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BbBIBOP CYBCTPATA U PEI'YJIATOPA POCTA
JJIA ITIOJAYUYEHUSA XOPOLIO PASBUTBIX CAXKEHIIEB
KOPHECOBCTBEHHBIX PO3

Yaiiko B.B. —acnupanr

Kybanckuii eocyoapcmeennbulil azpaprbslil yHUSepcumem

B craThe npuBeAeHbI pe3yibTaThl HCCIEIOBAHUS 110 BEIOOPY ONTUMAIFHOTO CYO-
CTpaTa, a TaKXKe PeryasiTopa pocTa /Ui YKOPEHEHUS! YePEHKOB YaitHO-THOPHIHBIX
pPO3 B YCIIOBHSX 3aKPBITOTO TPyHTA. B KadecTBe HCCIEIyeMBIX CYyOCTPATOB HC-
MOJIB30BAJIU TIECOK, IEPHOBYIO MOYBY, TOPQ, KOCTPY U UX KOMOMHAIIMH C TIOYBOM
H IeckoM B cooTHomieHun 1:1. MakcuManbHOE KOJIMYECTBO YKOPCHUBIINUXCA YC-
PEHKOB TMOJYYeHO TMPH pPa3MHOXKEHHH B KOMOMHHMPOBAHHOM CyOcTpare Tie-
cok+nousa. [[pumeHeHne peryiasTopoB pocTa yBEIMYUBACT MOLITHOCTh KOPHEBOU

CHUCTCMBbI, YTO 3HAYUTCIIbHO IMOBBIIIACT TOBAPHYIO HICHHOCTH CAKCHIICB.

VYcnex npu 4epeHKOBaHUHU PO3 BO MHOTOM ONpenessieTcss OMOI0run4ecKoi
OCOOEHHOCTBIO COpPTa, a TAKXKE YCIOBUSMHU YepeHKOBaHMs. bomblioe 3HaueHne
NIPY BETCTaTUBHOM Pa3MHOXKEHUU UMEET MPUMEHSIeMBIi cyOcTpaT [2].

XopowmuM cyOoCcTpaTOM, YAOBIETBOPSIOUIUM TPeOOBAHUSM 3€JIEHOIO Ye-
PEHKOBaHHUs, SABJISIETCS MPOMBITBIM, KPYMHO3EpHUCThIN mnecok. Kak Haunbonee
JOCTYIHBIM U JIEMIEBbI MaTepuas MeCOK IIMPOKO PACHpOCTPAHEH B MPAKTUKE
yepeHkoBaHus. OH XOpOILIO BOJO- U BO31YXOIPOHUIIAEM, OTHOCUTEIBHO CTEPH-
JI€H, OOBIYHO UMEET HEUTPAIBHYIO WM CJIA0OLIEIOUHYIO PEAKIUIO, BO BIAXKHOM
COCTOSIHUM MaJjo TEIUIONPOBOEH, OJHAKO JIMILEH 3J€MEHTOB NUTaHus. JlepHo-
Basg noysa U Top( OOraThl NMEMEHTAMH MHUTAHMS, HO Y HHUX IUIOXas BO3yXO-
NPOHHUIIAEMOCTh U OTCYTCTBYeT crepwibHOCTh [1; 3]. CyOcTpaThl KOCTpa u

CTPY)KKa XOpOmo BOAO- U BO3AYXOIIPOHUIIACMbBI, MOTYT IMOABCPraTbCia CTCPUIIN-



3allid, HO OOECHEYMBAIOT MANYIO IUIONMIAh COMPUKOCHOBEHHS C YEPEHKOM.
KoMOunupoBanubie cyOcTpaThl OOBEAMHSIOT JOCTOMHCTBA HECKOJIBKUX CYO-
CTPaTOB, 3a CUET YEer0 MOXHO JAOOUTHCS ONTHUMAIIBHBIX YCIOBUH yKOPEHEHHS
YEPEHKOB.

B HameMm ompITe MBI HCTIONB30BANIM IIECTh COPTOB YaHO-THOPHUIHBIX PO3
(mo aBa coprta M3 pa3HBIX TPYII YKOPEHSIEMOCTH). B KauecTBe uCCIeayeMbIX
CyOCTpaTOB MCHOJB30BAJIN MECOK, IEPHOBYIO MOYBY, TOP(, KOCTPY U UX KOMOU-
HAIlMKM C MOYBOM M MEecKoM B cooTHomeHuu 1:1. UepeHkH po3 BHICAKHUBAIHU B
pa3nuuHbIe CyOCTpaThl, Kak ¢ MPUMEHEHHEM PETYJISITOPOB POCTa, TaK U 0e3 HUX.

