrnb-
TaTe yero Obina nonyyeHa afgexkBaTHas MateMaTmdeckas Moaenb BToporo nopsiaka (1), onucbiBaroLLas 3aBucMMOCTb
koadpduumeHTa Bapbia (B) OT cogepaHus NUNMOOB B CMECH 3€PHA MILEHMLbI N CEMSIH PAacTOPONLUM MSTHUCTON
(X1), ¥ BENWYMHBI AABNEHNS HA BbIXOAe JKCTpyaaTa (X2)

B=3,3- 0,067x, - 0,007x° +38,667x, - 320,0x,” - 0,444xX, @

CraTucTnyeckast HaAEXHOCTb NOMyYEHHO MOAENM OLeHMBanach C NOMOLLbIO KpuTtepns duiuepa, KOTOpbiIil
no3BOJISIET NPOBEPUTL HYNEBYH TMNOTE3Y O CTATUCTMYECKON HE3HAYMMOCTM MapameTpoB MOCTPOEHHOTO perpeccy-
OHHOrO YpaBHEHWS 1 MokasaTens TeCHOTbI CBA3n. dakTuyeckoe 3HadeHue F-kputepus duiwepa 4N NOMyYEHHOrO
ypaBHeHust perpeccun Fp=23,855. TabnuuyHoe 3HaueHwe F-kputepusi (Fr) NO 3apaHHbIM YPOBHIO 3HAYMMOCTM
(a = 0,05) n umcny creneHel ceoboabl (B nakeTe Statistica: cc mogenm = 5, cc ocTtatok = 2) paeHo F=19,30. MMo-
ckonbky Fp > Fr, TO HyneBas runotesa OTBEPraeTcs 1 PerpeccMoHHOE YpaBHEHME C ero napameTpamu npusHaeTcs
CTaTUCTMYECKN 3HauMMbIM. KayecTBeHHble nokasaTenu NoMmyYeHHON MaTemMaTUYecko MOAENMU Creaylowme; MHo-
XXECTBEHHbIN KoadhdpuumeHT koppenaumm R = 0,99; koadpdmumeHT getepmuHaumm R? = 0,98; cratuctuyeckas 3Ha-
4nmocTb cocTasnseT p<0,04.

AHanuanpys nonyyeHHoe ypaBHeHue (1) BUAHO, YTO (hakTop X2 — AaBNEHME BO3AYyXa B BaKyyMHON kamepe
3KCTpyLepa B UCCneayeMblX MHTepBanax 3HaYeHWn hakTopoB OKasbiBaeT HanbOmMbLUEe BMUSIHME HA KPUTEPUIA On-
TUMM3aLmK. Takke npeobnagaeT 1 ero KBagpaTuyHbIN A GekT.

[ns n3yyeHns CBOACTB MOBEPXHOCTM OTKNMKA B OKPECTHOCTAX ONMTUMYMa BbIMOSHEHO KAHOHWYECKOe npe-
obpa3oBaHMe NONy4eHHON MaTeMaTNYECKON MOLENH.

AHanua noBepxHOCTW OTKIMKA, NPOBEAEHHbIN C MOMOLLBI0 ABYMEPHBIX CEYEHMI, NoKasan, YTo WHAEKC pac-
LUMPEHNS SKCTPYAATOB 3aBMCUT OT AaBNEHWS BO3ayXa B BaKyyMHON Kamepe 3KCTPyAepa W COpepXaHust NUnuaos B
3KCTPYAMPYEMON CMECH.

Ipachnyeckas MHTEPNpeTaLMs AaHHOMO YpaBHEHWS NPEACTaBEHa Ha pucyHke 1 (Lndpbl NOKa3bIBaKOT YmC-
NOBbIE 3HAYeHUst KOAPULMEHTA B3PbIBA B OTMEYEHHBIX 06NacTsX NOBEPXHOCTY OTKMMKA).

AHanu3 nonyYeHHbIX Pe3ynbTaToB MOKa3blBAET, YTO MPU BAAKHOCTW SKCTPYAMPYEMOA CMECH MLIEHMLbI 1
pacToponwy nsTHUCTON 18-21%, k03achPMLMEHT B3pbiBa JKCTPpyAaTa Bbille 1 MOXHO MOMYYMTb B YCIOBUSIX aTMO-
cthepHOro AaBneHNs B BakyyMHOI kamepe aKCTpyaepa npu nepepaboTke Cbipbs C COAepaHneM nunugos He 60mb-
we 13,5%. Mpuemnemoe 3HauyeHne koadduumeHTa B3pbia (3,0-3,5) npu nepepaboTke Cbipbsi C COAEPKAHMEM K-
NWAOB BbILLE 7% MOXHO MOMYyYXTb NWLLb NPU LaBMEHUN BO3ayXa B BaKyyMHOM KaMepe 3KCTpyaepa Hike aTMocdep-
HOrO.

YpaBHeHue, On1cbiBaroLLee 3aB1CMMOCTb U3MEHEHWUS MHAEKCA PacLUMPEHUst aKkCTpyaaToB (koadduumeHTa
B3pbiBa) (B) B 3aBUCHMOCTW COLEPXaHUS NMNWUAOB B SKCTPYAMPYEMON CMECK (X1), MOXHO NMPEACTaBUTb B Crefyio-
Lem Buge
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B = 4,467- 0,159x, - 0,004x° )

AHanus ypaBHeHus (2) nokasblBaeT, YTO C YMEHBLUEHUEM COAEPXaHWUS IMMUAOB B SKCTPYAMPYEMOIA CMECH
K03thhMLIMEHT B3PbIBA MPY MPOUMX PaBHBIX YCIOBUSIX JOCTATOYHO 3aMETHO BO3pacTaeT.

Il >35
Bl <35
i <3
<25

<2
4 6 8 10 12 14;:§<1‘5

X1 []<1

Puc. 1. [IBymepHOe ceveHre NoBEPXHOCTH OTKIKKA, XapaKTepusyioLLee 3aBMCUMOCTb KO3h(uLMeHTa B3pbIBa
0T COAEPXaH1s MNLOB B 3KCTPyaAMpyemoit cmecn (X1) n JaBneHns Bo3gyxa B BakyyMHOM kamepe akcTpyaepa (X2)

[ns 4eMOHCTPaLMM Hanuums KOppensuun Mexay ABYMS NepeMeHHbIMM Ha PUCYHKE 2 nokasaHa Auarpam-
Ma paccesiHus ¢ olwmbkamu, rpadnyeckun Bolpaxarowas 3aBUCcMOCTb (2) MHAEKCa paclumpeHust akeTpyaaTos (B) ot
COAEPXaHUst NUNUIOB B 3KCTPyAMpyemoit cMecy (x1). Kak BuaHo 13 rpadovka, akCnepuMeHTanbHble JaHHbIE 4EMOH-
CTPUPYHOT CUMbHYO OTPULIATENBHYIO KOPPENALMI.

7

6
T CpenHeet0,95
[os. nHTepsan
5
| VcxoaHble
[NaHHble
4
3 D
D
@2
1
0
1 i
-2
2 4 6 8 10 12 14 16

X1
Puc. 2. lnarpamma paccesiHus ¢ olwmbkamu ans B u X1

AHanUTUYECKM 3aBUCMOCTb KO3huLMEHTa B3pbIBa JKCTpyaaTa (B) OT AaBneHns BO3Ayxa B BaKyyMHOM
kamepe 3KCTpyaepa (Xz2) MOXHO NPeACTaBuTb B BiAE ypaBHeHUs (3), rpadmyeckas MHTEPNpETaLmMs KOTOPOro npuse-
[leHa Ha pucyHke 3.

B =2,4+22,667X, - 240x,” )

AHanu3 ypaBHeHUs (3) NokasbIBAET, YTO C YMEHbLUEHWEM [aBNEHUs B BakyyMHOII Kamepe 3KCTpyaepa Ko-
3 uLMEHT B3PbIBA NPU NPOYNX PaBHBIX YCIOBUSIX HE 04EHb CUIBHO, HO BO3pacTaer.
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Puc. 3. [lnarpamma paccesHus ¢ owmbkamu ans B u X2

YpaBHeHUs1, XapakTepusyloLue CBa3b MHAEKCA paclumpeHus akcTpyaatos (B100 — npu gaBneHuu B Baky-
ymHow kamepe 100 kla n B50 — cooteeTcTBeHHO 50 KI1a) 1 cogepaHns nMNngoB B 3KCTPYAMPYEMONA CMECH 3epHa
NLEHULbI N CEMSIH PaCTOPOMLLM, MOXHO NPEACTaBMTb B CrieAytoLLEM BUIE:

B 50=4,8- 0,156x%, - 0,005x°> (4)

B100=4- 0,089x - 0,009x> 5)

Ipachuk, XxapakTepuayoLe N3MEHEHNE NHAEKCA paclumMpeHus aKCTpyaaToB (koadpduumeHTa B3pbisa B) B
3aBMCMMOCTW OT COAEPKaHUS NMNUOOB B SKCTPYAMPYEMON CMECW NPU SaBMEHUM B BaKyYMHON KaMepe 3KCTpyaepa
cooteeTcTBeHHO 100 1 50 kla, npeacTaBneHbl Ha pucyHke 4.

B

45

4,0

35

30

25

20

05

4 6 8 10 12 14~a_B50
X1 B, B100

Puc. 4. smeHeHve nHaekca pacLuMperns 3KCTPYAaToB B 3aBUCUMOCTY OT COLEPXaHUs NunugoB
B 9KCTPYAMPYEMON CMECH 3epHa MLLEHULbI M CEMSH PaCcTOPONLLM NPU JaBneHun B BakyymHoi kamepe 50 1 100 kla

Kak cBMOeTenbCTBYIOT NpuBEAEHHbIE rpadpuyeckne 3aBMCUMOCTH, NPK COLEPXaHUM IUNUGOB B SKCTPYAM-
pyemoin CMecy niueHuLbl 1 pacToponwu 6onee 13,5% NOpUCTbIN AKCTPYAAT C NOMOLLBIO CEPUITHOIO SKCTpyaepa no-
Nyy4nTb HEBO3MOXHO. [1ns pelleHus aTo npobnembl B MalVHe Ha BbIXO4E U3 Punbepbl MaTpuLbl 3KCTpyAaTa
Heobxo4MMO yCTaHaBNMBaTb CneumnarnbHyo kaMmepy 1 NogaepxuBaTh B HEW AaBneHME BO3gyxa HUXKe aTMOCHEpPHO-
ro.

B kayectBe NoaTBEPXKOEHWS NPUBELEHHBIX JOBOAOB MOTYT CAYXWUTb 00pasLbl SKCTPYAATOB (puc. 5), nosny-
YeHHbIe C NPUMEHEHNEM CEPUINHOTO AKCTPYAepa (2) M MaLLMHbI, OCHALLEHHON BaKyyMHOM kamepon (1, 3 u 4).
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2 3 +

Puc. 5. O6pa3yybl aKkCTpyaaTos:
1 — 13 yenbHoro 3epHa niueHuubl; 2 — 50% nwexnupl + 50% cemsH pactoponiuu,
3 - 80% nwweHnwpl + 20% ceMsiH ThikBbI ¢ 060M104K0M; 4 — 80% niueHuUbl + 20% ceMsiH pacTopOonLUK

3aknroyeHue. py BNAXHOCTM nepepabaTbiBaeMoO CMECH MLIEHWLbI 1 pacToponLK NsTHuCTon 18-21%,
NopuCTble 3KCTpyaaThl C KOAPULMEHTOM B3pbiBa Bbille 1 B YCNOBUAX aTMOCKHEPHOrO JaBMNEHUS MOXKHO NONYYnTb
NULWLb B TOM Cyyae, ecrnu 1Cnonb30BaTh Cbipbe C COAepxaHnem nMnuaos He Gornblue 13,5%. Mpuemnemoe 3Have-
HWe koadbduumeHTa B3pbiBa JKCTpyaaTos (3,0-3,5) npu nepepaboTke Cbipbsi C COAEPXAHMEM NMUMUAOB Bbilwe 7%
obecneynBaeTCs 3a CHeT CO3haHWs B CielmarnbHOM Kamepe JKCTpyaepa AaBneHns BO3Ayxa Hike aTMOCEepHOro.
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x1e606ynoyHbIx u3denuli npou3goduIock No CredyrWUM HanpagieHUsIM: NoBbIweHUe 6UoI02UYeCcKol UeHHOCMU Npu npuMe-
HEHUU 36€PHOBbIX KOMNOHEHMO8 C NOBbIWEHHbIM CO0epx)aHuem besika; nosbiweHue npoghurakmuyeckol UeHHoCmu npu npu-
MEHEHUU nekmuHcodepxauje2o Cbipbs U npudaHue ne4yebHO-NPOhUIaKMUYECcKol UeHHOCMU Npu NPUMEHEHUU NOpowKa U3
QuKopacmywux niekapcmeeHHbIX mpas. B onbimax npumersnca 6e3onapHbiil cnocob npusomosneHus mecma. Mcnonb3o8a-
nlace MyKka nuwieHu4Has xnebonekapHas ebiclie2o copma. lpoussodcmeo xnneba no gapuaHmam onbima nPosoduiocs Memo-
dom npobHol nabopamopHoli ebinedku 8 coomgemcmeuu ¢ FOCT 27669-88. BHeceHue MyKu U3 cemsH ¢haconu 8 peyenmypy
xneba 8 konudecmse 4% om macchl Myku cnocobcmsyem nogbiweHuto codepxaHus benka 8 xnebe, nosbieHU buonoauqe-
ckoll ueHHocmu xneba 6e3 yxyOweHusi 3Ha4eHUl OpeaHOoIenmuyeckux U GhU3UKo-xuMuyeckuli nokasamenel e2o kayecmea.
Mpu npoussodcmee xnebobynodHbIx usdenull pekoMeHOyeM NPUMEHsMb nekmuHcodepx)aujue 8bKUMKU U3 nnodoe UMOHa U
A6110k, onmuMarbHbIM S8/19emcs Ux 8HeceHue 8 Konuyecmse 3% om macchi Myku. [Tpu npousgodcmee xnieba ¢ npuMeHeHUeM
duKopacmyuwie20 JiekapCMBEHHO20 ChbIpbs HaUmyywue pe3yfbmambl, Komopbie Mo2ym bbimb pexoMeHA08aHb! npednpusmu-
AM, bbInu NOMyYeHbl Ha 8apuaHmax ¢ NPUMEHEeHUEeM nopowKa u3 KopHesuwa dessicuna 8bICOKO20 U mpassi Yabpeya 8 Komu-
yecmee 1%, a MyKu U3 KOPHS YUKOpUsT 8 Koriudecmeae 3% om macchl MyKU NWeHUYHOU ebicwe2o copma.

B HacTosiee Bpems 6onbLLoe BHUMaHWe yaensetcs oboralleHnto xneba pasnuyHbIMM NOne3HbIMI Belle-
CTBaMW, KOTOPbIE NOBbILIAKT MULLEBYIO LIEHHOCTb M NPUAAIOT N3aenuam nevebHble 1 NpodunakTuyeckue CBOMCTBA.
Ecrnv paHbLue notpebutenu npeanoyunTanyt B 0CHOBHOM NMpUBNEKaTENbHbIA BHELLHUIA BUA NPOLYKLMM U €€ BKYCOBble
Ka4ecTBa, TO CEroAHs — ee NonesHble AN 300pOBbS CBONCTBA. TEHAEHLMS «300pOBOroy» 0bpasa Xn3Hu OTKPbIBaET
LUMPOKIME NEPCNEKTVBbI AN Pa3BUTUS acCOPTUMEHTa xNebobynoyHbIx n3genui [1, 2).

Moa TEPMUHOM (PyHKLMOHAmNbHOE NUTaHKe B HACTOsILLEe BPEMS NOAPa3yMeBAETCs He TOMbKO MpaBurbHas
opraHu3auus notpebneHns NpoayKToB, MX cHanaHCMPOBaHHOCTb, HO TaKke UCMONb30BaHNE B PaLyOHaX MULLEBbLIX
NPOLYKTOB HOBOTO MOKOMEHWS!, KOTOPbIE XapakTepu3ytTcs 3afaHHbIMM CBOWCTBAMU U NpeaHa3HaueHbl Oka3blBaTb
Mo6unuaytoLLiee BNUSIHUE Ha COBCTBEHHbIE MEXaHWU3Mbl U Pe3epBbl OpraH13ma, PerynmpytoLLmne ero XusHeLesTenb-
HOCTb, a Takke ynyywwaTb paboTy ero onpeaeneHHbIX CUCTEM, OPraHoB UM UX YHKLMK [6].

Lenb uccnedosaHuil: skcnepumeHTansHoe 060CHOBaHWE NPUMEHEHNS 3ePHOBBIX KOMMOHEHTOB, NEKTUHO-
BbIX BELLECTB M NEeKapCTBEHHOTO PaCTUTENBHOIO Chipbsi NPY NPOU3BOACTBE XNeba (hyHKUMOHANBHOIO Ha3HaYeHUs.

3adayu uccnedoeaHull: 1) onpeaenuTb Ka4ecTBO xnieba 3 Myku MILEHNYHOM BbICLLETO COpTa C MpUMe-
HEHWEeM 3epHOBbIX KOMMOHEHTOB, NEKTUHOBBLIX BELLECTB M NIEKAPCTBEHHOrO PacTUTENBHONO Chbipbsi N0 OpraHoNenTy-
YECKMM W (DU3NKO-XMMUYECKUM MoKasaTenam; 2) onpeaennTb ONTUManbHY0 [O03MPOBKY 3€PHOBbIX KOMMOHEHTOB,
MEKTUHOBBIX BELYECTB W NEKapCTBEHHOTO PacTUTENbHOTO Cbipbs MPWU NPOM3BOACTBE Xneba W3 MyKW MLLEHNYHOM
BbiCLLUEro copTa; 3) paspaboTaTb peLenTypbl HOBbIX BUAOB Xneba (PYHKLUMOHANBHOMO Ha3HAYeHUst Ha OCHOBE MYKM
MLIEHNYHO x1iebonekapHoil.

