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AHOTALIA
PoxusitoBchkuit  Anzapii  OneroBud. @opMyBaHHSI TNPOAYKTHBHOCTI KapTOILTi
3aJIe2KHO  BiI eJleMeHTiB TexHoJsorii BupomyBaHHs B 30Hi [loaices —
Kgpamidikamiitna HaykoBa mpariis Ha IIpaBax PyKOIHUCY

Huceprariis Ha 3100yTTs HAYKOBOT'O CTYIEHS KaHIUAATa ClIIbChKOTOCIOJAPChKIX
Hayk 3a creniaibHicTio 06.01.09 — pocnunanuTBO, [HCTUTYT KapTOotUIsipcTBa HAAH,
Hewmimraese, 2020.

B VkpaiHi KapTomis € OJHIi€I0 3 OCHOBHMX IIPOJOBOJBYMX KyJIBTYp. li
BUPOLIYIOTh B YCIX IPYHTOBO-KIIMaTHUHUX 30HaX. KoxkHoro poky B VYkpaini
BUpoOIsieTbes 19-27 muH. T. kapTormii. CyTTEBUM YMHHUKOM B 30UIBIIEHHI BaJOBHX
300piB KAapTOIUIl € BUKOPUCTAHHS IHTEHCHUBHUX AarpoOTEXHOJIOTIYHMX €JIEMEHTIB Ta
METO/IIB, 3aCTOCYBAaHHS CYYacHOi ClIbCHKOTOCHOAAPChKOi TEXHIKM Ta COPTIB, LIO
BUPI3HAIOTHCS. BUCOKOIO a/IalITUBHOIO 3/IaTHICTIO 1O HE CTAOLIbHUX KJIIMATUYHUX YMOB,
CTIMKICTIO 10 O10TUYHUX 1 aO10TMYHUX YNHHHUKIB.

Tiapky TIO€THAHHS BHCOKOI TOTEHINIHHOI MPOAYKTUBHOCTI 1 €KOJOTIYHOT
CTIMKOCTI COPTIB Ta 1HHOBALIMHOI TEXHIKMA 3a0€3MEUYUTh PEHTAOEIbHICTh 3aCTOCYBAHHS
MIHEpaJIbHUX JOOPUB 1 TMECTUIIM/IIB, BPAXOBYIOUM MOXKIMBI KPUTUYHI TEPIOIU
BIIPOJIOBJK BEreTallli pOCIIHH.

VY pe3ynbTarti OCHIIKEHb, MpoBeAeHNX BIpoaoBx 2011-2013 pp. y 3o4i Iomices
VYkpaiHu 3a BHUpPOILIYBaHHS KapTOIUII Ha JAEPHOBO-IIA30JIUCTUX TPYHTAX BHU3HAYEHO
BIUIMB €JIEMEHTIB TEXHOJIOTli, a CaM€ COpTYy, IHUPUHU MIKpAIb (IUIOIIl >KUBJICHHS
pOCIIMH), IUIONIl MEXaHIYHOrO HaBaHTaXEHHS HAa TPyHT Ha (opMyBaHHSA
MPOJYKTUBHOCTI. BCcTaHOBIEHO Ta OOTPYHTOBAHO MAII0 JOCITIHPKYBAHMX YMHHUKIB Ha
VIIUIBHEHHS IPYHTY, apaMeTpu IpeOeH1B, MEXaHIYHE MOIIKOJKEHHS POCIIMH, KOPEHIB
1 Oynb0, MIIOILY >KUBJICHHS 1 INCTKOBY MOBEPXHIO, PIBEHb YPOXKANHOCTI Ta BUXiJ OYyJIb0
HaciHHeBOI (pakiii. [JaHO eKOHOMIUHY Ta €HepreTUYHYy OLIHKY €JIEeMEHTIB TeXHOJIOT1i
BUPOIIYBaHHS KapTOILIi.

BcraHoBieHO, 10 3aCTOCYBaHHS EHEPreTUYHHMX TPAKTOPIB MPH JOTJSAL 3a

MOCIBaMU 3MEHIIY€ YIIIJIBHEHHS, 30KpeMa, 3a MIKpPSJAHOro 0OpoOITKy, HailMeHIna
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HIUIBHICTh 3adikcoBaHAa y MoOCiBaX 3 KOMOIHOBaHMMH MiXpanasmu (75+85 cm) Tta
IIMPUHOIO IITUH KOJIiC TpakTopa 24,1 cM.

Busznaueno, mo HaWOUIbII CHOPHUATIMBANA BOAHMA PEXUM JUISI KapTOILT
3a0e3reuyoTh KoMOiHOBaHI MUKpsAnas (75+85 cm). Y 30Hi OynbOoBoro raizga (10-
15 cm) BostoricTh IpyHTY BHIa Ha 0,33 MM BiJl KOHTPOJIIO 32 TOBHUX CXO/iB 1 Ha 0,6 MM
B TI€P10/1 IBITIHHS KapPTOILII.

3 KOMOIHOBaHUMH MIUKPSIAJISIMU IIMpUHA CHOPMOBAHOIO rpeOeHst Oubla Bif
koHTpoJto Ha 4,4 19,2 %, a 06’eM rpebens Ha 2,9 1 7,4 %. BeraHOoBNIEHO, 110 TBEPAICTH
IPYHTY SIK B 30HI psAJKa, TaK 1 B MUKPSJII Ta HAa CXHWJI TPeOCHs 3MIHIOETHCS 3aJIEKHO Bij
HIUPUHA MDKPSAL 1 PO3MIPY IIMH KOJIIC TPAKTOpa, TaK 1 BiJ KIUIBKOCTI MIXKPSIIHHUX
00pOGITKIB 1 MOCTYNOBO 301IBIIyeThCA 10 KiHIA Bereranii 3 24,2 kr/cm? 1o 32,4 kr/cm?
Ha koHTpoi (70 + 70 cm). 3acTocyBaHHS PO3MIUPEHUX MIKPSAIH (75+75 cM) 3MEHIIIIIO
TBEPIICTh IPYHTY Ha 29,8 %, a komOiHOBaHUX Ha (75+85 cm) Ha 26,2 % npu mupuHi
muH 39,4 oM, 110 BIAMOBIIHO MEHIIE B KOHTpoito Ha 13,2 % 1 Ha 16,7 % 3 mmHamMu
mupuHoto 24,1 cMm.

VY cuctemi MEXaH130BaHOTO JOTJISAY 32 HACAKEHHSAMM KapTOIUIl MPOBITHE MICIIE
B OopoTh0i 3 Oyp’sHaMH HaJCXKHUTh AarpoOTEXHOJOTIYHUM 3axojaM. 30Kpema 3
3aCTOCYBaHHSAM KOMOIHOBaHUX MIkpsab (75+85 cM) BiAMIYEHO 3MEHIICHHS
3a0yp’SHEHOCTI 3a PaxyHOK YTBOPEHHsI OUIbII PO3BUHYTHX KYIIIB TaK, K POCIMHU 1]l
gyac 00poOITKY MEHIIIE TOIIKOKYBAINCh XOJOBUMHU CUCTeMaMu arperartis. [lommupenus
KOpPEHEBOI CHUCTEMU B COpPTy SIBip 3 3aCTOCYBaHHSIM KOMOIHOBAaHUX MIKPAJb
30UTbLIYBaJIaCh MOPIBHSIHO 3 KOHTpJEM Ha 16,8 % 3 mupuHoro muH TpakTopa 39,4 cMm 1
Ha 18,2 % 3 mmHamu 24,1 cm. Y copty CepriaHok 1€ MoKa3HUK 3pOCTaB BIATOBIIHO Ha
5,8 19,1 %. Ilnoma OynbOoBOrO TrHiI3NA cCOpTy SBip 3 KOMOIHOBAHMMH MIKPSIAMU
Oyna OiLIBIIOK Bix KOHTpomo Ha 58 i 83 cMm?, a 3aranpHmil mokasHMK Ha 64,5 %
ot HiX y copry CepnaHok. BakaTuBUM YMHHHUKOM y 3MEHILIEHHI MEXaHIYHOTO
MOIIKOJIKEHHSI POCIUH € 3aCTOCYBaHHS KOMOIHOBaHOI IIMPUHU MIKpAIb (75+85 cm).
Ha mipomy BapiaHTi 3MEHIIIEHHSI MEXaHIYHOTO TMOIIKO/KEHHSI POCIIMH, KOPEHIB 1 OyIb0
P JOTJIsA/I1 3a HacaKeHHs MU Oyio y 2,0-2,4 pa3u mente 1o copty Cepnanok 1y 2,0-

2,5 pa3u o copty fBip B mopiBHsIHHI 3 KoHTpoJsieM (70 + 70 cm).
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BceranoBieHo 30UTbIIEHHS TUIOIIL SKUBIIEHHSI POCIUH 32 MDKPSAIHOTO 0OpOOITKY
kynbTuBaTOpoM KOH-2,8AM B arperari 3 eHepreTHdyHuUM Tpaktopom MT3-82 3
po3mipom muH Komic 39,4 ta 24,1 cm. @opMmyBaHHS aCUMUISILINHOI MOBEPXHI JUCTS
3QJIeKaI0 Bl IIUPUHM MIKPSAL 1 OIOJOTIYHHUX BIJIACTUBOCTEH COPTY, 30KpeMa
¢bi3io0riyHOT  aKTUBHOCTI pociuH. [lo copty SBip y ¢asy uUBITIHHA KapTOIUI
HalibinpIIa I0ma IMCTKOBOT noBepxHi 3 1 xyma (0,66 i 0,68 M2) Gyna 3a 3acTOCyBaHHS
KOMOIHOBaHUX MDKPSi/Ib, 1110 O1JIbIIIe BiJ KOHTpoJto Ha 29,4 Ta 33,3 %.