B cpennem 3a Tpu roma mccieoBaHUU B OIBITE MO W3YYCHHIO YKOpEHse-
MOCTH YEPEHKOB PA3JIMYHBIX COPTOB YAHHO-TUOPHUIHBIX PO3 B Pa3IMYHBIX CYyO-
cTpaTax 0€3 HCIOJIb30BaHMs PEryIATOPOB pocta ycraHoBwiu (Tadm. 1), dro
CpeIy OJTHOPOIHBIX CYOCTPATOB JYUIIIHM SIBIISIETCS MECOK.

Ta6auna 1 — YkopeHsieMOCTh YepeHKOB HA Pa3JIM4YHbIX cy0cTparax,

2001-2003 rr.
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[Tecox 77 67 65 59 52 50
JlepHOBas moysa 74 64 63 59 52 49
Topd 73 64 64 58 47 46
Kocrpa 70 65 62 57 45 a4
Crpyxka 69 62 62 55 43 41
[Tecok (1/2) + mousa (1/2) 82 75 71 66 58 56
Tecoxk (1/2) + Topd (1/2) 80 72 70 64 55 52
ITecox (1/2) + xoctpa(1/2) 77 70 68 62 53 ol
ITecox(1/2)+cTpyxka(1/2) 74 68 67 60 52 50
I[Tousa (1/2) + Topd (1/2) 73 67 62 58 50 48




[Mouga (1/2) + koctpa(1/2)
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Ha necke y TpyaHoykopensiemoro copta Mnona ykopenunoch /7 % uepen-
KOB, Y cpenHeykopeHsemoro copta Ocuana — 65 %, a y TpyJHOYKOPEHSIEMOT0
copta I'pan 'ana — 52 %. Ha nepHoBoii mouBe ykopeHnsemocTh Ha 1-3 % Hike.
Camas HHU3Kas YKOPEHSIEMOCTh YEPEHKOB Ha cyOcTpaTrax KocTpa U cTpyxka. Ha
KOMOMHHUPOBAHHBIX CyOCTpaTax yKOPEHIEMOCTh YePEHKOB PO3 OKa3aaach BHIIIE.
Bonbie Bcero yKOpPEHHMBIIUXCS YEPEHKOB TMOJNYyYMIM Ha cyOcTpare Te-
cok+nouBa. Ha pmanmHom cyOcTpare ykopeHuwinoch 82 % 4YepeHKOB
nekroykopensieMoro copta Mnona, 71 % yepeHKOB CpeTHEYKOPEHSIEMOT0 copTa
Ocuana u 58 % uepeHkoB TpyaHOYKOpeHsiemoro copta I'pan ["ana, uro Ha 5-8%
BbIIE, YeM Ha mnecke. Ha apyrmx KOMOMHUPOBAaHHBIX CyOCTpaTax
YKOpPEHSIEMOCTh Obllla HE3HAYUTETIbHO HWIKE, HO BHIINIE, YeM Ha OJHOPOIHBIX,
KpoMe cyOctpata nmouBa+topd. Ha HEM yKOpEeHSEMOCTh YEPEHKOB Takas Ke,
Kak HAGpdeopaaeieppHKoB YallHO-THOPUIHBIX PO3 PETYJISITOPaAaMU POCTa CIIOCO0-
CTBOBaJla Ha BCEX CyOCTpaTax yBEIWYCHHIO KOJIMYECTBA YKOPEHUBIIMXCS 4Ye-
PCHKOB, a Tak)ke (POPMUPOBAHUIO XOpOIIeH KOpHEBOH cucTeMbl (Tadi. 2). Tak, B
CpeIHeM 3a TpU Tofia UCCIeI0BaHUI MpUMEHEHUE PeryIsiTopoB pocta Kybakcun
1 TrHoaykcHH B ONTUMAJIbHON KOHIIEHTPAIMH TMPUBETO K YBETUYCHHUIO YKOpe-
HUBILIUXCSI YEPEHKOB y JIEKIOYKOpEHsIeMOoro copta Jckaja 10 82 % Ha necke u
10 91 % Ha KOMOMHUPOBAHHOM CyOCTpaTe mecok+moua, yTo Ha 5 1 10 % BEI-
e, 4YeM B ONbITe 0€3 UCTOJIb30BaHUs PEryiasiTopoB pocta. OO6padoTka perys-
TopoMm pocta KybakcuH depeHKOB TpyaHOYKopeHsemoro copta ['pan Ilpu mo-
BBICHJIO UX YKOPEHSIEMOCTh Ha cyOcTpaTe necok g0 /5 %, a Ha cyOcrTpare me-
cok+mnouBa a0 88 %. Xopoias yKOpeHsIEMOCTh YEPEHKOB M ChIpasi Macca Kop-
Hell OblIa TofTydeHa Ha cyOcTpaTe mouBa+KocTpa ¢ MPUMEHEHHUEM PEeryisiTOPOB
pocta UMK, Kybakcun u TuoaykcuH.