Mamepuanbi u memodbi uccnedogaHull. B onbiTax npumeHsncs 6e3onapHbiid cnocob NpuUroToBneHNs
Tecta. Mcnonb3oBanach Myka niieHuyHas xnebonekapHas Bbiclero copTa. [pou3soacTBo xneba no BapuaHTam
onblTa NPoBoAMNack MetTogoM npobHoi nabopatopHoi Bbineykn B cooTBetcTBuM ¢ [OCT 27669-88 «Myka niwe-
HW4Has xnebonekapHas. Metog npo6Hoi nabopaTopHoit Bbineykm xneba» ¢ nocneaytoLlei OLEHKON ero no nokasa-
Tenam kavectsa. OborateHne xnebobynoyHbIX U3genuin NPOM3BOANNIOCH NO CEAYIOLLMM HanpaBneHusaM: NoBbILLe-
HMe B1OMNOorMYecKon LIEHHOCTU NPY NPUMEHEHWM 3EPHOBBIX KOMMOHEHTOB C MOBbILIEHHBIM CoepxaHuem benka; no-
BbilleHMe NpOUNakTUYECKON LEHHOCTU MpU MPUMEHEHUM NEKTUHCOAEPKALLero Cbipbs M npugaHne neyvebHo-
NPOUNAKTUYECKON LEHHOCTW NPY NPUMEHEHUN BBITSKEK AUKOPACTYLUMX NEKAPCTBEHHbIX TPaB.

Pesynbmamsi uccnedoganutl. OfHM 13 cNOCOBOB NOBBILLEHNS MULLEBOM LEHHOCTW XneB06YNOYHbIX n3-
[ENUI, a TakkKe YNy4LleHns UX OpraHoNenTUYECKMX CBOVCTB SABMSETCH BHECEHWE B PELIENTYPY TecTa PasnnyHbIX Tu-
MOB MyKW 13 HETPAANLMOHHBIX BUAOB 3ePHOBBIX, 6060BBIX M APYrUX KyNbTYp.

®daconb, kak NULLEBON NPOAYKT, YHMBepcanbHa. CemeHa daconu oveHb 6oratbl Benkamm (ao 20%), yrne-
Bogamu (50%), MuHeparnbHbIMK conamu, BuTamuHoMm C. Kpome Toro, B HUX cogepxaTtcs knetyatka, xup (2%), su-
TaMUHbI Tpynnbl B, MHOXECTBO Makpo- U MUKPO3NEMEHTOB (0COBEHHO Meau, LMHKa, kanus). B Helr npakTuyecku
eCTb BCE, YTO HeobXoauMo Ans opraHuaMa: nerko ycBamBaemble (Ha 75%) Genkn, No KONMYECTBY KOTOPbIX NMOAb
taconu 6nnskn K Msicy u peibe [5]. Myky 13 cemsH ¢haconu BHOCUIM NpuW 3amece Tecta B konnyecTse 2, 4, 6, 8, 10,
12% ot 0bLyen Maccbl MyKu.

Pe3ynbTaTbl MCCNEAOBaHNN MO U3YYEHWIO BIUSIHUS MyKU U3 CeMsH paconu Ha kavecTBo xneba u3 Myku
MLUEHNYHO BbICLIErO COpTa, NpeacTaBneHbl B Tabnuue 1. Takum 06pa3om, BHECEHWE MYKU 13 CeMSIH haconu B pe-
uenTypy xneba noBmMANO Ha U3MKO-XMMUYECKME MoKa3aTenn kayectBa xneba. Tak, C yBENMYEHNEM KONMYeCTBa
MYKW 13 CeMSIH (paconu HECKOMbKO YMeHbLUMNCS 0ObeM xrneba 1 nopucTocTb MsKULLA.

KucnotHocTh Msakuwa xneba octanack HEM3MEHHOW 1 cocTaBuna B cpeaHem 1,9-2,1 rpaa. BnaxHocTb ms-
kuwa xneba ysenuumnack ¢ 41,4% (KOHTPOIbHBIA BapuaHT) Ao 42,5% (B BapuaHTe ¢ BHeceHnem 14% myku u3 ce-
MSIH haconn). 3TO MOXHO 0BbACHUTL Bonee BbICOKOM BNAXHOCTLIO MyKM U3 CeMsIH (paconm, kKotTopasi cocTaBnsna
13,6%, B TO BpeMms Kak BNaxHOCTb WCMOMb3yeMOii B OMbITE MIEHWYHOM MYKM Haxogunacb Ha yposHe 11,2%.
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CopepxaHue benka B xneba Takke ysenuumnoch ¢ 15,45 0o 16,62%, 4To roBOpMT O NOBbILLEHUN MULLEBOM LIEHHO-

CTN M3Jenuin.

OpraHornenTiyeckme 1 hU3nKo-XMMIUYECKMe nokasaTenu kayectea xrneba
113 MYKM MLIEHNYHOI BbICLLETO COPTa C NPUMEHeHUeM cemsiH haconm

Tabnuya 1

CpepnHss
O6bem xneba, | MopuctocTtb BnaxHocTb KncnotHocte | CopepxaHue benka
BapuaHTbl onbiTa xnebonekapHas | - 9
cm¥/100 T myku | mskuwa, % MsaKALwa % Mskvwa, rpag | (CbIpoit mpoTemH), %
oLeHKa,6ann
KoHTponb 5,0 290 81,0 41,4 2,0 15,45

Xneb ¢ npumeHeHnem Myku 50 305 82,0 414 20 1547

13 cemsiH daconm (2%)
Xneb ¢ npumeHeHnem Myku 49 300 815 416 19 15,55

13 cemsiH dhaconm (4%)
Xneb ¢ npumeHeHreM Myku 47 290 81,0 48 21 15,94

13 cemsiH daconm (6%)
Xneb ¢ npuMeHeHeM Myku 41 280 79.0 42,0 20 16,15

13 cemsiH dhaconm (8%)
Xneb ¢ npumeHeHreM Myku

w3 cems acony (10%) 4,0 280 76,0 42,0 2,0 16,25
Xneb ¢ npumeHeHnem Myku

3 comsH acony (12%) 3,6 250 74,0 42,4 2,1 16,54
Xneb ¢ npumeHeHnem Myku

3 comsH hacony (14%) 33 250 72,2 42,5 2,2 16,62

Mo FOCT 27842-88
« X166 13 LIGHVIHOM MykH He HOpMUPY- | HE HOpPMUPY- He MeHee He boree He 6oree HE HOpMUPYETCS
' eTcs eTcs 75% 44% 3,0rpag
TexHu4eckve yeroBus»

XnebobynoyHble u3genus, oboralleHHble NeKTHOM, obnafatoT copOLMOHHBIM, MECTHBIM NPOTUBOBOCHA-
NUTENbHLIM U @HTUTOKCUYHBIM 3ddeKkToM. M103TOMy 1CMOMb30BaHWE NEKTUHA B NPOW3BOACTBE XeB06YNOYHbIX 13-
[enuii BecbMa BaxHO, Tak kak xneb sensetcs Hanbonee Yacto ynotpebnsembiM npogyktoMm nutanus [3, 7). Cyxue
NeKTUHOCOAEepXallmne BbDKMMKU U3 NIIOLOB NUMOHA, SBMOK W ThIKBbI BHOCUNUCH B KonnyecTse 3, 5 1 7% OT Macchl
MykW. PesynbTartbl UCCrIELOBaHMI MO U3YYEHMIO BIUSHWS CYXWUX NEKTUHOCOAEPXALLMX BbKMMOK U3 NMOLOB NIMMOHA,
010K M ThIKBbI HA Ka4eCTBO xnieba 13 MyKu MLLEHNYHO BbICLLEro CopTa, NpeacTaBneHsb! B Tabnuue 2.

Tabnuua 2

OpFaHOJ'IeI'ITVI‘-IeCKI/Ie n (1.)I/I3I/IKO-XI/1MI/1‘4€CKI/1€ nokasatenu kavecTsa xneba u3 MYKK MWEHUYHON BbICLLEro copTa
C NPUMEHEHNEM CyXUX NEKTUHOCOAEePKaLLUnX BbPKMMOK U3 NNogoB JIMMOHA, S0NOK U ThIKBbI

BaDMaHTb ONbITA CpegHsist xnebonekapHas Obbem xneba, MopucTocTb BnaxHocTb KucnotHocTb
P oLieHka, 6ann cMm3/100 1 Mykm makuwa, % makuwa, % MSKULLA, rpaj
KoHTponb 50 290 81,0 41,4 2,0
Xneb ¢ npuMeHeHNEM BbIXUMOK
008 NUMOHa (3%) 49 280 67,0 425 4,0
Xneb ¢ npuMeHeHeM BbIKMMOK 47 260 65,0 46 46
nnogoB MMoHa (5%)
Xneb ¢ npuMeHeHNEeM BbIXUMOK 34 255 60,5 452 48
NnnogoB MMoHa (7%)
Xneb ¢ npuMeHeHNEeM BbIXUMOK 47 290 65.8 419 36
nnogos s6n0k (3%)
Xneb ¢ npuMeHeHeM BbIKMMOK 44 280 60,0 428 38
nnogoB s6nok (5%)
Xneb ¢ npuMeHeHNEeM BbIXUMOK 30 260 53,0 435 49
nnogos s6nok (7%)
Xneb ¢ npuMeHeHNEeM BbIXUMOK 43 250 65,0 428 32
nogoB Thikebl (3%)
Xneb ¢ npuMeHeHeM BbIKMMOK 36 240 605 436 32
KOpHennofoB Mopkosy (5%)
Xneb ¢ npuMeHeHNEeM BbIXUMOK
KOpHennogoB MOpKoBy (7%) 31 240 58,5 44,2 34
«Xner|60 Mraoﬂ-eizﬁﬁiffnym He HopMupyeTcs He HopMupyeTCcst He metee He bonee He Gonee
T ' 75% 44% 3,0rpag
EXHWYECKME YCTIOBUS»

Ananuanpys Tabnuuy 2, MOXHO OTMETUTb, YTO ONTUMArbHBIM KOSIMYECTBOM NPUMEHEHWS NEKTUHOCOAEP-
aLLMX BbKMMOK 13 NII0KO0B NMMOHA 1 96510k siBnsieTcst 3% OT Macchl MyKM.

Xneb ¢ npUMeHeHNeM NEKTMHOCOAEPKALLMX BbIKMMOK U3 ThikBbI B KonndecTse 3, 5 1 7% umen cneuudu-
YeCKuit BKyC, NO3ITOMY NPOM3BOLACTBO PEKOMEHAYETCS HE B MPOMbILUIEHHbIX MacluTabax, a B MUHUNEKAPHSIX.
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Beenenve B peuenTtypy xneba u xnebobynouHbiX M3Lenuin KOMNOHEHTOB, NpUAalLLMX UM NneyebHble 1
NpocunakTUyecke CBOWMCTBA, NO3BONSET PewwnTb Npobnemy NPOPUNAKTUKA U NEYEHUs pasnuyHbIX 3aboneBaHui,
CBSI3aHHbIX C AeULNTOM TEX UK MHBIX BELLecTB. MpUMeHeHNe AMKOPaCTYLLEro NekapCTBEHHOrO Cbipbst Braronpu-
ATHO BNUSIET Ha noTpebuTenbckne CBOICTBA xnieba u npuaaeT emy (yHKLUMOHANbHYK HanpaeneHHocTb [4]. MMep-
CNEKTUBHbLIM CbIPbEM AMS MPOU3BOACTBA NPOAYKTOB (OYHKLMOHAMNBHOIO HAa3HAYeHUs!, B TOM YMcrie 1 xnebobynoyHbIx
n3genui, SBNATCS NeKkapCTBEHHbIe TpaBbl: 4EBACKN BbICOKWNA, LKopui, Yabpel, obnaaaioLme BbipaXeHHbIMW aH-
TUCENTUYECKUMU, UMMYHOCTUMYTMPYIOLYMMW CBOACTBaMU. /3y4anoch BNUSIHME BHECEHWS MOPOLLKA 13 KOPHEBULLA
AEeBsicNa, KOPHA LMKOpUst 1 TpaBbl YabpeLa BbICOKOrO Ha KavyecTBO MiueHnYHoro xneba. MopoLlok U3 KopHeBMLLa
AEeBsicNa BbICOKOro, KOPHS LIMKOpMS 1 TpaBbl Yabpela BHOCUIM NMpu 3amMece Tecta B CyXOM BWAe B KONMYeCTBe
1,2, 3, 4 n 5% oT mMaccbl Myki. PesynbTaTbl MCCNeL0BaHNA MO U3YYEHMIO BIIUSIHWS NOPOLLKA 13 KOPHEBULLA AEBACH-
na, KOpHs LMKopus 1 Tpasbl Yabpeua Ha kayectBO xneba M3 MyKW MLIEHWYHOW BbICLLIEro COpTa MpeAcTaBneHbI
B Tabnmue 3.

Tabnuya 3
OpraHonenTuyeckine 1 GrU3nKo-XMMUYECKUE NoKa3aTenu kavectaa xneba 13 Myku NLUEHNYHON BbICLLETO COpTa
C NPUMEHEHMEM MOPOLLIKA 13 KOPHEBWLLIA AEBACKNA, KOPHS LIMKOPMS M TpaBbl YabpeLa

BapaHTB! ObIT CpegHsist xnebonekapHas Obbem xneba, [MopucrocTb BnaxHocTb KucnotHocTb
oLeHka, bann cMm3/100 1 Mykm mskuwa, % MsKuLa, % MsKWLLa, rpag
KoHTponb 5,0 290 81,0 41,4 2,0
Xneb ¢ npumeHennem 1% nopoLuka 50 280 765 425 17
KOpHEBWLL AEBACKIIA BbICOKOTO ' ' ' '
Xneb ¢ npumeHeHnem 2% nopoLuka 48 270 718 377 18
KOPHEBWLL AEBACKIIA BbICOKOTO ' ' ' '
Xneb ¢ npumeHeHnem 3% nopoLuka
KOPHEBWLL AEBACIIIA BbICOKOTO 48 250 763 392 18
Xneb ¢ npumeHenHnem 4% nopoLuka 42 245 725 403 18
KOpHEBWLL AEBACKIIA BbICOKOTO ' ' ' '
Xneb ¢ npumeHeHnem 5% nopoLuka 38 240 765 356 18
KOPHEBWLL AEBACIIIA BbICOKOTO ' ' ' '
Xneb ¢ npumeHeHnem 1% nopoLuka
13 KODHS! IMKODHS 49 240 63,0 425 28
Xneb ¢ npumeHeHnem 2% nopoLuka 47 240 635 425 29
13 KOPHA LuKkopust ' ' ' '
Xneb ¢ npumeHeHnem 3% nopoLuka 47 250 650 427 30
13 KOpHA Lkopus ' ' ' '
Xneb ¢ npumeHeHnem 4% nopoLuka 33 235 64,5 429 30
13 KOPHS! Likopus
Xneb ¢ npumeHeHnem 5% nopoLuka 27 235 62,5 430 31
113 KOPHS! Likopus
Xneb ¢ npumeHeHnem 1% nopoLuka u3 47 240 63.3 425 28
TpaBbl Yabpeua
Xneb ¢ npumeHeHnem 2% nopoluka u3 a4 240 64.0 426 28
TpaBbl Yabpeua ' ' ' '
Xneb ¢ npumeHennem 3% nopoluka u3 34 250 630 427 29
TpaBbl Yabpeua ' ' ' '
Xneb ¢ npumeHeHnem 4% nopoLuka u3
Toassl wabpeua 2,7 225 62,0 42,9 30
Xneb ¢ npumeHeHnem 5% nopolwka u3 25 220 605 429 31
TpaBbl Yabpeua ' ' ' '
Mo rOCT 2?842'88 He MeHee He 6onee He 6onee
«Xneb 13 NeHNYHOM Mykn. TexHu4e- He HopmupyeTCst He HopMuMpyeTcs 750 44% 3.0 rpan
CKMe ycnoBus» '

OpraHonenTunyeckine nokasatenu kayectsa xrneba ¢ gobasneHnem 1% nopoLuka 13 KOpHeBULA AeBscuna
BbICOKOTO MPaKTUYeCKN He OTNMYanUChb OT NoKasaTernei KOHTPONbHOro obpasua. IaMeHUncs UBeT MsKWLLA, OH cTan
C CepoBaTbiM OTTEHKOM W BKYC CTan C NPUATHOM ropumHkon. Xneb ¢ nobasneHnem 2% nopoLuka 13 KopHeBuLLa Ae-
BSICUNa BbICOKOTO MMEN POBHYIO MOBEPXHOCTb KOPKW, (hOpMa KOPKW CpeaHe Bbinyknas, LBeT Mskulla Benbii ¢ cepo-
BaTbIM OTTEHKOM, MOPUCTOCTb KPYNHas, MAKULL He 3MacTUYHbIA, BKYC crnabo ropbkoBaTbiil. OpraHonentuyeckue no-
kasaTenu kayectsa xrneba ¢ npumeHeHnem 3% nopoLLKa 13 KOPHEBULLA AEBSACANA BbICOKOTO He CUIbHO OTNNYaTCA
OT nokasatenei npegpiayLiero obpasya. YXyawwnucs UBET KOpku, LBeT Makuwa. Y obpasua xneba ¢ sobasneHnem
4% nopoLUKa U3 KOpHeBULLA AeBscuna BbICOKOrO NMOBEPXHOCTL xreba cTana wepoxosaTon. Y obpasya ¢ npumeHe-
HWeM 5% nopoLLKa 13 KOPHEBWLLA AEBACKNA BbICOKOTO CUMbHO U3MEHWMUCH Take NokasaTeny Kak LBeT MsKuLa,
MopMUCTOCTb M BKyC. Hanbornee onTumanbHble nokasarteny kayecTsa 6binn oTMeYeHbl y obpasla ¢ BHeceHreM 1%
NnopoLLKa 13 KOpHeBWMLLA AeBscuna Bbicokoro. C yBennyeHnemM NpoLEHTHOTO COAepKaHns NopoLLka 13 KOpHeBHLLa
AEBACUNA BbICOKOTO OpraHonenTuyeckne nokasaTenu yxydlanucb U YCUNWBancs ropbkuid BKyC. B BapuaHTe
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¢ nobasneHnem 1% nopoluKka AeBsicina BbICOKOTO Cambli HanbonbLunii 0GbEMHBIA BbIXOA, XOPOLLWA NoKasaTenb
MOPUCTOCTM M KUCAOTHOCTU. XOPOLLME NokasaTenu nopuctocTi xneba Ha BapuaHTe ¢ BHeceHneM 3 1 5% nopoLuka
113 KOPHEBMLLA AeBACKNA BbICOKOr0. HauMeHbLLUMI 06BEMHBIN BbIXOZ MONYYMCS Ha BapuaHTe ¢ BHeCeHneM 3% ae-
BSICMNa BbICOKOrO.