YMOBU 0TSy 32 TOCiBaMU 3 KOMOIHOBAHOIO MIUPUHOIO MDKpPsAL (75+85 cm) Ta
BUKOPHUCTaHHA HIMH po3mipoM 39,4 cm 3abesneumnu ypoxkaiHicte 34,7 T/ra, a 3
By3bkuMu (24,1 cm) — 35,4 1/ra, mo 6inbie Bijx kouTposto (70 + 70 cm) Ha 5,9 1 6,6 T/ra
abo 20,5 1 22,9 %. HaiiGinpm1 eKOHOMIYHO €(EeKTHBHOK € KOMOIHOBaHAa LIMPHHA
Mokpsaae (75185 cM), e oTpuMaHO  HAWBHILY  BpPOXKAMHICT  KapTOILI
cepeanbocTuriioro copry Asip 35,4 1/ra ta 34,7 1/ra. [IpubyTtok craHoBUThH 64,8 THC.
rpH./Ta Ta 67,9 THC. TPH./TA, IO MEPEBUIINYE KOHTPOIb BiamoBiaHo Ha 17,8 % Ta 15,9 %
3a cobiBapTocTi oaHiei ToHHH Oynas0 0,73 1 0,74 THc. TpH./Ta 1 peHTabenbHOCTI 95,6 1
91,7 %. Y pannboro copty CeprnaHok 3a KOMOIHOBaHUX MIKpsiab (75+85 cMm) HaiiBuIa
BpokaiHicTh craHoBmia 31,7 1/ra 1 30,5 1/ra, npubyrok 59,8 ta 56,6 THC. TpH./Ta,
piBeHb peHTadenbHOCTI — 73,8 1 66,6 %, 1110 OlbIIe Big KOHTPOJo Ha 16,9 ta 12,7 %.

3actocyBaHHA KOMOIHOBAHMX MDKPSAb 1 BY3bKUX IIMH KOJIIC TPAKTOpa CHPHUSIN
MIJBUIIEHHIO €KOHOMIYHOI €(eKTHUBHOCTI BHUPOIIYBaHHS 000X COpTIB: y copty SBip
piBeHb peHTabenpHOCTI cTaHOoBUB 95,6 % mpu cobiBapTocTi 1 ToHHM Oyme0 0,73 THC.
rpH., koe(dimienty enepreruunoi edextuBHocTi (Kee) 1,48; y copry CepnaHok
BianoBigHo 73,8 %, 0,81 Tuc. rpH. 1 Kee 1,24.

Buknaneni B auceprariiiHiii poOOTi MOJIOKEHHSI MAalOTh HAYKOGY HOBU3HY, SIKA
MOJITA€ B YCTAHOBJICHHI 3aKOHOMIPHOCTEH MPOXOJKEHHS MPOIIECIB POCTY 1 PO3BUTKY
POCIMH KapToIUli, GOPMYBaHHS MPOJYKTHUBHOCTI Ta SKOCTI OyJIbO Cy4acCHUMU COPTaMH
IHTEHCUBHOTO THUITY, 3QJIKHO BiJl €JIEMEHTIB TEXHOJIOT1i BUPOIIyBaHHS.

VYnepure qis ymoB [omicest Ykpainu:
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- BCTAHOBJIEHO OCOOJIMBOCTI POCTY 1 PO3BUTKY POCIHUH BHUCOKOIPOIYKTHBHHUX
COpPTIB KapTOILUIl 3a pO3IMIMPEHOI Ta KOMOIHOBAHOI IIUPUHU MDKPSAJIb 1 TUIONII
MEXaHIYHOTO HaBaHTA)XCHHS Ha TPYHT;

- TOTJIMOJIEHO YSBJICHHS II0A0 BapiabeabHOCTI (eHOJIOTIYHUX (a3 PO3BUTKY 1
OlOMETPUYHHUX TMOKA3HMUKIB POCIMH KapTOILI 3a KOMILJIEKCHOTO BIUIMBY COPTY, PI3HO1
HMIMPUHU MDKPSIb, IJIOIII MEXaHIYHOTO HAaBaHTAXCHHSI Ha TPYHT;

- OOTPYHTOBAHO BIUIMB MEXaHI130BaHUX 3aXOIB CAJIIHHS Ta JOTJIAIY 3a MOCIBAMU
Ha GopMyBaHHS 00’€MHUX IpeOeHIB 0e3 MOUIKOMKEHHS POCIUH Ta OyIb00BOro THi3Aa
32 BUKOPHUCTAHHS YOCKOHAJICHUX arperaris;

- BU3HAYEHO Ta OOTPYHTOBAHO BIUTUB Ha (POPMyBaHHS BPOKAWHOCTI Ta BUXOIY
Oynb0 HAciHHEBOI (pakilii MUPUHU KOMOIHOBAHMX MIXPSAb 1 IUIONIl MEXaHIYHOTO
HABAHTAXKECHHS HA TPYHT Ta BCTAHOBJICHO iXH1 ONTUMAaJIbHI MApaMEHTH;

- Ha OCHOBI EKOHOMIYHOI Ta EHEPreTUYHOi OI[IHKH JIOBEJICHO JOIIBHICTh
3aCTOCYBaHHS OKPEMUX €JIEMEHTIB TEXHOJIOT1i BUPOIYBaHHS KapTOILII.

Y 10CKOHAJIEHO:

- HAyKOBI MIAXOAMW IO PO3POOJICHHS TEXHOJOT1i BUPOIILYBAaHHS COPTIB KapTOILI
IHTEHCUBHOTO TUITYy B yMoBax [lomiccs Ykpainu.

Halynu mogaibHOTO PO3BUTKY:

- TIOJIOKEHHS 100 3aKOHOMIPHOCTEHN MPOXOIXKEHHSI MPOLIECIB POCTY 1 PO3BUTKY
pPOCIIMH KapToruli, (OpMyBaHHS MPOAYKTUBHOCTI (B T.4. HACIHHEBOI) Ta SIKOCTI OyJb0
CydYaCHUMHU COpPTaMHM IHTEHCHUBHOTO THUIMY 3aJIe)KHO BIJ €JIEMEHTIB TEXHOJIOTIi
BHUPOIITYBaHHSI.

PesynbraTi qoCiiKeHHs BAKOPUCTAHO TIPH CKJIa/IaHHI 3aX0/I1B, 3 BIPOBAKCHHS
JIOCSITHEHb W JIOCBIy HAayKHM B CUIbCHKOT'OCHOJAPCHKUX MIAMPUEMCTBAX Ta 1HIIMX
nigpo3aiaax KuiBcbkoi o0acTi.

YaockoHalleHa TEXHOJIOTIS BHUPOIIYBAaHHS KapTOIUIl oOJepXkKajia MPAKTHYHE
3aCTOCYBaHHA Yy BiAuLM HaciHHUUTBA [HCTUTYTY KapromispctBa HAAH B 2013 p. Ha
wiomi 5 ra Tta BrapoBamxkeHa y 2014 p. y depmepcbkomy mianpuemcti COI

«BATJIAM» Ha mowi 2 ra, ne 3a6esnednia ypoxaiinicts copty SBip 30,5 T/ra, mo Ha
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4,3 T/ra OuTpIIe BiJ 3araJIbHONPUNHATOI Y TOCIOAAPCTBI TEXHOJOTIT 32 €KOHOMIYHOTO
edexty 6,0 Tuc. rpH/Ta.

Kniouosi cnoea: xapToruisi, COPT, YPOXKaWHICTh, SKICTh Oynp0O, eIeMeHTH
TEXHOJIOT1i BHPOITYBaHHS, BOJHO-(I3UYHI BJIACTUBOCTI TPYHTY, NapaMeTpu TpeOeHs,
MEXaHiuHI TONMIKO/UKCHHsI, TIUIOIIA JIMCTOBOI IOBEPXHI, IUIOMIA MEXaHIYHOTO

HaBaHTa)XCHHS, EKOHOMIYHA Ta EHEepPreTU4Ha e()eKTUBHICTb.

SUMMARY
Andrii  Olehovych Rozhniatovskyi. Formation of potato productivity in the
conditions depending on the elements of cultivation technology of Polissia —
Quialification scientific work as manuscript

The thesis for the candidate for an academic degree in agricultural science,
06.01.09 speciality — plant production, Institute for Potato Research, NAAS,
Nemishaieve, 2020.

In Ukraine, potatoes are one of the major food crops. It is grown in all soil and
climatic zones. Each year 19-27 million tons of potatoes are produced in Ukraine. A
significant factor in the accumulation of gross potato harvests is the use of intensive
agrotechnological techniques and methods, modern agricultural machinery and
varieties, characterized by high adaptive capacity, resistance to biotic and abiotic
factors, unstable climatic conditions.

Only the combination of high potential productivity and environmental
sustainability of varieties and innovative technology will ensure the profitability of
application of mineral fertilizers and pesticides, given the possible critical periods
during the vegetation of plants.

In the process of research, the focus was on such factors: productive moisture in
the soil and ridges, air temperature, steady supply of plants with moisture and heat,
favourable relationship between the amount of precipitation and the amount of
temperatures during the growing season, soil and air regime by the phases of plant

growth and development, soil density and hardness during the growing season for
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potato cultivation, indices of optimal density of sod-podzolic soils in tuber formation
zone, plant nutrition area.

established that the use of power tractors in crop care reduces compaction, in
particular, in row cultivation, with the lowest density recorded in crops with combined
row spacing (75 + 85 cm) and 24.1 cm tractor wheel width.

It is determined that the most favourable water regime for potatoes is provided by
combined row spacing (75 + 85 cm). In the area of the tuber nest (10-15 cm) soil
moisture is 0.33 mm higher from the control variant of the full seedlings and 0.6 mm
higher during the flowering period of the potato.