Pe3ynbpTaThl MaTeMaTH4eCKOW 0OOpaOOTKM JAaHHBIX METOJOM IMOIIAaroBOM



MHOKECTBEHHOU perpeccuu mokasanu (Tadi. 3), 4TO MEKIy M3ydaeMbIMHU (ak-
TOpaMH CYIIECTBYET NoJoxuTenbHas cBsi3b (r=0,47-0,59). [lons BiusHUS copTa
—9-11 %, cyberpara — 12-14 %, a perynsitopa pocta Bcero 1 %. 910 roBoput o
TOM, YTO BbIOOp cyOcTpaTa uMeeT OOJbIIOe 3HAUYCHUE ISl YKOPEHIEMOCTH Ye-
PEHKOB YalfHO-THOPHUIHBIX PO3.

Tabauna 2 — Bausinue cy0OCTPATOB HA YKOPEHAEMOCTh U CHIPYIO Maccy

KOpPHEeH YepeHKOB € IPUMEHEHHEM ONTUMAJIBHOM 10361 PeryasiropoB

pocta, 2001-2003 rr.

Copt
Ockana Canpgpa I'pan Ilpu
Cy6erpar DOLEHT chipas | chipas | chIpast
yKOI]g))eII;eHm, macea }I/)K:pe- macea }I/)K:pe- vacea
% Kop fen’ Heuus, % Kop fen’ Heuwus, % Kop fen’
MMK (80 mr/n)
ITecok 77 0,46 75 0,43 71 0,39
ITousa 72 0,33 70 0,34 64 0,30
Koctpa 67 0,23 63 0,26 60 0,22
Lsnecok+Ysmousa 90 1,13 84 0,98 85 0,89
Amecok+)2KocTpa 81 0,89 74 0,79 75 0,71
YamouBatlakocTpa 86 1,00 79 0,89 80 0,81
Ky6axcun (80 mr/n)
ITecok 82 0,50 77 0,55 75 0,47
ITousa 77 0,43 73 0,42 70 0,34
Koctpa 73 0,31 68 0,34 67 0,22
Lsnecok+Ysmousa 91 1,22 84 1,09 88 1,00
Amecok+)2KocTpa 82 0,95 76 0,88 79 0,78
omouBa+sxocTpa 87 1,14 81 0,97 85 0,87
CITAK (80 mr/n)
ITecok 82 0,56 78 0,48 72 0,39
ITousa 77 0,47 74 0,37 69 0,26
Koctpa 70 0,34 67 0,29 62 0,19
Lsnecok+Y4mousa 86 1,19 82 1,05 80 0,95
amecok+/2KocTpa 75 0,93 72 0,85 71 0,74
YamouBa+sKocTpa 82 1,11 78 0,92 76 0,79
CITAA (80 mr/xn)
ITecok 80 0,61 75 0,35 70 0,28
ITousa 73 0,49 70 0,26 66 0,21
Kocrpa 70 0,42 65 0,18 60 0,14
Lsnecok+Y4mousa 85 1,00 79 0,93 77 0,64
amecok+)2KocTpa 75 0,78 70 0,68 68 0,54