Ha ocHoBaHMM NPOBEAEHHBIX UCCNEA0BAHUIA HAMAYULLMM U3 BapUaHTOB, KOTOPbIA MOXET BblTb pEKOMEH-
[O0BaH NMPeanpuaTUaM Ans Npous3BOACTBa xneba, ABNSETCS BapuaHT ¢ NpuMeHeHreM 1% nopoluka W3 KopHeBMLLA
aeescuna Bbicokoro. Obpasupl xneba ¢ 2 n 3% nobaBneHMem NopoLLKa 13 KOPHEBULLA OEBACKUNA BbICOKOTO MPaKTy-
YeCKM HMYEeM He OTNMYaTCs APYr OT Apyra U no PU3NKO-XMMWYECKAM W MO OPraHoNEeNnTUYECKUM MOKa3aTensm.
Y obpasuos xneba ¢ BHeceHeM 4 1 5% nopoLLKa M3 KOPHEBULLA AEBACUNA BbICOKOrO YXYALLATCS LBET MSKNLLA,
NOpUCTOCTb W BKyC. [0 pesynbTatam uccneaoBaHuii OpraHoNenTYeCcKMX nokasarenei kavecTsa BbICOkyto xnebone-
KapHyto OLeHKY — 4,6 6annos nonyuunn xneb n3 neHYHON MyKM BbiCLIErO copTa ¢ A06aBNEHNEM MyKU M3 KOPHS
LuKopus B Konmyectee 3% OT MacChbl MyKM MLUEHWYHON BbICLero copta u 4,7 6annos — ¢ gobaBneHnem Myku n3
Tpasbl Yabpeua B konnyectae 1%. PUMKO-XMMUYECKME NOKa3aTenu aThx xneboB COOTBETCTBOBANM HOPMaM U Tak-
Ke nokasanu Hawnyylume pesynbTaTbl B X04e UCCNeaoBaHmin (BapuaHT ¢ fobasneHnem 3% MyKu 13 KOPHS LMKOPUS:
00beMHbIN BbIxog xneba — 250 cm3, nopucTocTb Makuwwa — 65,0%, BaxHOCTb — 42,7% 1 KUCAOTHOCTb Ha YPOBHE —
3,0 rpap; BapuaHT ¢ gobaeneHnem 1% Mmyku n3 Tpaebl Yabpeua: 06beMHbIN Bbixog xneba — 240 cm3, nopucTocTb
MsikuLa — 63,3%, BNaXHOCTb — 42,5% W KUCNOTHOCTb Ha ypoBHe — 2,8 rpag.).

3aknoyeHue. BHeceHne Myku U3 ceMsH baconm B peLenTypy xneba B konnyectse 4% OT mMacchbl Myku
cnocobCTBYET NOBbILIEHNID G1ONOrMYecKon LieHHoCTH xneba 6e3 yXyaweHus 3Ha4eHnit opraHonNenTUIecknx n u-
3MKO-XMMUYECKMIA NoKasaTenen ero kayectaa. pu nponssogcTee xneb6obynouHbIX U3nenuit pekomeHayem npume-
HATb NEKTUHCOAEPXaLLMe BbKUMKIA U3 NIIOL0B IMMOHA M 60K, ONTUMAnbHbIM SBASETCS UX BHECEHWE B KONWYe-
ctBe 3% oT maccel Myku. Mpu npoussoactee xneba ¢ NpUMEHEHWEM AWMKOPACTYLLEro NekapCTBEHHOrO Chipbs
HaunyJwue pesynbTathl OblK NOMyYeHbl Ha BapuaHTax ¢ UCMOMb30BaHMEM MOPOLLKA M3 KOPHEBMLLA AEBACMNA Bbl-
COKOro W Tpasbl YabpeLa B konnyectse 1%, MyKu 13 KOPHS LMKOPKS B KonnyecTBe 3% OT MacChbl MyKW MLUEHNYHON
BbiCLero copTa. [laHHble pa3paboTku MO3BOMAT pacMPUTL aCCOPTUMEHT xneboBynoyHbIX M3AENUA C PYHKLMO-
HanbHbIMM CBOCTBAMW, MPYMEHMMbI B YCIOBUSIX ManbiX U CPEAHNX NPeanpusTui xnebonekapHom oTpacnu.
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CPABHUTEJIbHAA XAPAKTEPUCTUKA MACHbIX PYBINEHbIX U3OEJNTUN
C NPOAYKTAMU NEPEPABOTKW OBCA

BoukapeBa 3eHpupa AnbbepToBHa, KaHa. TEXH. HayK, AOLEHT kadeapb! «[uwlesble npoussoacTeay, ®rbOY BINO
[NeH3eHckun 'TY.

440605, r. MNeHsa, yn. MarapuHa, 11.

E-mail: bochkarievaz@mail.ru

KntoueBble cnoBa: OBEC, XIOMbsl, TONOKHO, SKCTPYAaT, MACHbIE, pybreHble, nonydabpukaTsi.
Llenb uccnedosaruli — 06ocHO8amb payuoHasbHbie ¢nocobbl N0A20MOBKU U BHECEHUS 08CAHbIX X/TONbES, 08CIHO20

mornokHa U 3kcmpydama oeca Onsi MsiCHbIX pybneHbix nonyghabpukamos. [ns obecnedyeHus: mexHomoauyeckoll gyHKUUO-
HanbHOCMU U XOPOLUUX Op2aHONenmu4yeckux xapakmepucmuk paspabambigaembix uzdenuli bbina nposedeHa u 060cHo8aHa
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2udpamauyusi npodykmos nepepabomku ogca. [ns modugbukayuu pacmumesibHbIX KOMNOHEHMOB 08CSHbIE X/I0Nbs 3ausaom
x0s100HoU 80doli 8 coomHoweHuu 1:1,5-2 dnsi nocnedyroweao HabyxaHus 8 meyeHue 15-20 MUH, 08CSHOE MOJIOKHO 3a1usaom
xonodHou godoli 8 coomHoweHuu 1:4 dna nocnedyrowe2o HabyxaHus 8 meyeHue 5 MuH, skcmpyOam ogca usmenbyam u
3amayueaom eodol npu memnepamype 80-850C & coomHoweHuu 1:3 npodomkumensHocmbio 10-20 muH. CpagHUmenbHas
Xapakmepucmuka XuMu4eckoeo cocmasa nosycabpukamos ¢ npodykmamu nepepabomku ogca nokasana, Ymo Haubornee ebr-
cokoe codepxaHue maccosoli donu enaeu Habmodaemcs 8 obpa3syax nonygabpukamos ¢ MOIOKHOM, COOepXaHuUe Maccosoll
donu besika u 307161 — 8 nonychabpukamax ¢ akcmpydamom. M3 paccmampusaembix HanosiHumenel Haubonbwyto genuquHy pH
umeem akcmpydam ogca, nonygabpukamsi ¢ 0aHHbIM HaNOIHUMeENeM makxe umerom 6onee 8bicokue nokazamenu pH, ymo
8/1usem Ha nomepu macchl npu mensnogoll obpabomke. YacmuyHasi 3ameHa MACHO20 Cbipbsi Npodykmamu nepepabomku osca
CcKa3bisaemcs noaoXumesbHO Ha 8bIxode 20moebix u3denull. Camble HUSKUE nomepu Macchl npu mensogoli o6pabomke y 06-
pa3yoes ¢ skcmpydamom osca. MccrnedosaHus MUkpobuonoaudeckux nokasamenel nonygpabpukamos u 20mosbIx usdenudl no-
Kasasu, Ymo OHU COOMBemcmsyrm nokazamersiM HopMamueHbIX 00KYMEHMO8.

Pa3paboTka TexHONOrMi NPOM3BOLACTBA HOBbIX GE30MaCHbIX NPOAYKTOB MUTAHWS HA OCHOBE HATypanbHOro
CbipbSi — OHO W3 BaXHEWLNX HanpaBneHWn pa3BuUTUS MULLEBON MPOMBILLIEHHOCTN W OBLYECTBEHHOTO MUTaHWS
B XXI Beke. YunTbIBas, YTO NOCNeaHee OECATUNETHE BbINyCK MSACHBIX pybreHbix nonydabpukatoB B 6onbluen CTe-
neHn ocyLecTBnsnca ¢ fobaskamm UMNOPTHOMO NPOM3BOLACTBA, B YCMOBUSX AKOHOMUYECKMX CaHKLMIA pacTeT BO3-
MOXHOCTb W3MEHWUTb CUTYaLMIio B CTOPOHY MCMONb30BaHWS HaTypanbHOr0 0TEYECTBEHHOrO Noe3Horo chipbsi. Obec-
neYeHne BbICOKOro KayecTBa OTEYECTBEHHbIX NPOAYKTOB MUTaHMS, rapaHTus ux 6e30MmacHOCTM SBNSETCS aKTyarb-
HbIM KaK Ans notpebuteneir, Tak 1 ans creuuanmcTos.

/HTepec NULLEBON NPOMBILLMEHHOCTM K OBCY YBENMYMBAETCS BBUAY €ro NonesHbiX kavects. Poccus no
npaBy CUMTAETCS OAHMM W3 KPYNHEMLMX NpOu3BOAUTENe 1 notpedbuteneit osca. Ero ncnonb3yot 4ns npoussoa-
CTBa Kpynbl HeAPOBNEHOM, NMIOLLEHON, XIONbEB, TOMOKHA, pexe Mykn. OBEC BXOAWT B YNCIIO BAXKHEMLLMX 3€PHOBbIX
kynbTyp. OBec 6oraT KOMNNEKCHbIMW YrNeBO4AMM, BbICOKOKAYECTBEHHbIMM Benkamu 1 nuLieBbIMM BOMOKHamu. -
LeBble BONOKHA OBCA COCTOST MPEUMYLLECTBEHHO W3 rPynMbl YHUKamNbHbLIX BOLOPACTBOPUMbIX MULLEBBIX BOSIOKOH,
Ha3bIBaEMbIX [-2/i0KaHbI. B 0Tinume oT Apyrux 3nakoBbIX KymbTyp, KOTOPblE NPEUMYLLECTBEHHO COLepXaT Henepe-
BapuBaeMble HepacTBopuMble B, 0BeC cogepxuT pacTBOpUMbIE BONOKHa [6].

OBCsHble XNonbs Ha NPeanpUATUSX 06LLECTBEHHOTO NMUTaHUS UCMOMb3YIOTCA B OCHOBHOM AMs MpUroToBIe-
HUS Kall, HECMOTPS Ha TO, YTO [aHHbIN NPOLYKT COAEPXUT BCE LiEHHbIE KOMMNOHEHTbI LienbHOro 3epHa. OBCsHOE To-
NIOKHO MPAKTUYECKN HE HAXOAUT MPUMEHEHNS B MULLEBOI NPOMBILLNIEHHOCTY 1 O6LLECTBEHHOM NUTaHUK. Takke Ao-
CTaTOYHO BaXHbIM NPEACTABNSAETCA KOMMNEKCHbIA MOAXOL K MCMONb30BaHMIO 3KCTPYAATOB PACTUTENBHOIO Chipbs B
TEXHOMOTMM NULLEBbIX NPOLYKTOB.

TepmonnacTnyeckas aKCTpy3noHHas 0bpaboTka, coBMeLLatoLLas TepMo- , MMapo- U MexaHW4Yeckoe BO3-
[ENCTBIE Ha KOMMOHEHTbI, OTHOCUTCS K Hanbonee BbICOKOIPPEKTUBHLIM cnocobam 0BpaboTkn pacTUTENLHOIO Cbl-
pbsi, YTO MO3BOMSET NOMyYaThb NULLEBbIE NoNyabpukaThbl 1 NPOAYKTbI C HOBLIMW TEKCTYPHBLIMI CBOMCTBaMU. Bogo-
W KMPOCBA3bIBAKOWAs CNOCOBHOCTb SBASIOTCS KIOYEBLIMIM CBOMCTBAMI 3€PHOBBIX 3KCTPYAATOB, KaK Perynstopos
(hyHKLMOHANbHbIX CBOWCTB pa3pabaTbiBaeMbix MULLEBbLIX MPOLYKTOB C UX MCNONb30BaHNEM [5].

Pe3ynbTathbl 1cCnegoBaHWi no pa3paboTke NULLEBbLIX NPOAYKTOB C AKCTPY3MOHHBIMIA NPOAYKTaMW MpUBO-
psaTcs B pabotax [1, 2, 3, 7). Moatomy ucnons30BaHNe aKCTpyLaTa OBCa, Hapsay C UCMONb30BaHWMEM APYIuX NpOoaykK-
TOB 3 OBCA, NPEACTABNSAETCA aKTyasnbHbIM.

Lenb uccnedosaHull — 060CHOBaTL paLMoHanbHble CMOCOBbI NOATOTOBKW 1 BHECEHUSI OBCSHBIX XOMbEB,
OBCSIHOrO TOMOKHA W 3KCTpyAaTa OBCa Af1s MACHbIX pyBneHbIx nonydabpukaTos.

3adayu uccnedosaHull: OCYLLECTBITb KOMMIIEKCHYK CPABHUTEMbHYHK) OLEHKY XMMUYECKOrO COCTaBa, TeX-
HOMOTUYECKIX, OPraHONENTUYECKUX N MUKPOBMONOMMYECKINX XapaKTEPUCTUK MSACHBIX pybneHbIx nonydabpukaTos u
n3genuit ¢ npoayktamu nepepaboTky osca.

Mamepuanbi u memodsbi uccnedosanull. O6LEKTbI UCCNIEA0BaAHMIA; MOLENbHbIE MSICHbIE pyOneHble no-
nycabpukatbl 1 U3nenus, cogepxallme OBCSHbIE XNOMbS, OBCSHOE TOMOKHO W 9KCTPyAaT oBca. [1pyu 13roToBneHUM
nonycgabpukaToB B Ka4eCTBE MSICHOTO Cbipbsi MCMonb3oBanack roesguHa Il copta ¢ pH B uHTepsane 5,4-5,9, us-
MenbYeHHas Ha Msicopybke ¢ auameTpom oTBepcTn 3-4 M.

VccnepoBanns nposogunick B nabopatopuu kadeapbl «IuweBbix npou3sogcte» MMeHs(TY, B ucnbiTa-
TenbHOM nabopaTtopum no arpoXMMUYECKOMy O0BCRYXMBaHMIO CENbCKOX03ACTBEHHOTO npoussoacTea ®rbY MIAC
«[TeH3eHcKuin» 1 B UcTbITaTeNbHOM NabopaTtopHoM LieHTpe ®BY3 «LieHTp rurveHbl v anuaemmonorv B MNeH3eHckoi
obnactu». lNonyyeHHble AaHHble NPeACTaBMNeHbl COrMacHo npoTokonam ucnbitaHuin Ne463-465 cfr ot 05.05.2015 .
n Nel. 5977, 1.5981-84 ot 08.05.2015 .

[ins onpepenexns uU3MKO-XMMUYECKIX, XMMUYECKUX, MUKPOOMONOrNYECKMX U OpraHONenTUYECKIUX NOKasa-
Tenen nccneayemMbix 06bEKTOB NPUMEHSANNCH OBLIENPUHATLIE METOAWKM, NTabopaTopHoe o0bopyaoBaHue n n3mepu-
TenbHble NpubOopbI; OpraHonenTUYeckyo oueHky nposogunu no MOCT 9959-91, maccoBble Jonu Braru, benka, xu-
pa, 30rbl, BENMYMHy pH — 0BLenpuHATLIMM METOLAMM; MacCOBbIE JONMW YINEBOLOB — PacYETHbIM METOAOM, NOTEPK
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Maccbl npu TepmoobpaboTke — pacyeTHbIM METOLOM, MUKPOBMOMNOrMyeckne uccreaoBaHus — B COOTBETCTBUM C
rOCTamm.

Pesynbmamsi1 uccnedoeaHull. [ns obecneyeHnsi TeXHONOrn4Yeckon (yHKLMOHANLHOCTU MSICHBIX pybre-
HbIX nonycabpukaTos MOryT BbITb MCMONb30BaHbI Kak Cyxue, Tak 1 rapaTMpoBaHHbIe NpoayKTbl nepepaboTku 0Bca,
HO MOXHO NPEeANOMOXUTb, YTO NPWU BBEAEHWM CYXOro NpoayKTa Npou3onaeT nepepacrnpeaeneHne yactu cnabocss-
3aHHOW BNaru U3 Msca B pacTUTENbHYHK CUCTEMY, YTO BbI30BET YMEHbLLEHWE, Kak COMHOCTH, TaK 1 BbIXOAA NPOAYKTa.
Moatomy ans obecneyeHns TEXHONOMMYECKOM (PYHKLMOHANBHOCTM W XOPOLLKMX OPraHONENTUYECKNX XapaKTepUCTUK
pa3pabartbiBaeMblix u3genui 6bina nposegeHa u 060CHOBaHa rMapaTaums NpoaykTos nepepaboTku oBca.

lmapataums 0BCsHbIX XNonbeB. OBCsHblE XIOMbsS 3anMBaKOT XONOAHON BOAON B COOTHOWEHMM 1:1,5-2 ang
nocneaytowero HabyxaHus B TeyeHue 15-20 MuH.