With combined row spacing the width of the formed ridge is greater than the
control variant by 4.4 and 9.2 % and the ridge girth by 2.9 and 7.4 %. It is established
that the soil hardness varies both in the row area and in the row spacing and on the slope
of the ridge depending on the row spacing and the size of the tractor tire wheels, the
number of inter-row cultivation, which gradually increases by the end of the growing
season from 24.2 kg/cm? to 32.4 kg/cm? on the control variant (70 + 70 cm).
Application of extended row spacing (75 + 75 cm) reduced soil hardness by 29.8 % and
application of combined row spacing (75 + 85 cm) reduced soil hardness by
26.2 % with the tire width of 39.4 cm, which is less than the control variant by 13.2 %
and 16.7 % with tires of 24.1 cm wide.

In the system of mechanized care of potato plantations, the leading place in weed
control belongs to agro-technological measures. In particular, with the use of combined
row spacing (75 + 85 cm), the weediness was reduced through the formation of more
developed bushes so that the plants were less damaged by the aggregate undercarriage
systems during cultivation. The spread of the root system of Yavir variety with
combined row spacing is more than the control variant by 16.8 % with 39.4 cm tires and
18.2 % with 24.1 cm. tires, Serpanok variety by 5.8 and 9.1% respectively. The area of
the tuber nest of Yavir variety with the combined row spacing is larger than the control
variant by 58 and 83 cm?, and the total indicator is by 64.5 % larger than in Serpanok
variety. An important factor in reducing the mechanical damage to plants is the use of

combined row spacing (75 + 85 cm). Taking into account this variant, reduction in
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mechanical damage to plants, roots, tubers in the care for plantations was by 2.0-2.4
times less in Serpanok variety and 2.0-2, 5 times less in Yavir variety compared to the
control variant (70 + 70 cm).

The increase in plant nutrition area was established by the row cultivation with
KOH-2.8AM cultivator in the unit with MTZ-82 power tractor with wheel tire sizes of
39.4 and 24.1 cm. It was established that the formation of the assimilation surface of
leaves depended on row spacing and variety biological properties, in particular, the
physiological activity of the plants. Thus, the largest area leaf surface per 1 bush (0.66
and 0.68 m?) was established by the use of combined row spacing, which is more than
the control by 29.4 and 33.3 %.

Care conditions for crops with combined row spacing (75 + 85 cm) and the use of
tires with a size of 39.4 cm ensured a yield of 34.7 t/ha, and with narrow ones
(24.1 cm) - 35.4 t/ha, which is more compared to the control (70x70 cm) by 5.9 and 6.6
t/ha or 20.5 and 22.9 %. The most cost-effective is combined row spacing (75 + 85 cm),
where the highest yield of potatoes of the middle-ripening variety Yavir 35.4 t/ha and
34.7 t/ha has been obtained. Contingent net income is UAH 64.8 thousand/ha and UAH
67.9 thousand/ha, which exceeds the control by 17.8 % and 15,9 % respectively at the
cost price of one ton of tubers per UAH 0.73 and 0.74 thousand/ha and profitability of
95.6 and 91.7 %. The highest yield of early-ripening Serpanok variety at combined row
spacing (75 + 85 cm) was 31.7 t/ha and 30.5 t/ha, contingent net profit was UAH 59.8
and 56.6 thousand/ha, the level of profitability - 73.8 and 66.6 % that is higher than the
control by 16.9 and 12.7 %.

The application of combined row spacing and narrow tires of the tractor wheels
helped to increase the economic efficiency of both varieties: the profitability level of
Yavir variety was 95.6 % at the cost price of 1 ton of tubers per UAH 0.73 thous.,
energy efficiency ratio (EER) 1.48; and 73.8 %, UAH 0.81 thous. and EER 1.24 of
Serpanok variety respectively.

The provisions set out in the dissertation have a scientific novelty, which is to

establish patterns of growth and development of potato plants, the formation of
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productivity and quality of tubers of modern varieties of intensive type, depending on
the elements of cultivation technology.

For the first time for the conditions of Polissya of Ukraine:

- features of growth and development of plants of highly productive grades of a
potato at the expanded and combined width of interrows and the area of mechanical
loading on soil are established;

- deepened understanding of the variability of phenological phases of
development and biometric indicators of potato plants under the complex influence of
the variety, different widths between rows, the area of mechanical load on the soil;

- the influence of mechanized planting and crop care measures on the formation
of volumetric ridges without damage to plants and tuber nest with the use of advanced
units is substantiated;

- the influence on the formation of yield and yield of tubers of the seed fraction
of the width of the combined rows and the area of mechanical load on the soil is
determined and substantiated and their optimal parameters are established;

- on the basis of economic and energy assessment the expediency of application
of separate elements of technology of cultivation of potatoes is proved.

Improved:

- scientific approaches to the development of technology for growing varieties of
potatoes of intensive type in the conditions of Polissya of Ukraine.

Acquired further development:

- provisions on the patterns of growth and development of potato plants, the
formation of productivity (including seed) and the quality of tubers with modern
varieties of intensive type, depending on the elements of cultivation technology.

The results of research are used in the preparation of measures for the
implementation of achievements and experience of science in agricultural enterprises
and other departments of Kyiv region.

The improved technology of potato cultivation was practically applied in the seed
department of the Institute of Potato NAAS in 2013 on an area of 5 hectares and
introduced in 2014 in the farm SFG "BAGLAY™ on an area of 2 hectares, where the
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yield of Yavir 30.5 t/ha , which is 4.3 t/ha more than the generally accepted technology
in the economy with an economic effect of 6.0 thousand UAH / ha.

Key words: potatoes, variety, yield, quality of tubers, elements of cultivation
technology, water-physical properties of soil, parameters of the ridge, mechanical

damage, leaf area, area of mechanical load, economic and energy efficiency.
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BCTYII

B VkpaiHi KapTOIUIl € OJHI€I0 3 OCHOBHHMX IHPOJOBOIBYMX KYJIBTYp. i
BUPOIIYIOTh B YCIX IPYHTOBO-KIIMaTHYHUX 30HaX. KokHOro poky B YkpaiHi
BUpOOJIsieThes 19-27 mutH 1. kapToruti. CyTTEBUM YUHHUKOM B HArpPOMAaJI>)KEHHI BaJIOBUX
300piB KapTOIUIl € BUKOPUCTAHHS 1HTEHCHBHHUX arpoOTEXHOJIOTIYHUX MPHHOMIB Ta
METO/IIB, 3aCTOCYBaHHS CY4YacHOI CIIbCHKOTOCHOJAPChKOi TEXHIKHM Ta COPTIB, IO
BUPI3HAIOTHECS BHCOKOKO aJalTHBHOKO 3JIaTHICTIO, CTIMKICTIO 70 OIOTMYHHX 1
a0l0TUYHHX YMHHUKIB, HE CTaOLIHHUX KIIMaTHYHUX YMOB [1-4].

Tinbkn mMO€THAHHS BUCOKOI MMOTEHIIIHHOT TPOIYKTUBHOCTI 1 €KOJIOTIYHOI
CTIHKOCTI COpTIB Ta 1HHOBALIMHOI TEXHIKHA 3a0€3MEUYUTh PEHTAOCIBbHICTh 3aCTOCYBAHHS
MIHEpaJIbHUX JOOpPUB 1 TMECTULH/IB, BPAaXOBYIOUM MOXIIMBI KPUTUYHI NEPIOIU
BITPOJIOBXK BereTallii pocius [5-7].

BukopucranHs HOBUX COPTIB, SIK OJHOTO 13 OCHOBHUX €JIEMEHTIB 1HHOBAIIMHOI
TEXHOJOT1l,  JO3BOJIA€E  YJOCKOHATIOBATH  CHUCTEMY  CUIbCBKOTOCIIOAAPCHKOTO
BUPOOHUIITBA, B TOMY YHCJII Tally31 KApTOIUIIPCTBA Ta MIABUIIYBATH i pEHTAOCIbHICTD,
HAayKOEMHICTh, PECYpPCOCHEPrOEKOHOMIYHICT, 1 €KOJIOT14HYy O€3leKy Ha eTalll
BUPOIIYBaHHS — 3a PaxyHOK OUIBII BHUCOKOi CTIMKOCTI O XBOpPOO, MIKIAHUKIB 1
HECMIPUSTIIMBUX YMOB CEpEIOBHINA, HA €Tall peams3aiii — 3a paxyHOK BHUCOKOI
YPOKAHHOCTI 1 IKOCTI mpoaykiii [8-10].

Boanouac akTyanbHUM € 3aCTOCYBaHHS YJOCKOHAJCHUX MAIlWH, OOJaJHAHHS,
3ac001B Ta arpOTEXHIYHUX MPUMOMIB y TEXHOJIOT1T BUPOILYBaHHS KapToIi. ¥ 00poThO1
3 Oyp’siHaMHM arpOTEXHOJIOTIYHI 3acO0M MaloTh IEpeBary HaJ XIMIYHUM KOHTPOJIEM
3a0yp’SIHEHOCTI, OCKUIBKM Cy4YacHE CYCIJIBCTBO 1 Tak TniepeOyBae I BITUBOM
HETaTHBHUX YMHHUKIB cepemoBuia [11].

[ToTpeOyoTh TakoX YyIOCKOHAJEHHS CaaWibHI MAIIMHH 3 PETyIIOBAHHAM
TIMOWHYU CaJiHHS 1 PIBHOMIPHOTO PO3KJIaaHHs Oyyib0 KapTOIUIl MO JIOBXKWHI PsKa Ta
3MIiHU IMUPUHU MIKpsiab [12-15].