Ysmousa+skocTpa | 81 | o8 | 76 | 078 75 | 047
Tuoaykcun (80 mr/i)
ITecok 82 0,62 75 0,39 73 0,32
ITousa 78 0,48 72 0,29 68 0,23
Koctpa 72 0,40 66 0,21 62 0,18
Lsnecok+smouBa 91 1,20 87 1,02 85 0,94
Amecok+)2KocTpa 81 0,89 79 0,80 76 0,74
YamouBa+sKocTpa 87 1,05 83 0,91 81 0,84

Ta6nuna 3 — PerpeccuBHasi 3aBHCMMOCTD YKOPEHSEMOCTH YePEeHKOB

OT UCIOJIB30BAHUS PAa3JIMYHBIX CyOCTPATOB C IPMMEHEHHUEM

PeryJisiTOpoOB pocTa

Ilokazarens Lon

2001 2002 2003

Kosdpdunuent koppensiuu 0,487 0,590 0,477
Kosddment A 1,343 2,307 1,088
perpeccuu B -0,167 -0,133 0,178
C -3,167 -3,417 -3,450

A 10,65 19,83 8,59

Jonu BausHUS B 1,09 0,95 1,16

C 12,00 14,04 13,03

Kosdunuent nerepmunanuu 0,237 0,348 0,228

[Mpumeuanme: A — cyOctpar (mecok, mouBa, Koctpa, 1/2mecox+1/2mousa,
1/2necok+1/2xoctpa, 1/2nousa+1/2xoctpa);
B — perymsroper pocra (UMK, Kybakcun, Cnak, Cnaa, Tuoayk-
CHH);

C — copr (Ockana, Canapa, I'pan [pn).

Pe3ynbTaThl IPOBEAEHHBIX ONBITOB YKa3blBaIOT HAa HEOJWHAKOBYIO pEak-
LUIO0 10 YKOPEHSIEMOCTH YEPEHKOB PO3 IPH HMCIOJIB30BAHMM PA3IMYHBIX CYO-
cTpaToB. MakCUMaJIbHOE KOJIMYECTBO YKOPEHUBIINXCS YEPEHKOB MOJYUYEHO MPH
pa3MHOXEHUH B KOMOMHHPOBAHHOM CcyOcCTpare necok+mnousa. i yKOpeHeHus
MO>KHO TaK>K€ UCIO0JIb30BaTh KOMOMHUPOBAHHBIN CyOCTpaT mouBa+KocTpa.

IIpuMeHeHHE peryaaTopoB pocTa JTOCTOBEPHO YBEJIMYHMBAET MOIIHOCTH
KOPHEBOW CUCTEMBI, YTO 3HAYUTEIBHO IMOBBIIIAET TOBAPHYIO LIEHHOCTh CAKEH-

ueB. Hoseie perymaropsr pocta Tuoaykcun m CIIAK He ycTymaror mo cBoei



s dextuBHocTH npenapataM UMK u KybakcuH.

Craructudeckass oOpabOTKa MpU TMOMOIIM TMOIIArOBOM MHOXKECTBEHHOMU
perpeccuu mnokasaia, 4To MeXAy peryasiTopaMu pocTa U cyOCcTpaTOM CYILIECT-
BYyeT MpsMas 3aBUCUMOCTh. BbIOOp omTUManpHOTO cyOcTpaTa U peryJsitopa
pocta uMeeT OOJbIIOE 3HAYEHHE [UJIi YKOPEHSEMOCTHM YEPEHKOB YalHO-

TUOPUIHBIX PO3.

Cnucok Jurepatypbl

1. Bucsmesa, JI.B. IIpomsinuienHoe nseroBoactso / JI.B. Bucsmiesa, T.A. CokosoBa. —
M. : Arporpomusaar, 1991. — 368 c.

2. 3axapuyk, H.B. CoBepuieHCTBOBaHHE TEXHOJIOTUHU BHIPAIIMBAHUS MOCATOYHOTO MaTe-
puaia mpu BET€TaTMBHOM PAa3MHOKEHUHM YalHO-THOPUIHBIX pO3 : aBTOped. AWC. Ha
COMCK. y4. CTel. KaHJ. c.-X. Hayk / H.B. 3axapuyk. — Kpacaomap : KyoI'AY, 2003. —
27 c.

3. ®wurucos, A.W. Po3a — mapuna useros / A.M. ®utrcos. — M. : TIIII "Tunorpadpus
"Hayxka", 2002. — 85 c.