Mvopatauns OBCSHOrO TorokHa. OBCSHOE TOMOKHO 3anuBatoT XOMOAHOW BOAOW B COOTHOWEHWM 1:4 ans
nocnegytoLLero HabyxaHnsi B TEYEHUE 5 MUH.

MvopaTaums SKCTpyaaTa oBca 3akrioyaeTcs B 3amMaunBaHiv ero BOLOW B COOTHOLWEHUN 1:3 npu Temnepa-
Type 80-85°C, npogomkutensHoCTbio 10-20 MuH. lNepen BHECEHWMEM B MSCHYH pybreHylo Maccy aKCTpygaTt OBca
BbIn n3menbyeH Ha nabopaTopHOM MenbHULE.

Mo xumuyeckon npupoge NpoayKTbl nepepaboTki OBCa NpeacTaBnsloT coboi NoNMMEpHble COeaMHEHNS
nonucaxapuaHoi Npupoabl, B MakpOMOMEKynax KOTopbIX paBHOMEPHO pacnpeaeneHbl rnapoduibHele rpynmbl, B3a-
NMOAENCTBYIOLLME C BOLOMN.

MMapouUNbHBIMIA CBOMCTBAMI COAEPXMMOrO KMETOK W KNETOYHbIX CTEHOK: BEnKkoBbIX BELLECTB, Kpaxmana,
MEKTUHOBBIX BELLECTB, reMULIENIIONO3, KNeT4aTkn 06BbACHAETCS CnocobHOCTb MOormowaTh Bogy Npy 3aMaumBaHuu.
Taroke 0TAMYMTENBHON 0COBEHHOCTBLI0 NPOAYKTOB NepepaboTkv OBCa ABMSETCS HanMYMe B HUX CIIM3NCTbIX BELLECTB,
KOTOpbIE TaKke CnocobCTBYIOT HabyxaHuio.

[ns uccnegosanuit 6binn paspaboTaHbl peLenTypbl MACHBIX pybneHbx nonydabpukaTos B BUAE KOTNET 1
OWUTOYKOB, a TaKke TEXHOMOrMM MPOM3BOACTBA 3TUX NpodykToB. CNporHO3WpoBaTh MOBEAEHUE MSCHON CUCTEMbI
CMOXHO, NO3TOMY pa3paboTKy peLenTypHOro COCTaBa HOBbIX W3AENUIA OCYLLECTBAANN NyTEM KOPPEKTUPOBKM CTaH-
paptHoit peuentypbl Ne416 «COOpHMKa TEXHONOrMYECKMX HOPMATUBOB ANS NPEANpPUATUIA OBLLECTBEHHOTO MUTaHWS.
W3nenns u3 KOTNEeTHOM Macchl N0 JaHHOW peLienType MCMonb30Banu B Ka4eCTBE KOHTPONBbHOro 0bpasuia npu onpeaene-
HUV NOTEPb NPy TennoBor 06paboTke 1 pH MACOPaCTUTENBHOM CUCTEMBI. 3aMeHa YacT OCHOBHOTO Cbipbsi HAMOMHK-
TENAMW NOKasblBaeT LenecoobpasHoCTb NPUMEHeHUs NpOayKTOB nepepaboTki OBCa C MAcCoBOW LONen OTHOCK-
TenNbHO Macchl KOTINETHOTO MACA: OBCAHbIX XNOMbEB U 3KCTpyAaTa oBca — 15-25%, oBcsHoro TonokHa — 10-20%.

[aHHble nccnepoBaHms 0BLIErO XMMUYECKOTO COCTaBa MOZenbHbIX 06pa3LoB nonydabpukatoB npeacras-
nexbl B Tabnuue 1.

Tabnuya 1

OBLMA XMMMYECKMI1 COCTaB MACHBIX pyBreHbIx nonydgabpukatos ¢ npogykramv nepepaboTku oBca

[MPOLEHT 3aMeHbl MSICHOIO Chlpbsi OBCAHBIMM XTIOMbAMM
Maccosas gons, %
15 20 25
Bnaru 57,2 55,7 54,0
6enka 14,59 14,21 14,17
Xupa 51 5,07 4,95
30/1bl 0,87 0,88 0,91
YrnesofoB 22,24 24,14 25,97
[MPOLIEHT 3aMeHbl MSICHOTO Chlpbsi OBCAHBIM TONOKHOM
Maccosast gons, %
10 15 20
Bnara 59,9 58,1 56,9
Benok 14,7 14,6 14,42
Kup 5,12 51 5,07
3ona 0,81 0,84 0,88
Yrnesoapb! 19,47 21,36 22,73
Maccosast qons, % [pOLEHT 3amMeHbl MSACHOTO Cbipbsi SKCTPYAATOM OBCA
15 20 25
Bnara 59,1 56,9 54,1
Benok 14,9 14,81 14,7
XKup 5 49 4,87
3ona 1,07 1,14 1,25
Yrnesogpb! 19,93 22,25 25,08

Mpun Npon3BOACTBE NPOAYKTOB 13 3epHa OBCA MPOUCXOAMT MApPOTEPMUYECKOe BO3AEACTBME BRaru Ha cy-

XMe KOMMOHEHTbI NpoayKTa, NpUBoasLLEe k M3MeHeHsiM 6enkoBo-yrneBoaHoro komnnekca. [TO 3epHa oBca NpuBo-
QVT K pa3pyLLEHMIO KpaxMaribHbIX 3epeH, Griarofapst YeMy noBbILLIAETCS KonM4YecTBo Gonee MenKk1X U paspyLLeHHbIX
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rpaHyn kpaxmana, obnagatowmx 6onbluen yaensHo cBO6OAHOM NOBEPXHOCTBIO 1, Kak CreacTaune, 6onbLuen rugpa-
TaLMOHHOM cnocobHocTbi. Hanbonee BbicOkoe coaepxaHue Bnaru Habniogaetcs B obpasuax nonygabpukatos ¢
TOMNOKHOM, YTO CBSI3aHO, CKOpee BCEro, C BbICOKMM COAEPXaHWEM Brary npu ruapatauuy coipbs. Bbicokue nokasa-
TENM BNaXHOCTW B nonycpabpukaTtax ¢ KCTPyAaToM oBca 06bACHAKTCA 6onee BbICOKOM MOPUCTOCTLIO MPOAYKTOB
3KCTPY3UM.

AHanu3 gaHHbIx Tabnuubl 1 nokasbiBaeT, YTO C YBENMYEHNEM KONMYECTBA HANOMHWUTENEN YMEHbLUAEeTCs
MaccoBas [ons Brark. YuuTbiBas [docTaTouHo Gonbluoe copepkaHue 6Genka M nonucaxapupoB B MSICO-
pacTUTeNbHON CUCTEME, BEPOSITHEE BCETO, B CUCTEMAX Bofa — nonmcaxapug — 6enok MMeeT MecTo npoLecc CBa3bl-
BaHus cBoGoAHON BOAb!, 06pasytoLLeit rnapaTHyto 060M0uKy 6enka, C Yem U CBA3AHO YMEHbLUEHWE MacCOBO 4OMK
BRarm.

B mogenbHbIx obpasuax nonycgabpukaToB CO BCEMM BULaMW NPOAYKTOB nepepaboTku OBCa OXMOAeMo
NPOUCXOAMT YMEHbLUEHNE KOnuyecTBa Benka ¢ BO3pacTaHEM KONMYECTBA PACTUTENBHOTO KOMMOHEHTA. C yyeTom
TOro, 4To Bonbluee konuyecTa Genka CoaePXMT KCTpyaaT oBca, B nonydabpukartax Takke Habmopaetcs 6onee
BbICOKOE ero COAepxaHue.

CopepxaHue X1poB B MOLENbHbIX 06pasLax ¢ pasnuyHbIMU HAMOMHUTENSMA MOXET U3MEHSATLCS B 3aBY-
CMMOCTM OT CBOWCTB CbIpbsi U HAa3HauYeHWs nonyabpukaTos, Tak kak peLenTypbl NO3BONSIOT PErynMpoBaTh COAep-
aHue xupa B MobomM cooTHoLIEHMM (o cOopHuKy peuenTyp He 6onee 10% OT MacChl MSCHOMO CbIpbs).

CpaBHeHve konnyecTBa 30Mbl B nonygabpukatax CBUAETENLCTBYET, YTO C YBENUYEHNEM KONNYECTBA pac-
TUTENBHOTO HANOMHUTENS KONMYECTBO MUHEparibHbIX BELLECTB YBENNYMBAETCS, 6omnee BbICOKOE COAepXaHne MUHe-
panbHbIX BELLECTB HAX0AMTCA B UccneayeMblx 0bpasLiax ¢ 3KCTpyaaToM OBCa.

/A3BECTHO, YTO NPUMEHeHWe Msica ¢ Bonee BbICOKMM pH, MO0 MCKYCCTBEHHBIN CABWM BENUYMHBI pH Chipbst
B LLEMOYHYI0 CTOPOHY, AAET BO3MOXHOCTb NOBBLICUTL CTABMIBHOCTL MSCHBIX 3MYMbCUIA, YBENUYUTL BbIXOA, Yy4-
LWNTb Ka4ecTBO Npoaykumu. Hanbonbluyto BenuunHy pH 13 paccmaTpuBaeMblx HaNnoOMHUTENE UMEET AKCTpyAaT OB-
ca. JKcTpyaart osca umeeT pH BOAHOro pacteopa 7,2, T.€. Bbille, YeM Msico. [pu cmelmnBaHum pybneHom macesl v
MMAPaTMPOBAHHOTO OBCAHOTO 3KCTpyaAaTa pH KoMOMHMPOBaHHOrO (haplia BospactaeT. OBCSHOE TOMOKHO UMeeT pH
BOLHOr0 pactaopa 3,2, T.€. HWxe, Yem MACO.

Mpn cmelwvBaHuM pybreHon Macchl 1 rMapaTUPOBAHHOTO OBCSHOrO TomokHa pH koMBUHMPOBaHHOIO dhap-
L@ HEMHOTO YMEHbLIAETCS. 3TO MOXET NOBMWATL Ha rMAPOUIBHOCTL BEenkoB Msca, CneaoBaTenbHO, BbI3BaTb W3-
MeHeHe (PYHKLMOHANbHO-TEXHOMOMYECKUX CBOMCTB CUCTEMbI. BBEAEHWE B COCTaB (haplua OBCSHbIX XNOMbEB He
NMPUBOANT K 3aMETHOMY M3MEHEHWIO peakLmn Cpeabl OnbITHbIX 06pasLoB. 3aBMCMMOCTb PH MSCHBIX pyOneHbIx no-
nycgabpukaToB OT YpPOBHS 3aMEHbI MSICHOTO Cbipbsi HAMONHUTENAMM NPeACTaBeHa Ha pUCyHke 1.

H pH H
6,20 6.20 6,20 T2
6,10 6,10 6,10
25%
6,00 6,00 6,00
15% 20%
5,90 5,90 5,90
5,80 5,80 5,80
KOHTPOnb KOHTPOnb KOHTPONY
570 5,70 5,70
12222 122223 22222
138831 138284 38383
5,60 22222 5,60 12222 5,60 222228
12222 lsosee 222224
seses 198384 bessss
5,50 222224 5% 5,50 l6ooee{TO% 5,50
b ooodd ' oobsd  odddd
99929 4co 20% looo oo T TT pooosee
540 12222 L |5.40 o000 fTTTTT 5 40 222224
' 2222 " 122222 T " 222224
00000/ l6oooe 4 15% poosse
138284 L1530 18 S S Em bessss
530 133334 ' o666 20% 530 poossee
138231 o598 $ s 38383
5,20 00006 —— 5,20 122323 T 5,20 00690
12222 66T 222224
222228 ¢S {T T 222221
510 1382 —|5.10 159 # i — [5.10 bessss
12222 6o e 22222
12222 66T 7 222224 /
5.00 28888 i 500 +—asassa A 500 +—bassss
Nonyd abpukatbl C OBCS HbI MW XN1ONbA MK Nonydhabpukatsl C OBCAHBIM TONOKHOM Nonydabpukarbl ¢ IKCTPYAATOM OBCa

Puc. 1. 3aBucumocTb pH MsCHbIX pyGreHbIX NonydabpukaToB OT KONMYECTBA HanoNMHUTENen

BenuunHa pH cpegpl BNusieT Ha BOLOCBA3bIBAKOLLYI0 CNOCOBHOCTb (hapLUEBON CUCTEMBI M OTpaXaeTcs Ha
noTepsx maccel npu Tepmoobpabotke. MpoaykTel nepepaboTki oBca 061a4aloT BbICOKOM BOAOCBA3LIBAIOLLEN CMO-
COBHOCTbH, 0BYCMOBNEHHOM HaNMYMEM rMAPOGUNLHBIX TPYNM NONMMEPOB W MEXaHWYECKUM YAEPKUBaHWEM CUCTE-
MOW kanunnspoB 1 nop [7]. BeegeHne OBCAHbIX XMONbEB, TOMOKHA 1 SKCTpydaTa OBCa CNOCOBCTBYET YBENMYEHMIO
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[0NN NPOYHOCBA3aHHON BRaru B U3AENHNsiX, YTo 06YCIOBIIEHO XOPOLUMMM BNIAarocopOLMOHHBIMM CBOMCTBAMM AaHHbBIX
npoaykToB. MoTepn Macchl npu Tenrnosoi 06paboTke NPeAcTaBNEHb! Ha PUCYHKE 2.

20,00 2000 % 20,00
KOHTPOMb KOHTDONb KOHT pOnb
19,00 0004 19,00 20 19,00 0064
133383 13333 338
18,00 198888 18,00 eees 18,00 1SS S
05544 138382 138384
17,00 12222 17,00 222228 17,00 2122228
05544 138384 233331 15%
16,00 12222 16,00 222224 16,00 1999647
' oobdd L o obd 0 ool
066004 L e eod 00000/
1500 3333 1500 33333 1500 :::::/
060004 L e od L oood
14,00 13882¢ 14,00 138384 1400 138384
006004 L elsd L eood
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Moyt a6PUKATI C OB CAHLIMM XNOMbAMM Monyd abpuKaTbl C 0BCAHLIM TONOKHOM Monyd abpuKaTbl € IKCTPYAATOM OBCa

Puc. 2. ToTtepu macchl MACHbIX pybneHbIx M3aenuii ¢ npoaykTamu nepepaboTkm oBca

Beenenve B nsgenns u3 pybneHoi MSCHOM Macchbl MPOAYKTOB nepepaboTku 0Bca cnocobeTByET cokpalLe-
HUMIO NOTEPb Macchl Npu Tennosoit 06paboTke. 310 06YCNOBNEHO TeM, YTO B NpoLecce NPOM3BOACTBA PyOneHbIX n3-
[Eenuin Bnara yaepXuBaeTCs He TONbKO BCEACTBME aacopbummn Boabl 6enkoBbIM MOMeKkynamm, Ho B bonblueil cTe-
NeH CBA3bIBaHWEM BOAbI KpaxMarnom 1 nonmcaxapuaamu pactutenbHbix obaBok. [ToBepxHOCTHO-aacopOLUMOHHbIe
obonoykn, 0bpasyemble nonmcaxapuaamy He TOMNbKO He PaspyLLaTCs NMPX HarpeBaHWM, HO U YBENMYMBAIOT CBOK
MPOYHOCTb, YeM CnocobCTBYIOT cTabunuaaumm cuctembl npu TennoBon obpabotke. W3 pucyHka 2 BMOHO, 4TO
HanMeHbLUMe NOTepu npu TennoBon obpaboTtke y nonycgabpukatos ¢ akcTpydaTom osca. Macca obpasua ¢ 15%-
HbIM COEPXaHNEM 3KCTPyAaTa npu Tennoson 06paboTke ymeHbLUMNACh Ha 2,8% MO CPABHEHWMIO C KOHTPOMbHbLIM, C
Konu4yecTBoM akcTpygata 20% Ha 6,3%, ¢ copepxaHuem 25% — Ha 11,6%. lNMoTtepu maccel obpasua ¢ 10% cogep-
XaHMEeM OBCAHOrO TONOKHa Npu Tennoson obpaboTke coctasunm 1,1 % no CpaBHEHMIO C KOHTPOMNbHBIM 06pa3LoM, ¢
KOnm4yecTBOM TONOKHa 15% coctasuiv 4,1%, ¢ conepxaHvem 20% cocrasunm 7,8%.

MO COOTHOLUEHMIO XMAKOCTM UM OBCAHOTO TONMOKHA MpW ruapatauuy BWAHO, YTO TONMOKHO obnagano
HanborbLUen ruapaTalnoHHON CNOCOBHOCTBIO, TEM HE MEHee CMOCOBHOCTb YAEPXMUBaTb NOMMOLEHHYI0 BOAY Y HEro
HanMeHbLUas. Bugumo, ato cBsizaHo ¢ 6onee rnybokoit nepepaboTkon 3epHa, C YMEHbLLEHUMEM KONMYECTBa Kpaxma-
na 1 NULLEBLIX BOMOKOH, ¢ Bonee Hu3kumM pH, a Takke ¢ pasmepamu YacTuL TonokHa. INocne Tennosoi obpabotky,
Korga Ha nepBoe MEeCTO BbICTyNaeT CBfA3blBaHWE Brark He GenKkoBbIMK (pakLMaMi, @ KpaxmaroM 1 nonucaxapu-
AaMmu, KpyrnHble YacTuubl, kak Gonee Bnaroemkie yAepXuBaloT Bnary W MoBbILAKOT BbIXog B GOMbLiei CTENneHu.
3HaumMTENbHOE YMEHbLLEHWE NOTEP NPOUCXOAMUT MPX UCMOMNb30BAHNW B KAYECTBE HAMONHUTENS OBCSAHbIX X/OMbEB.
Ho ¢ yyeTom TOro, YTO 3KCTpyAaT OBCa NPOM3BOAAT 13 HeobpaboTaHHOro 3epHa, cogepxallero Guononumeps ¢
OonbLUMM YncnoM GyHKUMOHAMNbHBIX TPYNM, YMEHbLIEHWe NOTepb Npu TennoBon 06paboTke OxugaeMo nogTeep-
KOAeTCs UCCrnesoBaHNaMM.