3Bakaroul Ha po3poOKM 3 OioTexHOoJOorii B  KapTOIUIAPCTBI, 30Kpema
BUKOPUCTAHHS MIKpO- 1 MiHIOYJIBO BiJl 03J0POBJICHUX POCIHH IN VItro 3a BiITBOPEHHSI

CaJIMBHOTO MaTtepiany, MOCTAI0 MUTAHHS PO3POOKH JIJIsi KapPTOIJIECAKATIOK CaIUITbHUX
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amapaTiB JUis Takux Oyib0, MPUCTPOIB AJisi BHECEHHS MPOTPYHHUKIB 3a CaJiHHA,
BKJIAJIaHHA TEWIIB KPAIUIMHHOTO 3POIIEHHS Y PSJIKH, BUKOPUCTAHHS MPOPOILECHUX
Oynb0, KOMIUIEKCY 3Hapajb AJIs MICIICX0A0BOTO 00po06iTKy mociBiB. [Ipote po3poOku
II0JI0 BUTOTOBJIEHHS KapTOIUIECA/KAJbHUX MAIIMH 1 BIANOBIJHUX amapariB He
BIJINIOBITaIy BHIIE 3a3HaUYeHUM Bumoram [16-19].

CyTTeBUM € THWTaHHS TIIBUINEHHS HACIHHEBOI TOBApHOCTI ypOXaw B
HAaCIHHHUIIKUX TIOCIBaX, HacaMmIlepe]] 3a PI3HMX TEPMIHIB CaJiHHA, BHUJAJICHHS
KapTOIUIMHHS ~ Ta  30MpaHHS  KapTOIUIl  IMOAO  MOMEpPEKEHHS  peiHgeKii
diTonaToreHaMH, SK OCHOBHOTO CKJIAJHWKA COPTOBUX Ta TIOCIBHHX SIKOCTEH
HaciHHeBOro Matepiany [20-26].

AKTyanbHicTh TeMu. KapTomnsipcTBo € oAHi€l0 13 HaOUIbIIMX 3a oOcAramau
BUPOOHMIITBA TalTy3€l arpapHOTo CEKTOPY eKOHOMIkHM YKpainu. [1{opiuHo BajgoBwuii 360ip
KynbTypu csarae 20-23 muH. T, mpu oMy 10 98 % Bim yciei 3i0paHoi IO
30CEPEHKEHO Y TOCHOIapCTBaX HACENEHHS, /1€ KapTOIUTI0 BHPOIIYIOTh MEPEBAKHO 3a
€KCTEHCUBHUMU TEXHOJIOT1sIMU 3 yposkaiHicTio 10-12 1/ra.

Pa3om 3 THM, OCTaHHIMH POKAMH CHOCTEPITAETHCS CTIMKA TEHACHIS 3pOCTaHHS
BUPOOHMIITBA KapTOIUIl y TMPOMHUCIOBUX BEIUKOTOBAPHUX TOCIOJAPCTBAX 3a
TEXHOJIOT1SIMU 3 MaKCUMaJIbHUM BUKOPHCTAaHHSAM €JIEMEHTIB 1HTeHCHIKaIlii, 30KpemMa,
HOBITHIX JOOpHUB, MpenapariB PICTPETyJIOYOi Ta 3aXUCHOI All, aHTUCTPECAHTIB, a
TaKOXX TEXHIYHUX 3aco0iB MexaHizaiii. BpaxoByrouum HOCATHEHHS CEIEKIIOHEPIB Yy
CTBOPEHHI HOBUX BHCOKONPOAYKTHUBHUX COPTIB IHTEHCHUBHOIO THILY, SIKI BUMAararTh
YIOCKOHAJICHHSI €JIEMEHTIB TEXHOJOTIYHOTO TMPOIECY BHUPOIIYBaHHS KYJIbTYPH, II€
JI03BOJIUTh MAaKCHUMAJIBLHO peaiizyBaTh TEHETHUYHUN TMOTEHIa] COPTIB PI3HUX TPyl
CTHTJIOCTI Ta TOCTIOAAPCHKOTO PU3HAYCHHSI.

Baromuii BHecOok y BuUpIIICHHS TpoOJeM TMIABUINEHHS BPOXAWHOCTI,
MPOIYKTUBHOCTI Ta SKOCTI KapTOIUI MUISIXOM YJIOCKOHAJICHHS €JIEMEHTIB TEXHOJOTIl
BUPOIIYBaHHsS 3pOoOWIM BITYM3HSHI Ta 1HOo3eMHi BueHi: IL.P. banabanos, C.A.
bananuces, B.P. boawibos, FHO.f. Bepmenko, A.l. 3amotaeB, B.I1. KoBanboB, B.B.

Kononyuenko, M.B. Kononyuenko, A.A. Ocunuyk, B.C. Kynuenko, M.S. Monoubskuid,
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[.X. Mopo3s, b.A. Ilicapes, K.A. [Tmeuenkos, E.B. CanoBuikoBa, B.I. CtapoBoiTOB,
Bau nep 3ar, M. Seiffert, N.A. Kachinky, H. Gall, W. Hunnius ra is.

Opnak, y TEXHOJOTIi BUPOIIyBaHHS KapTomUli (B T.4. HACIHHEBOI) B yMOBax
[Tomiccs VYkpaiHM 3alMIIAE€THCA HEIOCHIPKEHUM MHUTAHHS WIOJ0 3aCTOCYBaHHS
TEXHOJIOTIYHUX OMepariii 3a pi3HOI IUIONII MEXaHIYHOIO HaBaHTa)XEHHsS Ha TPYHT,
pPO3IIMPEHNX 1 KOMOIHOBaHMX MDKPSAIb, BHBUCHHS iX BIUIUBY Ha TMPOIECH POCTY,
PO3BUTKY Ta (opMyBaHHS BPOXXAHWHOCTI KapTOIUI, IO 1 3YMOBHWJIO aKTYaJbHICTh
JOCTIKEHb 32 TEMOIO IUCepTallii.

3B's130k  po6OTHM 3 HAYKOBHMMHM MNporpaMaMu, IUIAaHAMH, TeMaMH.
Hocnimxenns 3aiiicHioBanuch BrpoaoBxk 2011-2013 pokis, 3a mporpamor0 HayKOBHX
nocimipxenb: «KaprommsiperBo» Ha 2011-2013 pp., 3aBnanHa «Po3poOuTu eneMeHTH
TEXHOJIOT1i Ta YAOCKOHAJWUTH TEXHIUHI 3aco0M MexaHi3ali caJiHHS 1 JOrJsay 3a
KapTOIUICI0 3 KOMOIHOBAaHMMH arpOTEXHIYHUMHU MUKPSIJISIMU JJIsl PI3HUX KaTeropii
rocnoaapctB» (Homep JnepxaBHoi peectpamii 01110003806 B pamkax [THJI
«KapTomispcTBo).

Merta i 3aBIaHHA J0CJaiIKeHb. MeTa JH0CIIKEHHS MoJiArajia y BCTAHOBJICHHI 1
HAyKOBOMY OOIPYHTYBaHHI TpolieciB (opMyBaHHS BPOXKAWHOCTI Ta SIKOCTI OynbO
KapTOIUTI 3aJIEKHO BiJl OCOOJIMBOCTEH COPTY, IJIONII >KUBIICHHS (ITUPUHU MIKPAIb) 1
IUIOLII MEXaHIYHOTO HABAaHTAXEHHS HA TPYHT (PO3Mip IIMH KOJIIC TPAKTOpa) B yMOBAxX
[Tomices Ykpainu.

Jlnist peanizaiiii mocTaBieHOT MeTH OyJI0 nepeadaueHo BUPIIIEHHS 3aB/IaHb:

- MPOBECTU aHAJI3 Cy4YacCHOTO CTaHy CBITOBOTO 1 MEPCHEKTHB PO3BUTKY raiysi
KapTOIUIAPCTBA B YKpaiHi,

- BUSIBUTH OCOOJIMBOCTI POCTY 1 PO3BUTKY POCIMH BHUCOKOIIPOJYKTUBHHUX COPTIB
KapTOTUTI 3a PO3IMIMUPEHOT Ta KOMOIHOBAHOI IIMPUHHU MIXKPSAb 1 TUIONI MEXaHIYHOTO
HaBaHTa)XCHHA Ha TPYHT B ymoBax [lomiccs Ykpainu;

- JIOCHIIUTU BapiabenbHICTh (PeHonoriyHuX (a3 po3BUTKY 1 O1OMETPUUHUX
MOKa3HUKIB POCIMH KapTOIUIl 3a KOMIUIEKCHOTO BIUIMBY COPTY, PI3HOI IMUPUHU

MDKPSb, IUIOIII MEXaHIYHOTO HAaBAaHTAXXEHHS Ha IPYHT;



17

- BCTAHOBHTH BIUIMB MEXaHI30BaHUX 3aXOJIB CaJiHHS Ta JOTJISITY 3a MOCIBAMH 3
BUKOPHUCTAHHSAM yJIOCKOHAJICHUX arperaris, 1o ¢opMyIOTh Pi3Hi 32 00’ eMo rpedeHi 6e3
MOIIKOKEHHS POCIIHH;

- BCTAHOBUTHU BIUIMB Ha aCUMUIAIIAHY MOBEPXHIO MOCIBIB, KOPEHEBY CHUCTEMY
pPOCIMH Ta peai3aliio O010JOTIYHOrO MOTEHIIANy COPTIB KapTOIUIl 3a ONTHMAJIbHOTO
MOETHAHHS PO3IMIUPEHUX Ta KOMOIHOBAHWUX MUKPSIL (TUTOINI >KMBJICHHS) 1 TIIOMI
MEXaHIYHOTO HaBaHTa)KCHHS Ha IPYHT,

- BU3HAYMTHU BIUTMB Ha (DOPMYBaHHS BPOKaWHOCTI Ta BUXOAY OyJip0 HACIHHEBOT
dpakmii mMpUHA KOMOIHOBAHMX MDKPSIAL 1 IUTONI MEXaHIYHOTO HAaBAaHTAKCHHS Ha
TPYHT;

- BCTAHOBUTH €KOHOMIYHY Ta €HEPreTHYHY €(EKTHUBHICTh €JIEMEHTIB TE€XHOJOTIi
BUPOIIYBaHHS KapTOILII.