[ns onpefenexns BO3MOXHOCTW NPoOM3BOACTBa nonydabpukaTos ¢ nNpoaykTamu nepepaboTki oBca npo-
BEieHa CpaBHUTENbHAs JerycTaluoHHas OLueHKa Ux kayecTtsa. Tennosas 0bpaboTka npoBoagunach TpaguuMoHHbIM
cnocoboM B COOTBETCTBUM C TEXHOMNOTMYECKOM MHCTPYKLMEN COOpPHMKA peLenTyp KynnHapHbIX n3genuin. Pesynbra-
Tbl UCCIEAO0BaHNS OPraHONENTUYECKNX NOKa3aTenen nokasblBatoT, YTO OHW U3MEHSIIOTCS B 3aBUCUMOCTY OT KOnnye-
cTBa A06ABNEHHOMO PacTUTENbHOTO HanonHuTens. CpaBHUTENbHAs OpraHoMNenTUYECKkas OLeHKa Kavecta nped-
CTaBneHHbIX 06pa3LioB NPOAYKTOB Mokasana, YTo X kKayecTBO Oblfo 4OCTAaTOYHO BbICOKM MO GOMBLUMHCTBY MoKasa-
Tenemn.

Wccneayemble obpasupl ¢ 15-25% copepaHneM OBCSHbIX XMOMbEB MO OPraHONENTUYECKM MoKalaTensam
Marno OTNMYaloTCA OT KOHTPOMbHOro 06pasua, NPUroTOBNEHHONO C MILEHNYHbIM Xrebom. M3agenus nocne Tennosomn
06paboTKM, HE3ABMCMMO OT KOMMYECTBA HAMOSHUTENEN, O4EHb XOPOLLO COXPaHSIOT POpPMY, Ha MOBEPXHOCTY UMEIOT
KPaCWBYH pyMsIHYHO KOpOuKy. LIBET 06pasLioB MSICHBIX PYBneHbIX U3nennin ¢ MEeHbLUMM COLepXXaHUEM OBCSHbIX XJ10-
nbeB (15-20%) NpakTU4ECKN HE OTIMYAETCS OT OKPACKW KOHTPOMbHBLIX 00pa3LoB. YBENNYEHNE KOMMYECTBA XITONbEB
CHIXAET MHTEHCUBHOCTbL OKpacku 06pasuoB. OAHOBPEMEHHO, MO Mepe YBenuYeHWs codepxaHns 4o0aBku CBbILE
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20%, NpOUCXOAMT YXyALIEHWe TaKNX OPraHONENnTUYECKMX NoKa3aTenen kak BKyC M 3anax, NosiBNSETCA Crerka Maxy-
LasiICs KOHCUCTEHLMS, T.K. OBCSIHbIE XIIOMbS COAEPXaT ONPeAEneHHOEe KONMYEeCTBO CIn3en.

MMocne TepMoobpaboTku BCe n3genus ¢ gobasneHuem TonokHa B konuyectse 10-20% uMeny poBHYHO Mo-
BEPXHOCTb M Kpasi, LBET Ha paspese CBETIO-CEepblil, KOHCUCTEHLMS COYHas, MblllHas, OGHOPOAHAs, UMEeNK 3anax,
CBOWCTBEHHbIN XapeHOMY MsCY C apoMaToM TorokHa. Y 06pasLoB ¢ cogepkaHuem TonokHa 10-15% 3anax TornokHa
owywancs cnabo, npn gobasneHu 20% TOMOKHA, NOSBNSETCS BbIPaXEHHbIN 3anax W BKyC TONMOKHA, C OQHOBpE-
MEHHbBIM CHKEHUEM CTENEHW BbIPAXXEHHOCTI MSICHOO BKyCa. Bbio 0TMEYEHO, YTO OMbITHbIE U3genus umeioT Bo-
nee OOQHOPOAHYK KOHCMCTEHLMIO MO CpaBHEHWIO C obpaslamu, cogepxawmmu apyrue HanonHutenu. Mpu Gonee
BbICOKOM YPOBHE 3aMeHbl Takke OTMEYEHO YXYALLEHME TaKoro nokasaTens, Kak KOHCUCTEHUMS, KoTopasi CTaHOBW-
nack pbIXNoBaToN. Hannyulume pesynbTtaTbl 0TMEYaOTCs Y 06pa3sLoB ¢ COAepKaHneM OBCSHOMO TonokHa 10 1 15%.

Mocne TepmoobpaboTku BCe n3penus ¢ fobaBneHneM aKkCTpyaaTa oBca B konnyectse 15-20% XopoLo co-
XPaHStoT hopMy, MMEKOT POBHYI0 NOBEPXHOCTL M kpast. Ho nagenus ¢ cogepxaquem akcTpygarta cabiwe 20% Ha no-
BEPXHOCTU UMEOT HebomnblUMe TPELMHbI, Ha pa3pese MPOMCXOAMT PacCrOeHWe MacChl, YTO OYEBUAHO CBA3AHO C
BbICOKMM COAEpXaHueM akcTpyadaTta. Mosensercs cneundunyHbIn 3anax 1 nNpuBKyC dKCTpyaaTta osca. Takum obpa-
30M, MpY 3aMeHe Msca OBCSAHbIM IKCTPYAATOM BHELIHWA BUG U KOHCUCTEHLMS U3LENUIA Mano OTIMYAIOTCSA OT KOH-
TponbHOro 0bpasLia, HO NOSABNSOTCA OTKNOHEHNS B LIBETE, BKyCe 1 3anaxe. bbifo 0TMEYEHO, YTO OMbITHbIE U3Lenus
nmenu 6onee COYHYI0 KOHCUCTEHLMIO.

ViccnenoBaHns MUKpoGMonorMyecknx nokasarenemn nomnycgabpukatoB M roToBbIX M3LENWMA NOKa3anu, YTo
OHW COOTBETCTBYIOT NOKa3aTensiM HOPMaTMBHbIX JOKYMEHTOB. Pe3ynbTathl NpeacTaBneHbl B Tabnuue 2.

Uepes 6 4 xpaHeHus nonygabpukaToB 1 M3AENUI FOTOBbIX Yepes 12 Y xpaHeHus nonydabpukaTa, obLas
MUKpoBHas 0bceMeHeHHOCTb Haxogunack B npefenax HopMatveoB. B nonydabpukaTtax ¢ akcTpyaaTom osca 06-
Las MUKpobHast 0bceMeHEHHOCTb Oblna HECKOMBKO BhILLe, YeM B nonydabpukatax ¢ OBCAHLIMM XIOMbSAMM 1 TOMOK-
HOM. B0O3MOXHO, 3TO CBA3aHO C UCMOMb30BaHMEM MPOAYKTA, XpaHWBLUErocs Gonee AnuTensHoe Bpems Nocne aKe-
TPYANPOBaHMS.

Tabnuya 2
Mwkpo6uronornyeckue nokasarenu MacHblx pybreHbix M3Aenuii ¢ npoaykTamm nepepaboTky 0Bca
HaumenosaHite 0Bpasiia KMA®AUM, KOE/r BrKns 0,0001 r Mnecexb, KOE/r
I'OCT 10444.15-94 IOCT P 31747-2012 IOCT 10444.12-88
INonycabpukathl ¢ OBCSHLIMM Xnonbsimu (20%)
Yepe3 6 4acoB xpaHeHWs 3,67 106 - 80
Wsnenna rotosble, Yepes 12 4 2 102 i i

XpaHeHus nonychabpukarta

lMonydabpukaTbl ¢ 0BCSHbIM TONOKHOM (15%)
Yepes 6 4acoB xpaHeHs 4,6 108 - 120
M3aenus rotosble, Yepes 12 4

27102 - -
XpaHeHust nonydgabpukata
Monydabpukatbl ¢ 3kcTpyaaTom oBca (20%)
Yepes 6 4acoB xpaHeHs 4,8 106 - 120
M3aenus rotosble, Yepes 12 4 26 102 i i

XpaHeHus nonygadpukata

3aknroyeHue. TexHOMOrMYeckne CBOCTBA U OPraHoONMenTUYECKME MOKA3aTENM Ka4yecTBa NO3BONMAKT PeKo-
MEHZOBATb NPOAYKThl NepepaboTk OBCA: XN0Mbs, TOMOKHO W 3KCTPYAAT B PeLenTypPHO-KOMMNOHEHTHBIX PELLEHMSIX
MACHbIX pybneHbix nonycabprkatos 1 uagenui. Jlydwmm no opraHonenTUYeCcKUM nokasatensam kavectsa Obin 06-
pasel| C 3aMEeHON YacTW MSICHOTO ChIpbsi HA OBCSIHBIE XNIOMbSI, MO TEXHONOTMYECKMM NoKasaTensM — obpasupl ¢ 3a-
MEHOW Ha OBCAHbIE XIOMbs U 3KCTpyaaT osca. pu Tennosoi 06paboTke HaMMEHbLUKE NOTEPU UMEET U3AENUe C
3aMEHOMN YaCTW MSICHOTO Cbipbst AKCTPYAATOM 0BCa. BBeaeHue B pelenTypbl MACHbIX PyBreHbIX u3genvin npoayKToB
nepepaboTkn oBca ByaeT cnocobeTBOBaTH YMEHbLLUEHMIO HEAOCTATOUHOCTY MULLEBBIX BOSIOKOH, BUTAMWUHOB U MUHE-
panbHbIX BELLECTB, NOCTYNAaLLMX C paCTUTENbHBIM ChIPbEM.
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BNUAHUE PEXUMOB AKTUBALIUW NPOLIECCOB NMPOPACTAHUA CEMSAH
NMPOCA HA NOTPEBUTEIIbCKUE CBOUCTBA KPYTbl

BonkoBa Anna BukTopoBHa, kaHA. C.-X. HayK, AOLEHT kadenpbl «TexHONorus npou3BoACTBa U JKCnepTn3a Npoayk-
TOB W3 pacTuTenbHOrO Chipbsi», PrOY BO Camapckas FCXA.

446442, Camapckas 0bn., n.r.1. Ycrb-Kunensckui, yn. ToBapHas, 5.

E-mail: avvolkova76@rambler.ru

KntoueBble cnoBa: npoco, nweHo, Kpyna, npopallusaHue, Ka4ecTBo.

Llenb uccnedogaHull — nogbIEHUe NULLEBOL UEHHOCMU KPYNbi U3 NPOPOWEHH020 3epHa npoca. Obbekm uccredo-
8aHul — 3epHO npoca copma 3apsiHa, kKomopbil ekoyeH 8 Focpeecmp no CpedHegomkckomy (7) peauoHy, pekomeHdosaH 0ns
8030eribigaHus1 8 Camapckoli 0brnacmu U KIKOYEH 8 CNUCOK UEHHBIX NO Kayecmsy copmog. Cxemol onbima bbiiu npedycmom-
PEHbI 8apuaHMbI NpopawjugaHus 3epHa npu memnepamypax om 5-7 do 15-18°C, u npodomkumensHocmbio om 6 do 48 u.
B 3asucumocmu om memnepamype! u OIumenbHOCMU NPOPaL4UBaHUs USMEHSIIOMCS MeXHOMo2uYeckue cgolicmea u Xumuye-
cKull cocmae 3epHa npoca, 00yCros/eHHblE UHMEHCUBHOCMbI0 ObixaHusi U pocmosbix npouyeccos. OcobeHHO 3amemHoe
ymeHbLweHue maccsi 1000 3epeH U nosbiweHue mMaccogoll Aou Cbipo2o NPomeuHa, Xupa U Knemyamku npu npodomkumers-
Hocmu npopauwusaHus bonee 24 4. YeenuueHue codepiaHus He3aMeHUMbIX aMUHOKUCIIOM 8 UHmepsane memnepamyp
om 5 0018 0C npoucxodum nuwb 8 nepuod 00 24 y npopawusaHus. Ha 0CHOBaHUU NOyYeHHbIX OaHHbIX PEKOMeHOyromces on-
mumMarbHble PexXUMbI npopawusaHus. memnepamypa 8 npedenax om +5 do +12°C; npodomkumenbHOCMb NPopawu8aHus —
He bonee 24 4. 3epHo, nomy4eHHoe npu makux ycrnosusix, obrnadaem 6o2ameimM codepxaHuem besikos, He3aMeHUMbIX aMUHO-
Kucnom, a makxe nonesHol 0 nuwjegapeHust knemyamku. Kawa u3 Kpynbi, Nofly4eHHo U3 NPOPOLEHHO20 3epHa Npu PEeKo-
MeHOyembIx ycrogusix, obradaem nokazamenamu, Haubonee 61IUKUMU K KOHMPOTbHBIM, YMO Ha hoHe so3pocwell nuwesoli
ueHHocmu Oeniaem Kpyny 6onee npednoymumensHoU 8 npou3godcmee, HEXENU NWeEHO, NOMTy4YEeHHOe NO Knaccuyeckol mex-
Honozauu (6e3 npopauyugaHusi).

AkTyanbHoOI Npobnemoit Halero BPEMEHMN SBMSIETCS NOMyYeHUe 3KOMOrNYECKM YUCTBIX 1 MU 3TOM hU3No-
NOTMYECKN LieHHbIX MPOAYKTOB NiTaHus. O4HUM 13 HanpaBneHuii MCCnefoBaHnin B 3ToN 06nacTv SBnsieTcs paspa-
BoTka NPOAYKTOB NUTaHUS HA OCHOBE MPOPOLLEHHOTO 3epHa pasnnyHbIX KynbTyp. [pn NnpopactaHumn B 3epHe CUHTE-
31pyTCH (DEPMEHTbI, BUTAMUHbI, PaCTUTENbHbIE TOPMOHbI, HTUOKCUAAHTbI, MOBBILLAETCS COAEPXaHNEe HE3aMeHU-
MbIX W 3aMEHUMbIX aMUHOKMUCNOT [4, 5, 7]. B HacTosllee Bpems 3anaTeHToBaHbl CNOcoObl MOMyYeHUst MULLEBbIX
(DYHKLMOHAMNbHbIX NPOAYKTOB HA OCHOBE NPOPOLLEHHOMO 3epHa SYMEHSI, KyKYpy3bl, FPEYMXM, PAaCTOPONLLN 1 ApYrKX,
B TOM 4MCne W Kpynbl U3 MPOPOLLEHHOrO 3epHa. MonyyeHHyo Kpyny MOXHO WMCMONb30BaTh MpuM Bbineuyke xneba
(nobaBkn 25%), onagumin, Gynoyek, neveHbs, KEKCOB, ynoTpebnaTb B BUAE Kall C BOZOW unu Momokom nocne 10-
12-MUHyTHOI BapkK, C )pyKTamn, MEAOM, BapeHbeM, UCNonb30BaTh Ans naHupoBku [3, 4, 5]. TexHonorus npous-
BOZCTBA KPynbl 13 MPOPOLLEHHOrO 3epHa Npoca, OTNMYAtOLLEroCs BbICOKAM COEpXKaHeM He3aMeHUMbIX, 3aMeHN-
MbIX aMUHOKICNOT U KapOTWHA B HacTosLLee Bpems He padpaboTtaHa. OTCyTCTBYIOT CBEAEHUS 06 N3MEHEHWUM TEXHO-
NOTMYECKNX CBOWCTB 3€pHA 1 KAayecTBa MLUeHa B 3aBMUCUMOCTW OT PEXWUMOB NpopalumBaHus. INockonbky B Camap-
ckoi obrnacT nNpoco SBMSETCS OLHON M3 OCHOBHbBIX KPYMSHbIX KymnbTyp, CMOCOBHbIX obecneumBatb peanusaumio
YPOXXaitHOM crnocobHOCTM COPTOB Ha YpoBHe A0 4-5 T 3epHa ¢ 1 ra [1, 6], BbICOKMA ypOBEHb OKYNaeMocTy 3aTpar 1
peHTabenbHOCTb NPOM3BOACTBA [2], MccnenoBaHus No pa3paboTke aNeMEHTOB TEXHOMNOTUV NPOU3BOACTBA KPYMbl 13
NPOPOLLEHHOTO 3epHa 3TON KyNbTYpbl aKTyarbHbl.

Lenb uccnedosaHrull — NOBLILLEHE MILLEBOI LIEHHOCTH KPYMbl N3 NPOPOLLEHHOrO 3epHa npoca.

3adayu uccnedosaHull: OLEHUTL TEXHOMOTMYECKME 1 NMOCEBHbIE CBOMCTB 3epHa Npoca; onpeaenuTs BI-
SHWe TemnepaTypbl W NPOLOSKMTENBHOCTI aKTUBAaLMKM MPOLECCOB MPOpacTaHus 3epHa npoca Ha W3MEHEeHWe ero
TEXHOMNOrMYECKMX CBOWCTB U NOTPebUTENbCKNE CBOMCTBA KPYynbl.

Mamepuanbi u Memodsbi uccnedoeaHull. O6LEKT UCCeaoBaHNI — 3epHO npoca copTa 3apsiHa (BKMHYeH
B locpeectp no CpegHesormkckomy (7) pervoHy, pekoMeHZoBaH 4nis BosgenbieaHus B Camapckon obnacty).
PasHoBnaHOCTb Cy6CcaHrBHEYM. TEXHOMOrMYeckne M KynHapHble kayecTBa BbicOokMe. Okpacka HewwnngoBaHHOro
3epHa apko-xenTas. Macca 1000 sepeH 8,0-9,9 r. BkntoyeH B CMMCOK LiEHHBIX MO KavecTBy copToB. [1poBedeHue
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“CCNeaoBaHMn HaYMHANOCh C OLEHKM KayecTBa 3epHa npoca. [1ns npoBeaeHns uccrnegoBaHni Gbino B3STO Bbipas-
HEHHOe 3epHO, NonyyeHHoe cxoaoM ¢ peleT 1,8x20 u 1,9x20 MM. YBrnaXHeHWe 3epHa Ans akTWBaumm NpoLeccos
npopacTaHns NpoBOAUNOCL NyTeM A06aBMIEHNS PaCYETHOTO KONMYeCTBa BOAbl A0 AOCTUKEHWS UM BriaxHocTH 30%
C nocreayowmm 0TBONAX1BaHNeM B TeyeHue 2 4. CxeMoi onbiTa NpeaycMOTPEHb! BapUaHTbl NpopaLyyBaHns 3ep-
Ha B pa3nuyHbIX ycnosusx: Temnepatypa 5-7, 10-12 n 15-18°C, npogomkutensHocTs 6, 12, 18, 24, 48 u. MNpeay-
CMOTPEH KOHTPObHbIV BapuaHT 6e3 npopallmBaHns. 3epHO AOBOANIOCH 40 BNaXHOCTH 6nm3koit k 11% npu Temne-
paType HarpeBa 3epHa B npoLecce CyLku He Bbilwe 45°C. OueHnBanoch BRMsHWE uccredyembix hakTopoB Ha W3-
MEHeHWe TEXHOMOMMYECKUX CBONCTB 3epHa M NOTpebUTenbCkine CBOCTBA KPYMbI.