06’exm 0ocniodcenb — TPOLIECH POCTY, PO3BUTKY Ta (OpPMYBAHHS HACIHHEBUX
Oynp0 KapTOIUIl 3a BHUPOILYBAaHHA Ha JIE€PHOBO-MIA30JMCTUX CYIIIIAHUX IPYHTaX
[Tomiccst YkpaiHu 3 BUKOPUCTAHHSIM PO3IIMPEHUX Ta KOMOIHOBAHMX MIKPSIb 1 Pi3HOT
IJIOLII MEXaHIYHOTO HABAaHTA)KEHHS Ha TPYHT.

IIpeomem oOocniddcenb — COPTH, BPOKANHICTH Ta SKICTh OynbO KapTOILII,
e(EeKTUBHICTh arpoOTEXHOJIOTITYHUX EJIEMEHTIB Ta TEXHIYHHMX 3ac00iB, 3 BpPaXyBaHHAM
IPYHTOBO-KJIIMAaTUYHUX Ta arpoMeTeoposioriuHux yMoB Ilomiccs, €KOHOMIYHA 1
eHepreTnyHa e()eKTHUBHICTb.

Metoan [ocJigiKeHb. Bi3yaJlbHUM — I TOPOBEIEHHS (DEHOJIOTIYHUX
CIIOCTEPEKEHB; MOJBOBUI — /TSI BUBYEHHS BIUIMBY IMOTOJHUX YJIOB Ta TEXHOJOTTYHUX
CJIEMEHTIB Ha 00’€KTO JOCTIIKeHb;aHAJOTIi — MpPHU TPOBEICHHI TOPIBHSHHSA MIXK
BapiaHTaM{;, BHMIPIOBAJIbLHO-BArOBHM —BHU3HAYCHHS TMPOAYKTHBHOCTI Ta CTPYKTYpPH
Bpokaro Oynp0 Kaprorut; Mopdo-(di3iooriuyHnii — BU3HAYEHHS O10METPUYHHUX
MMOKA3HUKIB POCIMH; MaTeMATHYHO-CTATUCTUYHUN — JJI1 OINHKH JIOCTOBIPHOCTI
pe3yJbTaTIB JOCIIKEHb, PO3PaXyHKOBO-TOPIBHUIBHUNA — BH3HAYCHHS E€KOHOMIYHOT
e(eKTUBHOCTI arpOTEXHOJIOTTYHUX TPUHOMIB BUPOIILyBAHHS.

HaykoBa HOBH3HA oOfiep:KaHUX pe3yJbTaTiB TOJATaE B YCTAaHOBIEHHI

3aKOHOMIPHOCTEH TPOXOJKEHHSI TPOIECIB POCTY 1 PO3BUTKY POCIUH KapTOILTI,
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dbopMyBaHHS TPOTYKTUBHOCTI Ta SKOCTI OyJnb0 Cy4aCHUMH COPTaMH IHTEHCHBHOTO
TUITY, 3aJIKHO BiJl €JIEMEHTIB TEXHOJIOT1i BUPOIILYBaHHSI.

VYnepmre qs ymoB [omicest Ykpainu:

- BCTAHOBJIEHO OCOOJMBOCTI POCTY 1 PO3BHUTKY POCIHUH BHUCOKOMPOTYKTUBHHX
COpPTIB KapTOIUIl 3a pO3IMIMPEHOI Ta KOMOIHOBAHOI IIUPUHU MDKPSAJAb 1 IUIONII
MEXaHIYHOTO HaBaHTA)XCHHS Ha TPYHT;

- TOTJIMOJIEHO YSBJICHHS NIOJ0 BapiadeiabHOCTI ()eHOJOTIYHUX (a3 PO3BUTKY 1
010MeTpUYHUX MOKA3HUKIB POCIMH KapTOILI 3a KOMIUIEKCHOTO BIUIMBY COPTY, Pi3HOI
IMIMPUHU MDKPSIb, IO MEXaHIYHOTO HAaBaHTAXCHHSI Ha TPYHT;

- OOTPYHTOBAHO BIUIMB MEXaHI130BaHUX 3aXOJIB CAJIIHHS Ta JOTJIAIY 3a MOCIBAMU
Ha (opMyBaHHS 00’eMHUX rpeOeHIB 0€3 MOLIKOKEHHS pOCIUH Ta OyJIb00BOro THi3Aa
32 BUKOPHUCTAHHS YJOCKOHAJICHUX arperaris;

- BU3HAYEHO Ta OOTPYHTOBAHO BIUTUB Ha (POPMyBaHHS BPOKAWHOCTI Ta BUXOIY
Oynb0 HAciHHEBOI (pakilii MUPUHU KOMOIHOBAHMX MIXKPSAL 1 IUJIONIl MEXaHIYHOTO
HABAHTAXKEHHS HA TPYHT Ta BCTAHOBJICHO iXH1 ONTHUMAaJIbHI MTAPAMEHTH;

- Ha OCHOBI E€KOHOMIYHOI Ta EHEPreTUYHO! OI[IHKH JOBEACHO JOILUIbHICTh
3aCTOCYBaHHS OKPEMUX €JIEMEHTIB TEXHOJIOT1i BUPOIIYBaHHS KapTOILI.

Y 10CKOHAJIEHO:

- HAyKOBI MIAXOAW O PO3POOJICHHS TEXHOJIOT1i BHPOIILYBAHHS COPTIB KapTOILIL
IHTEHCUBHOTO TUITYy B yMoBax [lomiccs Ykpainu.

Halynu moganbHOTO pO3BUTKY:

- TIOJIOKEHHS 100 3aKOHOMIPHOCTEH MPOXOIXKEHHSI MPOLIECIB POCTY 1 PO3BUTKY
pPOCIIMH KapToruli, (OpMyBaHHS MPOJYKTUBHOCTI (B T.4. HACIHHEBOI) Ta SIKOCTI OyJb0
Cy4aCHUMHU COpPTaMHM IHTEHCHUBHOTO THUITYy 3aJIe)KHO BIJ €JIEMEHTIB TEXHOJIOTIi
BUPOIITYBaHHSI.

IIpakTHyHe 3HAYEHHSI OJEP:KAHUX Pe3yJbTATIB. YJIOCKOHAJIEHO TEXHOJOTIIO
BUPOIIYBaHHS KapToIul, o 3abe3neuye B ymoBax llomiccs orpumanusa 20,9 T/ra
cepennbocturiioro copty ABip ta 30,5 T/ra panHboro copty CepmaHOK 3 BHCOKOIO

SKICTIO TOBAPHUX Ta HACIHHEBUX OYJIBO.
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VYaocKkoHaneHa TEXHOJOrisl BHUPOIIYBaHHS KapTOIUIl OJeprkana MpaKkTHYHE
3aCTOCYBaHHA y Biajull HaciHHUITBA [HCTUTYTY KaprtormsipctBa HAAH B 2013 p. Ha
wioni 5 ra Tta BmpoBamxkeHa y 2014 p. y depmepcbkomy mianpuemctsi COI
«BATJIAM» Ha mrowi 2 ra, 1e 3a6esnednia ypoxaiinicts copty SBip 30,5 T/ra, mo Ha
4,3 T/ra Glablle Bij 3arajJbHONPUUHATOI y TOCHOAAPCTBl TEXHOJOTIT 32 €KOHOMIYHOTO
edekry 6,0 Tuc. rpu/ra.

OcoOucTHii  BHecok 3700yBaya. 3700yBaueM  OCOOMCTO  MPOBEICHO
iHbOpMaIIHHUIN TIOILIYK, aHaji3 1 OI[IHKY JITepaTypHHUX KEpelsl, BU3HAUECHO METy Ta
3aJa4l  JOCHTIKEHb, BUKOHAHO TOJBOBI JIOCITIDKEHHS, 3IIHCHEHO Yy3araJbHEHHS
oJIep>KaHUX pe3ysbTaTiB, OMyOJIKOBAaHO HAYKOBI Mpaili, BIPOBAKEHO Yy BUPOOHHUIITBO
pO3p00JIeHI arpOTEXHOJOTIYHI €JIEMEHTH 3 BUKOPHUCTAHHSAM CUIbCHKOTOCHOIAPCHKUX
MAIIIUH 1 3HAPS/Ib.

Anpobania pe3yabTaTiB a0ciailKeHb. OCHOBHI TIOJIOXKEHHS Ta PE3YJbTATH
JTOCHIKEHb  ONPUJIIOJHEHO 1 OOrOBOPEHO Ha 3aCilaHHSAX BIAAULY TEXHOJIOTII,
MeToanyHoi Komicli Ta Buenoi pamu Incturyty kapromisipctBa HAAH (mopiuno
yrnpoaosx 2011-2013 pp.), Ha MOPIYHUX BCEYKPATHCHKUX CEMIHAPAX, 110 MPOBOIUIUCH
B IHcturyti kaprommsipctBa HAAH Tta oOnacHux ceminapax B KuiBCbKiid,
UepniriBebkii, BiHaUIBKIH, BoMMHCHKIN 0071aCTIX, a TAKOXK JOCITITHUX TOCIOAAPCTBAX
Inctutyty kapromnsipctBa HAAH, MixHapoHiii HayKOBO-TIPAKTUYHIN KOH(pEpeHIil
«HaykoBe 3a0e3neueHHs Ta IHHOBAIIMHUI PO3BUTOK KapTOIULIPCTBA B YKpaiHi»
(cmt Hemimaese, [ncturyt kaprommsipctBa HAAH, 12 munas 2012 p.), X roBineiiHii
MixHapoaHId HAyKOBO-MpPaKTHU4HIM KoH(epeHuii «lloegHaHHs HaykKu, OCBITH,
MPAKTUYHOTO BUPOOHUIITBA 1 CIPABEAJIUBOTO MPOJAXKY SKICHOI OPraHiuyHOT MPOTYKIIIi»
(cmt Yabanu, HHI «IactutyT 3emnepooctea HAAH», 12 Bepecust 2019 p.)