Pesynbmamsi uccnedosaHull. B Havyane uccnegoBaHuin OLEHNMM KAYECTBO 3epHa Npoca. 3epHo npoca,
npeaHa3Ha4yeHHoe Ans NPUroToBMIEHUS KPynbl AOMKHO oTBeyaTb Tpebosannam MOCT 22983-88 «[poco. Tpebosa-
HWS NPK 3aroToBKax 1 noctaBkax». B onbiTe 6bIN0 UCNONBE30BaHO 3ePHO Npoca copTa 3apsiHa, oTHocsLweecs ko |l
TUMY — 3ePHO C LIBETOYHbIMU NNEHKaMK KPacHO-KOPUYHEBOrO LiBeTa. LIBETOUHbIE NeHkn apkiue, He Tycknble, bre-
CTALLME, YTO CBUAETENLCTBYET O BraronpusATHLIX YCnoBusX B npouecce yOOpku 1 xpaHeHus 3epHa. O6 aTom xe
CBUAETENbCTBYET W 3anax — CBOMCTBEHHbIN 3epHy Be3 3aTxrnoro, ambapHOro, NNECHeBOrO W MPOYMX MOCTOPOHHMX
3anaxo.. [1neHyaToCTb 3epHa, B3ATOrO A1 NPOBEAEHWUs uccnenoBaHui, cpeanas —19,2% (tabn. 1). SHpocnepm
npoca NoMyCTEKNOBUAHON KOHCUCTEHLMM. A3 TEXHOMOrMYeCKUX CBOMCTB 3epHa Npoca Hambonee BaxHbIMU SBASIOT-
€Sl BMaxHOCTb, Macca 1000 3epeH, BbIpaBHEHHOCTb, MNEHYATOCTb, copepxanne sigpa. CoaepKaHue Bnaru urpaet
PELLAOLLYI0 POfib B COXPAHHOCTU 3epHa W OKasbiBaeT BOMbLIOE 3HAYEHWE Ha TEXHONOMU0 3EPHOBbLIX NMPOOYKTOB,
nomnyyaembIx Npu NPOMbILLNEHHON nepepaboTke. COCTOSIHME MO BRAXHOCTW UCMOMb3YIOT 471 Pa3MeLLEHNs 1 y4éTa
3epHa npm XpaHeHun. 3epHo, y4acTBOBABLLEE B OMbITe, HAXOAMUIOCH B CYXOM COCTOSHWUM, YTO COOTBETCTBYET Tpebo-
BaHuam OCT 22983-88 u cBuaeTensCTByeT 06 ONTUMarbHbIX MO BAAXHOCTK YCMOBUSX €ro xpaHeHus. OcobeHHo
Bonbluoe 3HayeHue npu nepepaboTke 3epHa B KPyny UMEET BbIPABHEHHOCTb 3€pHA N0 KPYMHOCTK, TaK Kak cnocob-
CTBYET 06eCneyeH 0 TOYHOCTI HACTPOWKN BarbLEeAekoBOro cTaHka. BbipaBHeHHbIE N0 pa3mepam 3epHa npu Lweny-
LeHnn MeHbLue apobsTcs. 3epHo, NonyveHHoe cxoaoM ¢ peleT 1,8x20 u 1,9x20 MM, XapakTepu3oBarocb O4YeHb
BbICOKOM BblpaBHEHHOCTLIO — 99,5%. Macca 1000 3épeH nokasbiBaeT KONMMYECTBO BELLECTBA, COAEPKALLErocs B
3epHe, ero KpynHocTb. bonee kpynHoe 3epHo umeeT n Gonee Bbicokyto maccy 1000 3épeH. B kpynHom 3epHe Konu-
4ecTBO 0B0OMOYEK M Macca 3apOAbILa N0 OTHOLIEHWIO K SApY HauMeHbLume. Macca OTAenbHbIX 3€PeH OLHOW U TOW
Xe KynbTypbl konebnetcs B 6onblUMx Npegenax B 3aBUCUMOCTU OT COPTa, FoAa ypoxasi, panoHa npouspactaHus,
CTeMNeHM BbIMOMHEHHOCTW U T. 4. 3epHO npoca copTa 3apsiHa xapakTepu3oBanoch BbICOKOI (Ha ypoBHe 9,5 r) maccoil
1000 3epeH, B T0 Bpems Kak cpeaHsist macca 1000 3epeH y npoca HaxoauTes B npeaenax o1 6 4o 8.

B3sToe ans uccnegoBaHuii 3epHO Takke XapakTepu3oBarnoch BbICOKOW SHEPrMEN NPOpacTaHMs — Ha YPOBHE
95,0% 1 BbiCOKON BCXOXeCTblo — 99,0%, YTO CBMAETENLCTBYET O COBNIOAEHNN ONTUMArbHBLIX YCMOBUIA XpaHEHNS.
3epHo, B3ATOE ANA NMPOBELEHWS UCCNEefOBaHWN, XapakTepu3oBanoCh BbICOKUMU 3HAYEHUsIMM MoKasaTenei
kayecTBa, cooteTcTBOBano TpedosaHmam MOCT 22983-88, npeabsBnseMbIM K 3epHy npoca, npeaHasHaueHHOMY
Ana nepepaboTkn B Kpyny, @ OpraHonenTUYeckue mnokasaTenu W BAXHOCTb CBUAETENLCTBYIT O CO3L4aHWM
ONTUMAanbHbIX YCMOBUA ero XpaHeHus. [lokasaTenu KavecTBa 3epHa Mnpoca M3MEHSNMCb B pesynbTaTte
npopatyusanHus (tabn. 1).

Tabnuua 1
BrnusHve pexuMoB akTMBaLMM NPOLECCOB NPOPACcTaHKs Ha TEXHONMOMMYECKMe CBOMCTBA 3epHa npoca
[pogomKUTENEHOCTD NPOpPALLMBaAHNS, Y BnaxHocTb, % BblpaBHeHHOCTb, % [neHyatocTb, % Macca 1000 cemsiH, r
Koutport o 115 995 192 95
(3epHO yBNAXHEHHOE C NOCMeayHLLEN CYLIKOW)
Mpnt=5-79C
6 12,5 99,5 19,2 9,5
12 12,3 99,4 19,2 9,5
18 11,2 99,5 19,2 9,5
24 11,2 99,5 19,3 9,5
48 11,1 99,4 19,4 9,3
Mpnt=10-12°C
6 12,4 99,4 19,2 9,5
12 12,2 99,4 19,2 9,5
18 11,6 99,5 19,4 9,4
24 11,4 99,3 19,4 9,3
48 11,2 99,5 19,6 9,2
Mpu t =15-18 °C
6 12,6 99,3 19,2 9,4
12 12,1 99,5 19,1 9,4
18 11,5 99,4 19,2 9,1
24 10,8 99,5 19,6 9,0
48 10,1 99,5 19,8 8,8
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C yBenuyeHnem NPOJOIMKUTENBHOCTM MPOPALLMBAHNS MIEHYaToOCTb 3epHa npoca copTa 3apsHa
yBENMYMBanach, Yto 0ObACHAETCS YMEHbLUEHNEM MAcChl CyXOro BELLECTBA B 3€pHE MPW YBENUYEHUN BPEMEHU U
TemnepaTypbl NpopalimBaHns (B pesynbTaTe €CTECTBEHHOM YObINM B NPOLECCE YCUIEHHOTO [AbIXaHWs npu
npopacTaHun), npyu 3TOM Macca MMeHOK He M3MeHsnacb. Habniopanoch nsmeHeHue Mmaccel 1000 cemsiH B
3aBMCUMOCTW OT BPEMEHU, a TaKKe TeMNepaTypbl NPopaLLMBaH1a B MEHbLLYIO CTOPOHY, B YacTHOCTM macca 1000
CEMSH, NOABEPTLUMXCS ANUTeNbHOMY npopalymeannto (6onee 24 4), yMeHblanach N0 CPaBHEHMIO C aHAMOTMYHbIM
nokasaTenemM Ha BapuaHTax C MEHbLUMM BPEMEHEM MPOpaLLMBaHMs 3epHa. 3TO CBA3aHO C MOTepel YrneBOLOB,
pacxogyeMmblx Ha AblXaHue.

CyLuKka 3epHa Npon3soaunach OAHOBPEMEHHO Ha BCEX BapuaHTax. B npouecce Cyluku ctapanuchb JOCTUYb
ONTUManNbHON ANS LWenyLWeHns 3epHa npoca BnaxHOCTU (Ha ypoBHe 11%). Npu OAMHAKOBOM BPEMEHU CYLLKM
3HaYeHWs nokasaternen BNaxHOCTU CHXaNUCh He oauHaKoBo. [lpu yBenuyeHun TemnepaTtypbl NpopaLiMBaHus Ha
9TUX BapuaHTax npouecc npoTekaeT Oonee WHTEHCUMBHO, YTO MOXHO OObACHUTL — 60nee MHTEHCMBHBLIM
€CTECTBEHHbIM MCMapeHneM Bnaru (MoacbixaHnem), a Take GonblMM pacxogoM BRiark Ha npopacTaHue 3epHa.
CyLLeCTBEHHbIX W3MEHEHWA NO BbIPABHEHHOCTW 3€pHA BbISIBUTH HE YAAnoCb, CTOMT OTMETUTb Wb 6nm3ocTb
nokasaTenem K KOHTPOTbHOMY BapuaHTy.

PesynbTaTbl MCCNEOOBaHWA BIUSHUS PEXMMOB NpOpPaLLMBAHWS Ha XMMWYECKUA COCTaB 3epHa npoca
npeacTaBneHbl B Tabnuue 2.

Tabnuya 2
BrnusHue pexvuMoB akTMBaLMM NPOLIECCOB NPOPaCcTaHus Ha XMMWYECKUI COCTaB 3epHa npoca
Bpems Cobipoit Cblpoit Cblpas 30nbHOCTb, Jn3uH, MeTUOHWH, Lnctun,
npopaLimBaHus, 4 npoteuH, % xup, % Knertyarka, % % mr/100 r mr/100 r mr/100 r
KoHTponb 9,75 3,13 9,00 2,70 4,79 3,49 1,33
Mpu t=5-79C
6 10,06 3,49 9,18 2,43 4,73 3,51 1,28
12 10,08 3,44 9,14 2,35 4,75 343 1,33
18 10,12 3,09 9,15 2,30 4,69 3,48 1,38
24 10,19 3,39 9,39 2,07 4,75 3,52 1,42
48 10,36 3,39 9,37 2,85 4,83 3,55 1,37
Mpn t=10-12°C
6 9,96 3,32 9,25 2,90 4,84 3,49 1,28
12 10,16 3,73 9,33 2,49 491 3,52 1,34
18 10,18 345 9,28 2,22 541 3,79 1,52
24 10,35 345 9,37 247 6,21 4,33 1,76
48 10,59 3,48 9,32 2,38 4,82 3,27 1,48
Mpu t=15-18°C
6 10,50 3,17 9,14 2,96 4,82 3,51 1,38
12 10,32 3,43 9,17 2,94 5,48 3,64 1,48
18 10,26 3,31 9,18 2,56 512 3,61 1,53
24 10,24 3,25 9,21 2,42 5,10 3,56 1,51
48 10,08 3,35 9,34 2,29 4,68 3,57 1,46

CopepxaHue Cblporo MpoTeMHa B 3epHe Mpoca copTa 3apsHa yBEenuUuMBaeTCcs B COOTBETCTBAM C
YBEIMYEHNEM BPEMEHM NMpOpaLLMBaHUs U TeMnepaTtypbl, YTO OOBACHSETCA He yBenu4eHneM ux obLyen maccol, a
NOBbILLEHEM MACCOBO 40NN NpU Nepexofe KpaxmasnbHbIX BELECTB B NPOCTble caxapa C Nocneayowmm pacxogom
Ha [blxaHne ¥ npopacTaHue 3apogbiwa. CopepxaHue CbIpoOro Xupa B Uccnegyemblx obpasuax Takke
YBEIMYNBAETCA B MPOLEHTHOM COOTHOLUEHWW NPW YBENUYEHUM BPEMEHW NPOpaLLMBaHMS, K3-32 YMEHBLUEHMS
COAEPXaHUs Cyxux BeLecTB B MpopoclieM 3epHe. HabriogaeTca yBennyeHne COAEPXaHUs KNeTyaTku, 4to He
CKa3blBAETCs HA YCBOSIEMOCTW MUTATENbHbIX BELLECTB U3 MPOPOLLEHHOIO 3epHa, Tak Kak B mpouecce nepepaboTku
3epHo Oyger noaBeprHyTo LenyweHuo. Havbornee 3ameTeH poOCT [aHHOrO nokasaTtens npu  YBenuyeHu
TemnepaTypbl NPopaLLVBaHus, BBUAY CHUXEHUS COOEPKaHWUS CyXuX BELLECTB, NpU HEM3MEHHOM KONWUYECTBE ChbIPOil
knetyaTtku. CyLleCTBEHHbIX M3MEHEHUI B MOKasaTeNnsx 305bHOCTU OTMEYeHO He Bbino. Kak BuaHO w3 Tabnuubl,
3aMETHO M3MEHSIETCS COCTaB HE3aMEHNUMbIX aMWHOKICIIOT B MpopaLLMBaeMoM 3epHe. Hambonbluee 1x cogepxanue
OTMEYEHO Ha BapuaHTe C npopaLisBaHuem B TedeHue 24 4 npu Temnepatype 10-12°C. MpopalimsaHue npu 6onee
NPOJOMKUTENBHOM BPEMEHM M Npy Bonee BbICOKMX TemMnepaTtypax NPMBOAMUT K CHUKEHUIO 9TUX NokasaTenen.

BnmsHue pexvmoB akTuBaLyM NPOLIECCOB NPOpaCTaHMs Ha Ka4eCTBO MNiueHa npeacTaBneHo B Tabnuue 3.

IMpu oueHKe KayecTBa Kalln Obifio OTMEYEHO, YTO NpU AIUTENBHOM MPOpALLMBaHUK 3epHa NPU BbICOKMX
Temnepatypax kawa 6bina bonee XecTkoi N0 KOHCUCTEHLMM 1 MEeHbLUE pa3BapuBanach, Tak Kak B 3epHe Kpaxmarn
ObIn ruaponusoBaH B 6onbLuel cteneHn. Bpems pa3sapuBaHus Mpu 3TOM JIMHEHO YMEHbBLLANOCh NPK YBENUYEHUN
TemnepaTypbl MpopalyvBaHus W ero AIWTENbHOCTU. FPKOCTb SApa CHWKanmacb Mpu YBENMYEHWN BPEMEHM
npopaLyyBaHus, a BNMSHWE TeMnepaTypbl NpopaLLBaHNs BbIno He CTOMb CyLLECTBEHHBIM.
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Tabnuua 3

Moka3aTenu ka4ecTsa kpyrbl B 3aBUCMMOCTM OT PEXVMMOB aKTVBALMM 11 MPOLIECCOB NPOpacTaHus 3epHa npoca

Bpems Koadhduument
LiBeT (spkocTb) sigpa Bpems passapusaHusi, MiH KoHcucTeHums Katwm
npopaLymBaHms, 4 pa3Bap1BaEMOCTy
KoHTponb XKenTbiin 25 37 Paccbinyaras
[Mpn t=5-7C
6 XKentbin 24 3,7 Paccbinyaras
12 XKentblit 24 3,6 Paccbinyaras
18 XKentblit 22 3,6 Paccbinyaras
24 bregHo-xenTbin 23 3,6 Bsskast
48 BregHo-xenTbii 22 3,5 Kupokas
Mpn t=10-12°C
6 Kentbin 24 3,6 Paccbinyaras
12 XKentbin 22 3,5 Paccbinyaras
18 XKentblit 21 3,5 Paccbinyaras
24 BrnegHo-xenTbii 21 3,5 Paccbinyatas
48 BrnenHo-xenTbin 20 3,4 Bsizkas
Mpn t=15-18°C

6 XKentblit 20 3,5 Paccbinyaras
12 Kentbin 19 3,4 Paccbinyaras
18 BrnenHo-xenTbin 19 3,4 Bsizkas
24 BregHo-xenTbii 18 3,3 Bsizkas
48 BrnegHo-xenTbii 18 3,2 AKupokas

Hanbonee 6nm3kuM no nokasatensm kayectsa K KOHTPONLHOMY BapuaHTy bblna kpyna, u kalla, npousse-
[EHHas 13 3epHa, NPOPOLLEHHOrO NMpu TemnepaTtypax Ao 12°C B TeyeHue ao 24 u.

3aknoyeHue. Hanboree ontuManbHbIMI YCHOBUAMU ANs NpopaLyMBaHus 3epHa npoca, C Lenbio Aanb-
HelLwen ero nepepaboTku B Kpyny C YNyyLEHHbIMU NOKa3aTensaMu KayecTsa SBIAKTCA: TemnepaTypa He Bbiwe 10-
12°C v Bpemsi npopaLuusaHus He 6onee 24 4. 3epHo, Nomny4YeHHoe NPy ykasaHHbIX yCnoBusX, obnagaet Hanbonee
BoratbiM cogepxaHnem 6enkos, He3aMEHUMbIX aMUHOKUCIIOT, @ Takke NONesHOW ANg NULLEBapeHns KneTyaTku.
Kawwa n3 kpynbl, nony4eHHON 13 NPOPOLLEHHOTO 3epHa Npu pekoMeHayemblx YCroBusx, obragaeT nokasarensmu
Hanbonee Br3kUMK K KOHTPOIbHBIM, YTO Ha (POHE BO3POCLLEN MULLEBON LEHHOCTU aenaeT Kpyny Bonee npeano-
YTUTENBHON B NPOU3BOACTBE, HEXENM MLUEHO, NOMYyYEHHOEe MO Kraccuyeckon TexHonorum (6es npopallmsanms).
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copma, 08CsiHbIX Xronbes, dukoeo puca. Obvekmamu uccredoganus sensmces u3denus xnebobynoyHbie MeKOWMYYHbIe.
Lns uccnedosanuli 2omosuniu nsime 06pasy08 3ePHOMYYHbIX CMecel C PasiuyHbIM COOepXaHUEM peuenmypHbIX KOMNOHEH-
mo8, Ha 0CHoge KomopbIx BbiTu co30aHbl peuenmypbl mecma 055 usdenud xnebobymoyHbIx MenkowmydHsIx. [pu paspabom-
Ke peuenmyp mMapaapuH bbI 3aMeHeH Ha pacmumesbHOe Macsio U uccie0o8aHo enusiHue €20 003UPOBKU Ha yoerbHbIl 06bem.
Haunyqwum yOenbHeiM obbemom obradanu usdenusi ¢ do3uposkoll nodconHeyHo2o Macria 10% om macchi Myku. 3ameHa ca-
Xapa-necka hamokol nooXuUmesbHO eusiem Ha Xod peakyuu MefaHoUOUHoo0bpa3oeaHus, Ymo nodmeepxdaemcs NosyyeHu-
em boree APKOOKPaWEeHHOU KopKU u3desnull, ¢ SIPKO 8bIipaXeHHbIM apomamom. [ns ebisicHeHUs noka3amenel kayecmea e0mo-
8bix u3denuli 6bin nposedeH psid NpobHbIX 8bineyek besonapHbIM cnocoboM no pa3pabomaHHbIM peuenmypam ¢ obpasyamu
peuenmypHbix cocmagos Nel-5. s nosbiweHus nuwiegoll yeHHocmu pa3pabameigaemMbix U30enull ucnosb3osasncs OuKul
puc, komopbiti 0obagnsnu e omeapHom 8ude 8 Konudecmge 5-25%. 1o OaHHbIM OpaaHOnenmMuyYeckux nokazamesnel bbuio
ycmaHossneHo, Ymo dobasieHue omeapHo20 Oukozo puca bonee 15% eedem K yenaxHeHU MAKUWA, yMEeHbUWEHUI0 obbema.
Moamomy Onsi npueomosneHusi mecma ucnosb3osanu 10% omeapHo20 puca om Macchl 3epHOMYy4YHOU cMmecu. AHanu3 nuuje-
80U yeHHocmu u3denull nokassigaem, Yymo pa3pabomanHsble usdenus xnebobynoyHsle MeskowmyyHbie obradaom bosee 8bi-
COKOU NuWesol UEHHOCMBIO N0 CPABHEHUI0 C MakKuMU Xe u30enusmu U3 MyKu ebicwezo copma. CodepxaHue sumaMuHo8 U
MUHepasTbHbIX 8EU{ECM8 C yMEHbWEHUEM 8 PeyenmypHOM cocmage cmeceli Konudecmea MyKu NueHU4Hol xnebonekapHol
obouHol ymeHbwaemcs. OMMeYeHo 3Ha4yUMEsbHOe NosbIeHUEe CO0epx)aHuUsi 8 pa3pabomaHHbIX U30EIUSX MaKux 3eMeH-
moe, Kak MaeHul, hocehop, xeneso u sumamuHos B, B2, PP. [lpoaHanusupogaH npupocm codepxaHuss UmMamMuHo8 U MUHe-
parnbHbIX 8ewecms, komopskili daem dobasneHue 8 u3denus dukozo puca. Mpu dobasneHuu OuKko20 puca 8 u3denus ysenudu-
saemcs codepxaHue kanusi Ha 5,45%, kanbyus — Ha 9,38%, MacHus — Ha 8,43%, hochopa — Ha 6%, xene3a — Ha 0,96%, YuH-
ka — Ha 19,11%. CodepxaHue sumamuna B, ysenuyumes Ha 1,14%, sumamura PP — Ha 7%, ¢honuesol kucrnomsb!— Ha 7%.

Mpoun3BoacTeo Xne6oBbynoYHbIX 1 MyYHbIX KOHAUTEPCKUX U3aenuin B Poccun sensetcs Haubonee nonynsip-
HbIM W BOCTpebOBaHHbIM Gu3HecoM. Ha CoBpeMeHHOM pbiHke XneboneyeHns NPOCNeXMBaeTCs TEHAEHUMS No Co-
30aHWK0 MUHK-NEKAPEH, KOTOopble MOryT BbipabaTbiBaTb NPOAYKLMIO LUMPOKOrO acCopTUMEHTa, Npu HeobXoanMocTy
ObICTPO NepecTpanBaTh NPOU3BOACTBO B COOTBETCTBUM C COBPEMEHHBIMM TPEOOBAHMAMM PbIHKA.

Cpepu noTpebuteneit HabnaaeTcs pocT NONynApPHOCTM XNebobynoyHbIX N3Zennuin Ans PyHKUMOHANBHOTO
MUTaHNS C aKLEHTMPOBaHHbIMM MOMEe3HbIMM CBONCTBaMU (x11eb Ha OCHOBE 3epHOBbLIX CMecei U ¢ fobaBrneHnem pas-
NIMYHBIX MONE3HbIX MHrpeaneHToB). MoaToMy cosgaHue TexHonornin xne6obynoyHbIX M3AENu Ha OCHOBE HaTyparnb-
HbIX NPOAYKTOB, 06ECNEUMBAIOLLMX UX BbICOKOE Ka4eCTBO W MULLEBYH LIEHHOCTb, SIBMSETCS aKTyarnbHOM 3afadven u
MMeET NPaKTU4YECKOe 3HaYEeHNe.

B cBSi3n C 3TM M3y4eH PbIHOK 38PHOBOMO CbIPbsi, PACCMOTPEHbI 70 NULLEBAS LLEHHOCTb 1 TEXHONOMYECKMe
CBOWCTBA. Ha 0CHOBaHWM 13y4eHHOro MaTepuana BblbpaHbl CrieaytoLLme HaTypanbHble NPOAyKThl, COCO6CTBYOLIME
MOBBILLEHWO NULLEBON LIEHHOCTM X11eB06YNOUHbIX M3AENNIA:

- Myka nweHunyHas xnebonekapHas oboitHas. ®u3nonoru 1 Bpaum SaBHO YKasblBaloT Ha Lenecoobpas-
HOCTb BO3BPATUTLCA K XNEDY 13 MKW HU3KMX COPTOB, MMES B BUAY, YTO rpybbii Xneb 3HauMTeNbHO nomnesHee Ans
300poBbs. Myka 13 LenbHOro 3epHa 3HauuTenbHO NPEBOCXOANT MO MULLEBON LIEHHOCTU Apyrie copTa MLEeHUYHON
Myku. Myka 13 LienbHOro NLWEHWYHOrO 3epHa COLEPXMUT BUTaMMHbI, BEMKM U MUHEpanbl, KOTOPbIE €CTb HE TONMbKO B
3HAOCNEepMe, HO 1 B OTPYDSIX 1 B 3apoAbiLLe.

- OBcsHble Xnonbst. MpogyKTbl nepepaboTky OBCa SBASIOTCS LEHHLIM CbIPbEM, CMOCOBHLIM NOBBLICUTL MK-
LeBYH0 LIEHHOCTb XN1e606ynoyHbIX 13genni. Mo cpaBHEHMIO C NLWEHUYHON MYKOM NPOayKThl NnepepaboTkn oBca xa-
paKkTepuayloTcs Gonee BbICOKMM COAEPXAHMEM HE3AMEHUMbIX aMUHOKMCIOT, HEHACHILLEHHbIX KUPHBIX KUCMOT, BY-
TaMUHOB, MUHEPaNbHbIX BELLECTB M MULLEBbIX BONOKOH. LienecoobpasHocTb paclumpeHus accopTumenTa xneboby-
NOYHbIX U3genuin ¢ fobasneHneM NpoaykToB nepepaboTtkn oBca 0byCrnoBneHa HEMPUXOTIIMBOCTLIO A4aHHON KyMbTy-
pbl K MOYBaM, KNUMaTy 1 YCrOBKAM BbipalmsaHus [5]. PaspaboTkv no ucnonb3oBaHWio NpoaykToB nepepaboTku oB-
ca npeacTaBneHbl B pasnnyHbix paboTax no cosgaHuio oboralleHHbIX NpoaykToB nuTaHus [1, 3, 6, ]. Mcnonb3osa-
HMe LienbHOro OBCSHOTO 3epHa W Xnonbes npuaaet xnebobynoyHbIM M3LENnsiM MHOXECTBO NpeuMyLLEeCTB. Y 0Bca —
NPUSATHbI OPEXOBBbIN BKyC, NO3TOMY, A06aBNsAs OBEC, MOXHO AONOMHMTL M 060raTuTh BKYC Xneba.

- [nkniA puc. YEpHbIN AnKUIA pUC — eQUMHCTBEHHOE 3epHOBOE pacTeHune CeepHoil AMepuku. Jukuin puc —
3T0 cemeHa TpaBbl Zizania aquatic. Jukuit puc COREPXMT B CBOEM COCTaBE MOYTM MOSHbIN NEpeYeHb HEOOX0aUMBIX
Ans venoeeka OenkoB (6oraT NM3MHOM), NMLLEBble BOMOKHA. ABNsieTcss GoraTeium MCTOYHUKOM BUTaMWHOB, B
nepBylo 04epeab BUTAMUHOB W3 rpynnbl B n donmeBomn kucnotel. boraT MUKpPO- 1 MaKpOaneMeHTamu: Xenesom,
MapraHLeMm, UWHKOM, Meblo, CEeNleHOM, MarHuem, (pocdopom, HaTpUeM, Kanuem 1 kanbLyem [7].

Lenb uccnedosaHuil — NoBbILLEHNE NULLEBON LIEHHOCTU U3AENMiA x1e600ynoYHbIX MENKOLUTYYHbIX MyTeM
1CNONb30BaHMs PELENTYPHOMO COCTaBa, COCTOALLEr0 13 MyKM MLUEHUYHON xNiebonekapHoi 0BOMHON, MyKX MLUEHNY-
HOM BbICLUEr0 COPTa, OBCSHbIX XNOMbEB, ANKOrO prca.

3adayu uccnedosaHull: OCyLIECTBUTL WU3Y4YEHUE XMMWYECKOrO COCTaBa, MULLEBON LEHHOCTW NPOAYKTOB
nepepaboTku 3epHa Ans 060CHOBaHMS LenecoobpasHOCTH MCMOMb30BaHNS B TEXHONOTMM U3aenni XnebobynoyHbIx
MEMKOLUTYYHbIX; pa3paboTaTb peuenTypbl U TEXHONOrMM M3aenuin xnebobynoyHbIX MEMKOLUTYYHbIX C UCMONb30Ba-
HWEM HOBOTO BMAA Cbipbs (Myka MiUeHNYHas xnebonekapHas 0601Has, OBCSHbIE XNOMbs, ANKUIA PUC); OCYLLECTBUTb
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OL|eHKY XMMWUYECKOTO COCTaBa, OPraHoNenTUYECKNX XapakTepUCTUK M MULLEBOM LIEHHOCTU pa3paboTaHHbIX M3AEenuil
Xne606ynoYHbIX MESTKOLUTYYHbIX.

Mamepuanbi u memodbi uccnedosaHudl. Ipy NpoBeAEHUN UCCNedOBaHMIA UCMONb30Banu creaytollee
Cbipbe: MYKy nweHnyHylo xnebonekapHyto obonHyio (FTOCT P 52189-2003), MyKy nweHWyHyto xnebonekapHyo
Bbicwero copta (TOCT P 52189-2003), xnonbsi oBcsiHble «[epkynec» (FTOCT 21149-93), naTtoky kpaxmanbHyto
(TOCT P 52060-2003), gpoxoku xnebonekapHsle npeccoBaHHble (TOCT P 54731-2011), conb NOBapeHHyo nuLLe-
Byto (TOCT P 51574-2000), puc aukuid (N0 BENCTBYIOLLE HOPMATUBHOM JOKYMEHTALMN, paspeLleHHON ANns npyMe-
HEHUs YNONHOMOYEHHBIMI OpraHamm).

Bcé cbipbe N0 CBOMM TEXHONOTMYECKMM CBOWCTBAM COOTBETCTBOBANO TpebOoBaHUSAM AEe/CTBYIOLLEN HOPMa-
TUBHO-TEXHONOMYECKON JOKYMEHTaLN.

B pabote ucnonb3oBanu obLienpuHsaTbIE METOAbI OLEHKM CBOWCTB Cbipbsi, NoMychabpukaToB W KayecTsa
roToBbIX n3genuin. pu NpoBEAEHUNM SKCMEPUMEHTANbHbIX MCCESOBAaHWN UCMONb30BaNM CTaH4apTHble MEeTodpbl,
NPUHATBIE B NULLEBON NPOMBILLIIEHHOCTH.

Vapenus Bbinekanu B nabopartopHbiX ycnosusx. [purotoBrneHne Tecta OCYLWECTBASANM TPaaWULMOHHbBIM
BesonapHbIM cnocoboM. 3amec Tecta OCYLIECTBMSANN B TECTOMECUNBHON MalumHe upMbl «SIGMA» B TeyeHne
5 MuH. lpeccoBaHHbIE APOXOKM BHOCWW NP 3aMece TecTa B BUAE APOXCKEBON CYCMEH3NH, COMb, Caxap — B BOAHOM
pacTBOpE, MYKY NLIEHNYHYI0 XfiebonekapHyto 060MHYI0, MYKY MLUEHNYHYIO BbICLIErO COPTa, OBCSHbIE XIOMbS B BUAE
CMECK — B CyXOM BWAe, AUKWIA puC B OTBapHOM Buae. MpopormkutensHocTb GpoxeHns Tecta coctaensana 150 MuH ¢
0OMUHKOW Yepes Kaxabli Yac bpoxeHuns.

Pa3gnenky u hopmoBaHue TECTOBbIX 3ar0TOBOK NPOWU3BOAWMM BPYYHYHO HA CTONe ANns pasaenky Tecta. Pac-
CTOVIKY TECTOBbIX 3ar0TOBOK OCYLLECTBNANM B PACCTOMHOM Lukadyy napokoHBektomata UNOX XB/XV npu Temnepa-
Type 38-40°C 1 OTHOCUTENbLHOW BRAXHOCTM Bo3ayxa 75-80%. OKOHYaHWe pacCTOWKW ONpeaenany opraHonentuye-
cku. Bbineyky msaenuii npooauny B nekapHom neun npu temneparype 210-215°C. MpoaomKknTensHOCTL BbINeYKH
cocrasnsina — 18-20 MuH. BoineyeHHble nagenus xpaHunu npu Temnepatype 20-22°C.

AHanua npob xnebobynoyHbIX M3genuii NpoBOAMNK Yepes 12-16 Y nocne BbINeYKM No PrU3NKO-XMMUYECKUM
11 OpraHoNEeNnTUYECKM NoKa3aTensM KayecTsa.

Pesynbmamsi uccnedogaHuil. MNpu N3MeHeHUM TPaLWULMOHHBIX PELENTYP C BKMIOYEHMEM HOBbIX BMAOB
Cbipbsi UMEHSIOTCA CBOWCTBA TECTa, PUNKO-XMMUYECKME U OpraHONenTUYeckue nokasaTenu KayecTsa U3Lenui.
MMoatomy BbIno nccnenoBaHo BAUSHUE BblIGPaHHbIX KOMMOHEHTOB PeLenTypbl Ha CBOCTBA TECTA, KAYECTBO U3LEeNni
W TEXHOMOT O M3rOTOBMEHNS U3LeNnni Xne6o0ynoYHbIX MENKOLITYYHbIX 13 3EPHOMYYHOI CMECH.

[NokasaTenu, xapakTepuayloLe CBONCTBA Cbipbs, NpeacTaBneHbl B Tabnuye 1.

Tabnuya 1
DU3NKO-XMMUYECKue CBoNCTBa CbIpbs
Cbipbe
Mokasatenu Myka niieHn4yHas Myka niieHnyHas .
o . Xnonbs 0BCSHbIE Puc oukui
BbICLUWI COPT xnebonekapHas o6oitHas
KucnoTHocTb, rpag 2,5 2,5 3,5 2,0
BnaxHoctb, % 14,0 14,0 11,4 12,0
BoponornoTtutensHas 52,0 60,0 78,0
CnocoBHoOCTb, %
Ifonmqvecmo 29,0 26,0 He HopmupyeTcs
CbIPOWt KNEKOBUHbI, %
3onbHOCTL (B Nepecyete 055 1,70 210 155
Ha Cyxoe BeLlecTBo), %

[nsa nccnepoBaHuin roToBUMM NATb 06pasLoB CMeceil C pa3nnyHbIM COAepKaHWeM peLenTypHbIX KOMMO-
HEHTOB, Ha OCHOBE KOTOPbLIX BbINK CO3a4aHbl peLenTypbl TecTa AN 3genuin xnebobynouHbIX MenkowTyyHbIx: Nel —
Myka nweHnyHas xnebonekapHas obonHas 90%, xnonbs oBcsiHble 10%; Ne2 — myka nweHnyHas xnebonekapHas
oboiHas 80%, Myka nweHnyHas BbicLumi copT 10%, xnonbs oBcsiHble 10%; Ne3 — myka niueHnyHas xnebonekapHas
obonHas 70%, Myka nweHu4Has BbicLumii copT 20%, xnonbs oBcsiHble 10%; Ned4 — myka niueHnyHas xnebonekapHas
oboinHas 60%, Myka nweHu4Has BbicLumii copT 20%, xnonbs 0BCsiHble 20%; Ne5 — Myka niueHnyHas xnebonekapHas
oboiHas 50%, Myka niueHnyHas Bbicumi copT 20%, xnonbs oBcsHble 30%.