IMy6aikanii. OCHOBHI HAayKOBI pe3ylbTaTd 3a TEMOIO AWUCEPTalLiiHOT poboTH
OIyOJIIKOBaHO y / HAyKOBHUX Mpalsx, 4 3 SKUX y (paxoBUX BUAAHHIX YKpaiHu Ta 2 —y
NepIOANYHUX BUAHHSIX 1HIINX JepkaB, 1 — maTepianu KoH(pepeHIlii.

OO6csar i crpykrypa nmcepramii. Jucepramis BuxiageHa Ha 166 cropiHkax
KOMIT FOTEPHOTO TEKCTY 1 CKJIAJA€ThCs 13 aHOTAIlli, BCTYMY, IIECTH PO3/1J1iB, BUCHOBKIB,

peKOMEeHaIlii BUPOOHMIITBY, CIHCKY JIITepaTypHUX JDKepen, 1mo Bkiarodae 209
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HalilMEeHyBaHb, B ToMy 4ucm 16 — maruamnero. PoGora mictute 30 Tabmuip, 11

PHUCYHKIB, 33 1OJaTKH.
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PO3JLI 1

THTEHCU®IKAIISA KAPTOILISIPCTBA 3A PI3BHUX ATPOTEXHOJIOI'THA
TA KOMIVIEKCA CUIBCBKOTI'OCHHOJAPCBKUX MAIINUH 1 3HAPSIb B
30HI IIOJICCS YKPATHU
(oryisip JitepaTypm)

1.1 Cy4yacHuii cTaH i nepcneKTUBH PO3BUTKY KAPTOIISIPCTBA B YKpaiHi

CydacHe KapTOIUISIPCTBO — II€ OJHA 3 HAWOUIBII CKIAJHUX Taly3ed HapOJHOTO
rocroJapcTBa.

B ymoBax puHkoBOi TpaHchopmallli IposIBUIKCS OKpEeMI HEraTHBHI TEHJICHIIIT
PO3BUTKY Traiy3l KapTOIUIpcTBa B YKpaiHl: KapJAuHajibHAa 3MiHA CTPYKTYpH
BUPOOHMIITBA HAa KOPHUCTH JpiOHMX BUPOOHUKIB, a came 92,7% BanoBoro 300py
KapTOILIl MpHUITaJia€ Ha OCOOMCTI TocmojapcTBa HaceineHHs 1 jume 6,3% — Ha
HIJIPUEMCTBA CYCIUIBHOIO CEKTOPY; P13KE KOJIMBaHHS 00CATY BUPOOHUITBA KapTOILIL
(BIIXWJIGHHS BajoBOro 300py BIJ CEpEeIHBOPIUHUX TMOKa3HUKIB nocsirae  20%);
YPOXKaNHICTh KapTOIUIl B TPU-YOTUPH Pa3u HUXKYA, HIK Y PO3BUHYTUX KpaiHax €Bponu;
HU3bKa TOBAPHICTh KapTOILIi, TakK K 25—-30% BasioBOro 300py 3aJIMIIAETHCS HA HACIHHSA,
a O0mm3pko 20% — Ha KOPMOBI IIUT; 3aHeNaj] CHUCTEMH BITYM3HSHOTO HACIHHUIITBA;
HU3BKUHI PIBEHb PO3BUTKY KapTOILIENepepoOHOi MPOMUCIOBOCTI. 3a3Hau€Hl HETaTUBHI
TEHJIEHI[IT PO3BUTKY Traiy3l KapTOIUIIPCTBA CBIAYATh MPO HHU3BKY TEXHOJOTIYHY
e(EeKTUBHICTh BUPOOHHUIITBA KapTOIUlli B YKpaiHi TMOPIBHAHO 3 MPOBIIHUMH
BUPOOHKMKaMU €Bporu Ta CBiTy [27].

TakuMm 4MHOM, BUXOJSYM 13 CEPEIHbOI BPOXKAWHOCTI TUIONIA il KApTOIUIIO B
VYkpaini B cepeIHbOMY CTAaHOBUTH 1,6 MIIH. Ta, 3 HUX 95% (1,5 MJTH. ra) — B CEJISTHCHKUX
roCIoAapcTBax, Jie BC1 poOOTH, KPIM OpaHKH, BUKOHYIOTHCSI BpYYHY 1 BUTPAYa€ThCS HA
ne moHax 11 mog—rom/m, pemra mom (80-100 Thc. ra) — B KOJEKTUBHHX
rocrogapcTBax pi3HUX opratizamiiaux ¢gopm BiacHocrti [20, 27].

BuporniyBanHss kapToruni B Hammi KpaiHi 3JIHCHIOETBCS 32 TEXHOJOTISIMU
MO03aMUHYJIOTO CTOJITTS, 1 AKIIO paHillle BUPOIIYBAHHS KAPTOIUIl OyJI0 MEXaHI130BaHUM,

TO 3apa3 B OUIBIIOCTI TOCIOJAPCTB BOHA BHPONIYETHCS BPYYHY. 3 MPOBEIACHHIM
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pedopM Ha ceni KapTOIUISIPCTBO PO3CIATIOCA MO MAIMX CENSHCHKUX, (pepMepCchKux Ta
CaJI0BO-TOPOJIHIX JIISHKAX, /1€ PO3MIIIEHO On3bko 95% 1i€l KynbTypu. MarmuHu Jyis
BUPOIIYBaHHS KapTOIUIl B YKpaiHy 3aBO3WJIMCH 1 3aBO3AThCA B OCHOBHOMY 3 Pocii,
binopyci ta Himeuunnu. IloTpiOHO OHOBIIOBAaTH TexHiKY, sika Ha 70-80% MopalibHO
3acTapiyia 1 mepedyBae He B HaiikpaioMy ctaHi. Kapromisapi yacto 6epyTh 3a MPUKIIAJ
cycimHio bimopych, e TEXHONOTIYHWM ITMKJI TOBHICTIO 3a0e3MedeHuil JaepikaBoro,
IPaLoTh BiAMOBIAHI 3aBoau [11, 12, 28].

[Toctae mpobnema yIOCKOHAJCHHS ICHYIOUMX Ta BHHAWICHHS HOBHUX
NEPCIEKTUBHUX POOOYMX OpraHiB KapTOIUIe30MpaibHOI TEXHIKH, OOIPYHTYBAaHHS
ONTUMAJIbHUX PEKUMIB iX poOOTH 1, B KIHIIEBOMY PE3yJIbTaTi, 3a0€3MeUeHHs 1€l rany3i
POCJIMHHUIITBA CY4aCHOI, BUCOKOMPOAYKTHUBHOIO 1 HAJIMHOIO 30MPaIbHOIO0 TEXHIKOIO.

3a0e3nedeHHs Taly31 TEXHIKOI BITYM3HSHOTO BUPOOHUIITBA CKIAAA€E: CAIKAIIKH
— 4 %, KyIbTHUBATOPHU JJISI MIXKPSITHOTO 00po0iTKY — 22 %, (ppe3epHi KyJIbTUBATOPH —
2 %, nonpiburoBaui — 7 %, xomaui — 14 %, koMOaitHi, COPTOITYHKTH Ta 3aBaHTaXKyBaui
IPAKTUYHO HE BUPOOJAt0oThCA. HesHauHe 3a0e3nedeHHs] TEXHIKOIO CTPUMY€E PO3BUTOK
raiysi [26, 30].

VYpsigom VYkpainu oOpaHO CTpaTeriyHUM Kypc Ha PO3BUTOK B arpapHo-
IHIyCTpIaTbHOMY HampsIMKy. YKpaiHa Ma€e YyHIKaJbHUW TPUPOJHUNA TOTEHINAJ, IO
JO3BOJISIE CTATH JIIEPOM 110 BUPOOHUIITBY CLIILCHKOTOCIIOAPCHKOT MPOayKLii B €Bpori.
[Ipote, st ycminmrHOro BUXOAY Ha 3aXiJHI PUHKA HEOOX1AHO 3a0€3MEeUUTH MEPI 32 BCE
KOHKYPEHTOCHPOMOKHICTh BJACHOI MPOAYKIIi, SIKa JOCSTA€TbCSl MPU KOMIUIEKCHIN
MexaHi3alli TEeXHOJIOTIYHMX MpPOLECIB, 3HWKEHHI 3arpaT mpaui, 30LIbIIeHH]
BPOXKAMHOCTI Ta SIKOCTI 0P KyBaHOI poayKIii [27, 44].

Po3po0sneHi TexHO0r1i BUPOOHUIITBA KAPTOILUI B YKpAiHl 3 TEXHIYHOTO PIBHS
HE TIOCTYMAIOThCA KpalllUM CBITOBUM aHAJOTaM, ajie¢ sKICTh BUKOHAaHHA Oyma 1
3aJIMIIAETHCS e HA HU3BKOMY PiBHI, TOMY €(EKTHUBHICTh KapTOIUISIPCTBA B YKpaiHi 111e
JIOCUTh HeNOCTaTHS. Xoya KapToIUii B YCbOMY CBITI BBaXA€ThCS, Cepell I1HIIMX
CUIbCBKOTOCTIONAPCHKUX KYJIBTYp, SIK HaWOLIbII MPUOYTKOBA CUIBCHKOTOCIOIAapChKa
KynbTypa. [IpoBeneHMMH po3paxyHKaMH BCTAHOBJIEHO, MIO SIKIIO NPUOYTOK BiX

kaprorut npuitHATH 32 100%, TO mpubyTOK Bin pimaky ckiagae ycboro — 30,6%, Bif
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IyKpoBUX OypsikiB — 24,8%, Big o3umoi nmenni — 21,4% 3 ogHOTO rekTapa MmociBiB.
Ane HepeHTaOeNnbHICTh KapTOIUIIPCTBA MOKHA IMOSICHUTA TUM, II0 OCHOBHUM
BUPOOHUKOM KapTOILIi OYB 1 3aUIIA€THCS MPUBATHUM TOCTIONAp, TOMY 1 BiH, 1 Iep:kaBa
HE 3aJIMIIAI0THCS 0€3 KapTOIlli, a OTXKE 1 BITHOIICHHS 10 BUPOOHHUIITBA B KOJIEKTUBHUX
rOCIIOIapCTBaX HE TaKe SIK, HAPHUKJIAI, 0 IyKPOBUX OYpSKIB 4K COHSIIHUKY [57, 67].

Kinbka pokiB Tomy Oyma po3poOnena HamionanpHa mporpama CTBOPEHHS i
BUPOOHMIITBA MAIIUH B T. Y. JIJIsl KQPTOIUISIPCTBA, SIK1 JalOTh MOXJIMBICTh MEXaH13yBaTu
TEXHOJOTTYHUN TIPOIEC BUPOOHUIITBA KAPTOILII.

OnHak, 3aCTOCYBaHHS CEpIMHMX MallMH B YKpaiHi e A0 IUX Mip He
3a0e3nedye BIAMOBIAHY SIKICTh 310paHux Oynb0. [lomkomkeHa moBepxHs Oynbp0 1
OPWINAILIL TPYHTOBI 3QJIMILKH MOTIPIIYIOTh TOBApHUN BHIJISAA 310paHuX Oynb0, He
CIPUSIOTH TPUBAJIOMY X 30epiranHio [20].

Ha cporoguimHiii 9ac misi cafiHHA KapTOIUll Ha Maiux (QepMepchKux ado
CEJICKUIMHO — HACIHHUUBKUX JUISHKAX 3aCTOCOBYIOTh KapTOIUIECA/DKAIKH PI3HUX
Mapok Ta MoJu(dIKaIlii K BITYM3HAHOTO, TaK 1 3aKOPJIOHHOTO BUPOOHUIITBA. AJie BOHU
HE B JOCTaTHIA Mipl BIANOBIJAIOTh arpoTEXHIYHUM BHUMOTAM MO0 CaJiHHSA
MPOPOIIECHUX OYIHO KapTOILI Pi3HUX PO3MIpIB.

Bucokoi skocTi mepeacaauBHOI MIATOTOBKH IPYHTY 1 CaiHHS 32 BUPOIILYBaHHS
KApTOIUIl MOXHA JOCATTH Juile OaraTopa3oBUMHM MPOXOAAMH OHOOIEpAI[IHHUX
MalIuH 10 TOJI0. AJle MPU IBOMY TPYHT, SK IPaBWIO, 3a3HAE€ 3HAYHOI Jii XOJIOBUX
CUCTEM TPAKTOPIB 1 CLIBCHKOIOCHOJAPCHKUX MAIMH, a 1€ MPU3BOJIUTH J0 HOro
nepeyuiIbHEHHS, TOTIPIIEHHS MEXaHIYHHUX 1 TEXHOJOTTYHUX BIACTUBOCTEH.

bararopa3oBi nmpoxoau 0JHOOTEPALIMHIX MAIIUH O TOJII0 HE TITBKHU 3HIKYIOTh
POJIOYICTh TPYHTY, ajie i MPU3BOIATH 10 BETUKUX MEPEBUTPAT €HEPrii uepe3 He TIOBHE
3aBaHTAKEHHS MOTY>KHOCTI IBUTYHA B IPOLEC] BUKOHAHHS TaKUX POOIT.

B nanumit wac nns camiHHs KapToruni Ha momiax Oinbmie 40 ra B OCHOBHOMY
BUKOPUCTOBYIOTh  BEJIMKMII  aCOPTUMEHT KOMOIHOBAaHUX MAaIlMH  OOJIaJHAHUX
OPUCTPOSIMUA TSI TIATOTOBKH TPYHTY, BHECEHHS MiHEpaJIbHUX TOOpWUB Ta 3aco0iB

3axucTy Oynb0 BiJ WIKIJHUKIB Ta XBOPOO, 3aCTOCYBaHHA SIKMX 3a0e3leuye SKICHE
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BUKOHAHHS arpOBUMOT JI0 MPOILIECy Ta 30UIbIIYe Maiike y IBIYl BPOXKAMHICTh TOBAPHOI
kaprorui [6,80].

B InctutyTi kaptorsipctea HAAH Ha 6a3i icCHYI0OUYMX OJHOONEpAIifHIX MAaIIuH
Ta eHepreTuyHoro Tpakropa XT3—120 BuroroBneHo koMOiHOBaHUM arperat [42], akuit
3a OJMH TMpPOXiJI BUKOHYE TMEpe/ICAAUBHUN OOpPOOITOK TIPYHTY, JIOKaJIbHE BHECEHHS
MiHEpalbHUX JOOpUB Ta caliHHA KapTomiai. lle 1ae MOXJIHMBICTH CKOPOTHUTHU
arpoOTeXHIYHI CTPOKH BUKOHAHHSA POOIT, MIJBHIIMTH MPOAYKTUBHICTb, MOKPAUTUTH
MPOXiMHICTh KOJIC TpakTopa 0€3 MEXaHIYHOTO MOIIKO/KEHHS POCIHH 1 pyHHYBaHHS
rpeOeHIB, 3HU3UTH €HEPrOEMHICTh TEXHOJIOTTYHOTO Tporecy Ha 12,2 %, miaBUIUTH
BpOXKaiHicTh KapTorii Ha 16,8 % [158-160].

OpHoornepaniiiHa KapToIUleca/kKajika il CaaiHHS MIKpo— 1 MiHI Oynb0 Ta
IPOPOLIEHOI KapTOIUIl 3 PyYHHUM BKIJIQJ@aHHAM iX Ha JIO)KKOBO—IIACOBHMH TpaHCIIOPTEP
[110]. Bona 3abe3mnedye miABUIIECHHS MPOTYKTUBHOCTI Mpalli, BAKOHY€E TEXHOJOTTYHUN
IpoLIeC CaJlHHA KapTOIUIl PI3HUX PO3MIPIB BIJ MIKpO-, MiHI- Ta 3BUYalHUX OyJp0 Oe€3
MOIIKO/KEHHSI TapOCTKIB Ha JOCTIAHUX CEJICKIIHHO—HACIHHUIBKUX JUIgHKaX. Jlo
CKJIaJly CaJKaJKU BXOASATH poOOUYl OpraHd 1 MPHUCTPOI Il €MHOCTI 3 HACIHHEBUM

MaTrepiajioM Ta CUJIHHS ISl Ca/KAIbHUKIB.

1.2 ArporexHoJorii BupouyBanHs kapromii Ha [loicci Ykpainu

B ocranHi necAaTupiyds CIOCTEPIraeThCs 3arajbHE MOTEIUTIHHS KIIMaTy 3
OJIHOYACHUM TOCHJIEHHSIM Horo KoHTpacTHOCTI. [lovacTimana TpuBajgicTh NEPIOAIB K
HAJMIPHOTO 3BOJIOKEHHS, TaK 1 HE 30BCIM XapaKTepHUX g 30HH [lomiccs mocynimBux
nHiB. Taki TeHAEHIT B 3aKOHOMIPHOCTSX 3MIHHM KJIIMAaTUYHUX yMOB BHMAararoTh
BHECEHHsSI  BIJNOBIAHMX KOPEKTHUB y TEXHOJIOTIYHI oOmepaunli  BUPOUIYBaHHS
CLTbCHKOTOCIIOAAPCHKUX KYJIBTYP, MiABUIIEHHS MOOLIBHOCTI X BUKopucTanus [ 1-3].

[11o1ma KUBIEHHS, MTUPUHA MIXKPSIIb 1 TYCTOTa POCIUH € CYyTTEBUMU (DakTOopaMu
PUPOCTY BPOXKAIO KAPTOILIi 1 3a0€3MeYeHHs] POCINH ONTUMAIHHOIO 30HOIO KUBJICHHS
(00’emMOM TPYHTY 1 IOBITPS), MIUTBHICTIO 1 TBEPIICTIO TPYHTY B 30HI KOPEHEBOI CUCTEMHU

Ta KUIbKICTIO MOKMBHUX PEYOBUH.
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OnHuM 3 HAMBAKJIMBINIMX MTOKA3HUKIB, SIKM aKTUBHO BILTUBAE HA PICT, PO3BUTOK
POCIHH 1 BpOKalWHICTh KapTOILTi, € 30HA 1X KUBJIEHHSI, TOOTO hopma 1 00’ €M MOBITPSHO-
IPYHTOBOTO MPOCTOPY, SKA 3aJEKUThH BiJ I'yCTOTH (BiAAami MK Oynp0amu B pSAKY) i
IIUPUHU MDKpsAAb. BuOip muioml >KUBJIEHHS MMOBUHEH BPaxOBYBATH Psii YMHHHKIB B
TOMY YHCIII ¥ 610JI0T19H1 BIacTUBOCTI pocsiuH. B.A. [lorrenmnosns 1ie B Apyrii MoJOBUHI
XIX cromitrs [145] nucas, mo TIIoma KUBICHHS 3aJCKHTh HacaMIiepea BiJ COPTY
kaprori. Llg myMka 3Haiimma miATBEpUKEHHS y OUIBII Mi3HIX poOoTax, ae Oyio
PEKOMEHIOBAaHO paHHI COPTH BHCAKyBaTH TyCTille, HDK MI3HBOCTUTI. [ paHHIX 1
CEpeIHbOPAHHIX COPTIB ONTUMAJIBHOI BBAXKAETHCS TYCTOTa HacakeHb 71-95 Tuc.
KYIIIB Ha 1Ta, a 1151 cepeAHbOPaHHIX 1 mi3HiX — 45-65 trcsy [22, 46, 72].