HeobxoanMocTb MCnonb3oBaHUs MyKu BbICLIErO COpTa B COCTaBe CMecH Ans Tecta 00yCcrnoBneHa Tem, Yto
MyKa nieHnyHas xnebonekapHas oboinHas uMeeT cnabyto KNenkoBUHY, a MOMEKYIbl F0TENMHA OBCA HE CMOCOGHbI
00pa30BbIBaTh HEMPEPLIBHYIO CTPYKTYPY B TECTE BCREACTBUE HanMMuus BONbLIOTO KONMYECTBA NOMEPEYHbIX CBA3EN
Mexay Monekynamu bernka.
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XnebonekapHas cnocoBHOCTb XapaKTepusyeTcsi BOAOMOMIOTUTENBHON CMOCOGHOCTBIO MYKM, MO3TOMY O
CTENEHM BNUSHUS COCTaBa PELENTYPHbIX KOMMOHEHTOB CyAUIM MO NokaaTensm BOAONOMIOTUTENBHON CNOCOBHOCTH
NOMyYeHHbIX 3€PHOMYYHbIX CMECEN.

PesynbTaTbl CpegHMX 3Ha4YeHUIn BOAONOrNOTUTENBHON CNOCOBHOCTW pa3paboTaHHbIX CMecel npeacTaBne-

Hbl Ha puCyHKe 1.
BogonornotureneHasa cnocobHocTk, %

]lllE

2 3
OBpaalbl M3aenuin ¢ pelenTypHbIM COCTaBOM

B 82 &2 8 3 &8 B

2
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Puc. 1. BogonornoTutensHas crnoco6HOCTb cMecei Ans naaenuit XxneGobynoyHbIX MENKOLTYYHbIX

lMonyyeHHble pe3ynbTaTbl NOKa3anu, YTO B OMbITHbIX Npobax BOAOMOrNOTUTENbHAS CNOCOBHOCTL CMECEN
[O0CTaTO4HO BbICOKA, MOBLILLAETCS C MOHKEHEM COPTa MKW, TaK KaKk HU3LLME COpTa MyKi cogepxaT 6onblue oTpy-
BMCTBIX YacTUL U NEHTO3aHOB, KOTOPble XOPOLLO MOrMoLWatT Bogy. Mcnonb3oBaHne OBCSHbIX XIOMbEB NO3BOMNSET
NOBbLICUTb BOAOMOMNOTUTENbBHYIO CMOCOOHOCTL TECTa M COOTBETCTBEHHO BbIXOA XNeba, YBENMUNTb CPOK COXPaHEHNs
CBEXECTN n3genuit. 1o obbsacHAeTCa Borblleid BOAOYAEPKMBALOLLEN CNOCOBHOCTLIO OBCAHOIO kKpaxmarna, B cpas-
HEHUM C NMLWEHNYHbIM, @ TaKxKe BbICOKUM COAEPXaHNEM B OBCE ITYMMI BELLECTB.

[Mpn pa3paboTke n3genuin MENKOLLTYYHbIX XnebobynoyHbIx caxap-necok bbin 3aMeHeH NaTokoi B COOTBET-
CTBMM C JaHHbIMM paboT aBTOPOB [2, 4], B KOTOPbIX ObINO NOKa3aHo, YTo U3aenus ¢ AobaBneHMeM naToku obnagaoT
NYYWUMIA PEONOTMYECKMA U OpraHonenTuyeckuMn ceoncteamu. [lobaBneHne naToky NOnOXUTENbHO BIMSIET Ha
X0 peakuu MenaHouanMHoobpa3oBaHus, YTO NOATBEPXAAETCA nonyyYeHnem 6onee SPKOOKPALLEHHOM KOPKU M3fe-
NUiA, C SIPKO BbIpaXXeHHbIM apoMaTtoM. B nagenus xnebobynoyHble MENKOWTyYHbIE B kayecTBe cAobbl Yalle BCcero
[00aBNAKT MaprapuH, MaprapiH Obin 3aMeHeH Ha pacTuTeNnbHOE padMHMpOBaHHOE Macno. bbino uccneposaHo
BNMSIHWE JO3MPOBKI PACTUTENBHOTO Macna Ha yaenbHblil 06bem roToBbIX M3aenuin. Pes3ynbTaThl NpeacTaBneHbl Ha
PUCYHKe 2.
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Puc. 2. BnusHue £031POBKM NOLCONHEYHOTO Macna Ha yaenbHblii 06bEM nsgenui
(1-5 - obpasubl 3epHOMYYHBIX CMECEN)

Kak BMOHO W3 pUCYHKA, HAUNYYLWINM yaenbHbIM 06beMoM 06nafani U3nenus ¢ JO3MPOBKON NOACONHEYHO-
ro macna 10% ot maccbl Myku. [loGaBreHne MOLCONMHEYHOr0 Macrna No3BOMSeT YCTPaHWUTL FMMKOCTb MSKMLA,

N3Bectust Camapckoil rocyaapCTBEHHO CeNbCKOXO3ANCTBEHHOM akagemum Ned 2015 97




T.K. OBCSHbIE XNIOMbS M MyKa NweHnyHas xnebonekapHas oborHas obnagatoT 6onbLUe MMNKOCTBIO MO CPABHEHWIO C
MYKOW BbICLLIErO copTa.

[Ins BbISICHEHWS NOKa3aTenemn kavecTsa rotoBbIX U3genuin Buin NpoBeaeH psg NpobHbIX Beinevek 6esonap-
HbIM cnocobom no pa3spaboTaHHbIM peLenTypam ¢ obpasuamu peentypHbix coctaBoB Nel-5. cnonb3oBaHue Ges-
onapHoro crocoba npuUrotToBneHUs Tecta ABnsAeTcs Hanbonee paumoHanbHbIM ANs YCOBUIA ManbIX NPeanpusTUi.
[ins NOBLILLEHMS MULLEBON LIEHHOCTW pa3pabaTbiBaeMbiX M3OENUIA UCMOMNb30BANCS AUKWIA pUC, KOTOPLIN A0baBnsnu
B OTBApHOM BuWAe B Konmu4yectae 5-25%. 1o AaHHbIM OpraHONenTUYeCcKuX nokasarenei Bbino yCTaHOBMEHO, YTO fO-
GaBneHue otBapHoro bonee 15% AWKOro puca BEAET K YBRAKHEHWUIO MAKULA, YMEHbLUEHMIO 06bema. [MoaTomy s
NPUroTOBNEHUs TecTa ucnonb3osanu 10% OTBapHOro puca OT MacChl 3epHOMYYHOM CMech.  BobineyeHHble 06pasLipl
B NepBY0 ouepeb NOABEPTNCH OPraHONENTUHECKOMY aHanunay.

PesynbTaTbl MCCegoBaHWA Mokasanu, YTO MCMOMb30BaHWE TOMBbKO MyKW MLIEHUYHOM XxnebonekapHoi
0BONHO M OBCSHBIX XIONbEB (PeLenTypHbin coctaB Nel) NpuBOANT K CHXKEHMIO YNPYroCTh KNENKOBUHBI U yBENNYE-
HWIO Pa3XKEHNUS TeCTa, YTO CrOCOBCTBYET YXYALWEHWNIO NOTPEBUTENbCKMX XapaKTEPUCTUK M3AENnnA. YBenuueHve
KOnMYecTBa OBCSHbIX XronbeB B 06pasue Ne5 npuBoauT K IMNKOCTM M YBNAXHEHWIO MSKULLA, B CBS3W C MOBbILIEH-
HbIM COEPKaHUEM CMN3UCTLIX BELLECTB. HecmoTpst Ha TO, YTO peLenTypHble cocTaebl cmeceit Nel v 5 obnaganu
HanbonbLLen BOAOMOIMOTUTENBHOM CNOCOOHOCTBIO, OPraHONENTUYECKUE NOKa3aTeNM U3OENMIA N3 3TIUX CMECEN MoKa-
3anu xygwve pesynsTatbl. Buanmo, 310 CBS3aHO C U3MNULLHUM MOBLILLEHWEM BMaXHOCTW TeCTa nocne fobasneHns B
TECTO OTBAPHOroO AMKOTO puca.

Tabnuua 2
OpraHonenTnyeckue nokasarenu n3genuin xne6obynoyHbIX MENKOLUTYYHbIX
Mokasatenu O6pasLbl N3Aenni ¢ peLenTypHbIM COCTABOM
KayecTea Nel Ne2 Ne3 Ne4 No5
Okpyrnas, Okpyrnas, BbInyKnas, Okpyrnas, Okpyrmas, Okpyrnas,

dopma pacnnbi4atas, ¢ HeborbLLOi! pacnrblByaTas,
.« BbInyknasa BbinNyknasa “
nogbeM HeborbLUO pacnbIB4aToCTbi noAbEeM HeborbLLIO

MOBEDXHOCTS HebonbLume TpeLuHb 3oroTuCTasi, pPABHOMEPHO OKpaLLEHHas, LIePOXoBaTas, OTAemNaHa OBCSHbIMU X0MbMU

P W NOApPbIBHI 11 OVKVM PUCOM YepHOro LiBeTa, 6e3 TPELLMH W NofpbIBOB
Msiku

. CBETNO-KOPNYHEBBIN,
Kopka 3050TucTasi, paBHOMEPHO OKpaLLEHHas, 6e3 nogropenoctu. MskuLL CBETNO-KOPUYHEBBIN,

Liget . C CepoBaTbIM OTTeH-
PaBHOMEPHO OKpaLLEeHHbIN C BKpanmeHUsiMM YepHOTo LiBeTa
KOM C BKpanneHusimm
YepHoro LpeTa
. Msiku Msiku
. MsiKMLL NponeYeHHbIi, N . . .
MsiKuLL NponeyeHHbIi, . MPOMeYeHHbIN, CyXOil | MPOMeYeHHbIN, cner- Msikuw nunkui,
CocrosiH1e CYXOM Ha OLLy b, .
MOpHUCTOCTb Ha oLLymMb, Mopu- ka BNaXHbli Nopu- MopucToCTb
MsKULLa nopucToCTb
paBHOMEpHast CTOCTb PaBHOMep- | CTOCTb paBHOMEp- HepaBHOMEpPHast
paBHOMepHast
Has Has
Bive CBOWCTBEHHbI JAHHOMY W3AENNI0, CIaAKOBATbLIN, CRerka NMPECHBIA, C IErkM apoMaToM OBCa M AWKOTO pUca,
y 6€3 MOCTOPOHHMX 3anaxoB
3anax CBOVICTBEHHDBIN AaHHOMY 13genuio, 6e3 NOCTOPOHHKX 3anaxoB

B ganbHeiwem uccnenoBaHus PU3MKO-XMMWYECKMX NOKasaTenen M NULLEBON LIEHHOCTU W3Oenuin men-
KOLUTYYHbIX X11e606yno4HbIX NPOM3BOAWAM TOMBKO ANs Tpex 06pa3LioB U3Lenni ¢ peLenTypHbiM cocTaBom Ne2, 3, 4.
PesynbTaTthl UccrnegoBaHuin (oManKo-XMMUYECKUX NoKasaTenen kayectea paspabatbiBaemblx M3AENUIA NpeacTaBne-
Hbl B Tabnuue 3.

Tabnuya 3
DU3MKO-XMMMYECKIE NOKA3aTENN KayecTBa 00pa3LoB u3nenuii

MokasaTeny kaJecTsa O6pa3Lipl N3aenuii C peLienTypHbIM COCTABOM 3EPHOMYYHOI CMECH
Ne2 Ne3 Ne4
BnaxHocTb, % 25,0 25,0 26,5
MopuctocTb, % 51,2 54,5 50,8
KucnotHocTb, rpag 2,5 2,2 2,1

MuweBas n aHepreTnyeckast LIEHHOCTb 06pasLoB 13aenuii XnebobynoUHbIX MENKOLITYYHbIX U3 3EPHOMYY-
HOW cMecy nokasaHa B Tabnuue 4.

Mo copepxaHuto Genka 13genus NoYTU He OTIIMYAOTCS, COAEPXKaHME XUPOB B DOMbLUEN CTEMEHN CBA3AHO
cocTaBom peuentypbl. OnpegeneHo cogepkaHne BUTaMUHOB W MAHEPANbHBIX BELWECTB B pa3paboTaHHbIX 13ge-
NUsIX pacyeTHbIM METOAOM. [OBbLILLIEHME MULLEBON LIEHHOCTW U3LENNA NO MUHEPANbHLIM BELLECTBaM 1 BUTaMUHAM
ObINO PacCMOTPEHO B CPaBHEHUM C BYNOYHBIMI M3AENUSMU U3 MYKM BbICLLETO COPTA, T.K. TAKOTO BUAA W3AENWA B
HOPMaTMBHOW AOKYMEHTALMN He 0BHapYXeHO.
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[MuLieBas 1 3HepreTUyeckas LIeHHOCTb 00pa3LIoB U3aenuii

Tabnuua 4

OB6pasupl n3aenuit ¢ peuenTypHbiM Benku, r Kitpbl, YineBombl, r OHepreTnyeckas
COCTABOM 3€PHOMYYHOI1 CMECH LIEHHOCTb, KKan
No2 8,4 72 45,8 281,6
No3 8,1 7,9 46,7 290,3
No4 8,1 8,2 455 288,2

B tabnuuax 5, 6 npuBegeHbl JaHHbIE O CPEAHEM COAEPKaHUM MUHEPArbHbIX BELLECTB U BUTaMUHOB B 00-
pasuax 13gennui n3 3epHoMy4HoON cmecu ¢ fobaBneHeM AUKOro puca.

Tabnuua 5
Co,qep>|<aHV|e MWHepanbHbIX BELLECTB B U34eNnax Xﬂ6606yﬂ0‘-IHbIX MENKOLWTYYHbIX
HauMEeHOBaHME Wagents MwHepanbHble BelLecTsa, Mr
A K Ca Mg P Fe Zn
W3penus me6o§ynqub|e MENKOLITYYHblEe 102,00 20,00 14,00 65,00 120 0.74
113 NLUEHNYHOM MYKW BbICLLENO copTa
Ob6paseL| n3genus ¢ PEUENTYPHbIM COCTaBOM 199,83 26,07 60,08 205,65 235 107
3epHOMYYHOI cmeck Ne2
O6pasey, n3genus c PELENTypHbIM COCTaBOM 188,33 26,05 5341 186,33 216 101
3epHOMyYHO cmeck Ne3
Obpaseu, n3genusi ¢ PEUENTYPHbIM COCTaBOM 184,00 24,88 55,13 185,40 212 0.90
3epHOMYYHOI cmeck No4
Tabnuya 6
CopepxaHue BUTaMWUHOB B 13gennsx xne6o6ynoyHbIX MENKOLITYYHbIX
HaumeHoBaHue n3genus Buramib, ur
& B: B. PP E ®onuesas kucrnota (Bs), MKT
W3penus me6o§ynqub|e MENKOLITYYHble 0.11 0,03 092 2,60 22,50
113 NLUEHUYHOM MYKW BbICLLETO copTa
ObpaseL, n3genusi ¢ PEUENTYPHbIM COCTaBOM 0.22 0.11 3.08 2.89 33,92
3epHOMYYHOM cmeck Ne2
O6pase n3genus c PeLENTypHbIM COCTaBOM 0.20 0,09 276 276 32,84
3epHOMy4HON cMecy Ne3
O6pasel n3genus ¢ PELENTYPHbIM COCTaBOM 0.20 0,08 254 276 29,94
3epHOMYYHOI cmeck No4

AHanu3 npegcTaBneHHbIX B Tabnuuax 5, 6 AaHHbIX MOKa3blBaeT, YTo paspaboTaHHble usgenus xneboby-
NOYHbIE MenKOLWTYYHble 0bnagatoT 6omnee BbICOKOW MULLEBON LEHHOCTBH0 NO CPABHEHWMIO C TaKUMU XKE U3Lennsamm
13 Mykun BbicLero copta. CoaepxaHue BUTAMUHOB M MUHEPASbHBIX BELLECTB C YMEHbLUEHNEM B PELENTYPHOM CO-
CTaBe CMecein Konm4ecTBa MyKW NeHNYHoN xnebonekapHoit 0601HON yMeHbLuaeTcs. OTMEYEeHO 3HauUTenbHoe no-
BbILUEHNE COAEPXaHUS B pa3paboTaHHbIX U3OEeNUsX Takux ArIEMEHTOB, Kak MarHuit, ocdop, Keneso u BUTaMUHOB
Bi1, B2, PP. MpoaHanuaunpoBaH NpupocT BUTAMUHOB W MUHEPANbHBIX BELLECTB, KOTOPLIN AaeT fobaBneHve B nsge-
nus gukoro puca. [laHHble nokasanu, Yto npu obaBneHn B M3AENUSA ANKOTO puca YBENNYMBAETCS COAEPXaHUe Ka-
nusa Ha 5,45%, kanbumus — Ha 9,38%, marHus — Ha 8,43%, cocdopa — Ha 6%, xenesa — Ha 0,96%, LuHKa — Ha
19,11%. CopepxaHue BuTamuHa B yBennuntcs Ha 1,14%, ButamuHa PP —Ha 7%, conmeBon Kucnotbl — Ha 7%.

3aknroyeHue. AHanu3 NULLEBOH LIEHHOCTW PeLenTypHOro cocTasa U3aenuin xnebobynoyHblX MenKoLTyY-
HbIX C MCMOMb30BaHWEM MYKW MLWEHUYHON XnebonekapHon 0BOMHON, OBCAHBIX XMOMbEB U AWMKOrO puca no3BonseT
PEKOMEHAO0BaTb UX A MacCoBOro NoTpebneHust B NpoMnakTUYeCKnX Lensix.
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