3 MOYaTKOM IIMPOKOTO 3aCTOCYBAaHHS TEXHIKU Yy CLIBCBKOMY TOCHOJAPCTBI Ta
MEXaH130BaHOTO BUPOIIYBaHHS Kaprorut y 1937 poui Oylio mpUAHSATO PIillIEHHS PO
BUKOPUCTAHHA MDKpPSAb MUPUHOIO 70 CM, sKe BIAMOBIJANIO arpOTEXHIYHUM BHUMOTaM
[8]. s HOpMa cTana TpaIuIiitHO TpW BHPOILYBaHHI Kaprormii. [Ipu oMy moioria
JKUBJICHHSI POCJIMH BUTJISJAE K BUTATHYTUN MPSIMOKYTHUK JIOBXHHA sIKOTO B 2,0—4,7
pasiB Ounbina Big mpuau [31]. HaitOinbin paioHaaIbHOO TUTOIIEIO YKUBIICHHS POCIIHH €
KBaJIpat, KpyT, M0 CIpUsE MiIBUIICHHIO BpoxkaiHocTi Bif 10 mo 20 % 1 yumM Ounblie
OyJe BIAXWJICHHS BiJ KBaJpaTy, TAM MEHIIUN ypokaid. Alle B JOCUTh BEITMKOMY 00Cs31
JITepaTypHUX JKEPEN MO0 IUIONI KUBJICHHS HEMA€E €IMHOI TOYKU 30pYy Ta SICHOCTI Yy
BU3HAYCHHI, $K OJHI€I 13 CKJIQJHMKIB, IIUPUHUA MUKPSIb JJs BUPOILLyBaHHS
IHTCHCHBHHX copTiB KapToruti [10, 20, 101, 128].

3okpema, y Iloneur, HAP, ®PH Bigcranp Mixk psiakamu npuiiHsaTa 62,5 cMm, B
Amnrmii — 60, bonrapii — 60-70, y IIsewii — 50-60, B 'ommauzaii — 6770 [140]. Jocuts
IIMPOKO BHUKOPUCTOBYBAJIM IIUPUHY MIKpanb 62,5 cMm B Yropcbkii Haponnii
Pecny6uirti 3 mtoreto xusieHHs 60 x 40 cm [123]. ¥V cxigHO €Bpomeichbkux KpaiHax
NepeBaXHO MpHiTHATA mupuHa MKpsAAs 70 cM, Toxi sk B LlentpanpHiit €Bponi — 75, y
CHIA Ta Kananmi — 90, B Aarmii 1 [N'ommanaii — 80—-90 cm [27]. OcHOBHA YacTHHA ILIOIIL
nig kapromieto B Pocii Bupornnyerbes 3 mikpsanasmu 70 cm [34]. V HedopHozemHi
30H1 Ta Ha Teputopii CHJI, na mo Bkasye E.B. CagoBuukoBa [164], B manuii yac

HaWOUIBIIE MONTMPEHA TEXHOJIOT1SI BUPOIIYBAHHS KapPTOILI 3 MUPUHOIO MIXKPsiaAb 70 cMm,



26

aJle BOHa HE B MOBHIM Mipi BIANOBiZa€ 010JOTIYHUM BUMOTraMm pociuH. OCHOBHUM
HEJIOJIIKOM, SIK 3a3Ha4ya€ aBTOp, € HEJOCTATHS IUIOIIA YXUBJICHHS POCIUH Ta BEJIUKUN
CTYIIiHb TIOIIKOKEHHS K KOPEHEBOI CHCTEMH, TaK 1 HAJ[36MHOI YaCTHHU KapTOTUTHHHSI,
O1MBII 1HTEHCHBHOTO Bpa)X€HHs XBOpOOaMH Ta HEBIAMOBIIHICTh IIUPUHU KOJIC
€HEProHACUYECHHUX TPAKTOPIB 10 MIUPUHU MIKPSIb.

B mpotunexnicts mbomy C.A. banaguces [13] BBakae ONTUMAILHOIO IIMPUHOIO
MDKpSJIb, 3 YpaxyBaHHSIM ICHYIOUOi cHCTeMH MamuH, /0 ¢M 1 mepexii Ha MKPSIIs
75 cM HeMmae arpoTexHIuHOTO ceHCy. B toi xe wac Ban aep 3aar (['omumanmis) [32]
BKa3ye, IO AKIIO paHimie 0yja HOPMaTUBHOIO BiJAalb MIX TpedeHsIMI 66 ¢M, TO Terep
OUIBIII CIIPUSTIMBOIO BBAXKAETHCS BiIalb 75 cM. [Ipu 11boMy Kojeca TpakTOpiB MEHIIIE
PYHHYIOTH IpeO€eHI Ta MOAAETHCS OUIbIIE 3€MJI1 B MIPOLIECT MIKPAIHUX OOPOOITKIB.

CraHIapTHOIO TUIOIIEIO JKUBJICHHS POCIUH I KapToruii BBaxaeThes 70 x 35; 70
X 40 cM [8], asle HA HACIHHUILIPKUX IUISHKAX 3aCTOCOBYETHCS OUIBIN 3aryIieHe caaiHHs,
JIe paHHIM cOpTaM pO3pOXOBaHa Iuiomia *)uBjeHHs 70x22 cM (65 Tuc./Ta), g mi3HIX
COpTIB BOHA 30UIbIIYETHCS 0 70X25 CM 1 JOTPUMYETHCS TyCcTOTa caaiHHs g0 57 — 60
tuc/ra [16].

[Tnoma kuBJIEHHS POCIVH MOBUHHA OyTH nudepeHiiiioBana i jisi COPTIB OHIET
IPyNU CTHUTJIOCTi, SIKIIO BOHHM 3HAYHO BIAPI3HSAIOTHCS HAPOCTAHHSIM BEreTaTHBHOI
Macu [55].

Kpim Toro, mixx poboTramu, II0 BHUCBITIIOIOTH IMHUTAHHS, JOIIJIBHO BIAMITUTH
JTOCIIKEHHS, B SIKUX aBTOPU BKa3ylOTh Ha Te, IO ICHYKOYa TEXHOJIOTIS 1 TEXHIYHI
3acOo0M MPAaKTHYHO BHUYEpIAIX CBOI MOXIJIMBOCTI y MIJBUIIEHHI MPOAYKTUBHOCTI 1
SKOCTI BUKOHAHHSI TEXHOJIOTIYHHX onepartiit [137].

Ha mincrasi nmpoBeaenux pociimkers b.I1. JlityH Ta iH. [99] Bka3yloTh Ha Te, 1110
y 3B’SA3Ky 3 TEPEeXOJOM Ha EHEPreTU4YHl TPAKTOPU CIHOCTEPITa€ThCS TEHACHIIISA
HEBIJIMOBITHOCTI HIUPUHU MIXKpPSAh Ta MPOMDKKOM MDK KOJIeCaMHU TpaKTopa, sKa
NPU3BOJUTH [0 CKOPOYEHHS IUIOUI >KMBIEHHSA pociuH. lle Bumarae 301IbIICHHS
IIUPUHA  MDKPSJIb TPU  BHPOIIYBAHHI KapTOIli Yy KpaiHax 3 PO3BUHEHUM

KapToIIspcTBoM 10 75-90 cm i Oinbine, y CIIIA 1o 105 cm [69, 84, 128].
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VY 611b1I0CTI 3aKOPJAOHHUX KpaiH HIMPUHA MIXKPS/Ib HE € MOCTIMHOI0 BEINYHHOIO,
a 3MIHIOETBCS 3aJICKHO Bl pO3BUTKY eHepreTuku [129, 137].

baratopiuanmu nocnimkennsmu HaykoBiiB binHII kapromisipcTBa BcTaHOBIEHO,
[0 IITUPOKOPSIHI TOCAIKU CTBOPIOIOTH Kpallli YMOBH JiJIs peajizallli MOTeHIIHHUX
MOKJIMBOCTEH COPTIB 1HTEHCUBHOTO THILY, 3MEHIIYEThCA VYIIUIBHEHHS  IPYHTY,
eHeproButpart Ha 7 % npu BupoOHHULTBI 1 1ieHTHEpa Oynb0 [82].

B Toit jxe yac TEXHOJIOT1l BUPOIIYBaHHS KapTOIUTl 3 IMIHUPUHOI0 MDKpsab 70 cM
OpU3BOJAATH JO TMEpeylIIbHeHHs] TIPYHTYy Ta TMOMIKOKEHHS pocinuH [70], a
3aCTOCYBaHHSA OUIBII MOTY>KHUX TPAKTOPIB BHUMAarae 301TIbIICHHSA MIMPUHU MIKPSIb.
ToMy HaMOLIBII MIMPOKO 3aCTOCOBAHOIO y BHUPOIIYBAaHHI KApTOIUI € IIMPUHA 75 cM
[20]. Taki MiKpaaas B MOPIBHAHHI 3 MDKpsAAsMU 70 ¢cM MaroTh CBOI IEpeBaru, a came
30UTBIIY€EThCS pealizallisi MOTEHIINHOT MPOyKTUBHOCTI, 3pocTae 00’ eM chopMOBaHUX
rpe0eHiB, 3MEHIIYEThCA IIUIbHICTh B 30HI OyJIbOOYTBOPEHHS, ICHYE MOXIIUBICTh
3acTocyBaTH OuIbII €()eKTUBHI POOOYl OpPraHu 3a 3MEHUIEHHS TPaBMYBaHHSI KOPEHEBOT
CUCTEMH, 30UIBIIMUTA TOBApHICTH Oyiab0, 3MEHIIUTH MOUIKOHKCHHS POCIHH
¢b1TopTOPO30M 3a paxyHOK IMOKpAUIEHHS MOBITPOOOMIHY B psJKaX, 3pOCTa€ IIMPHUHA
3axBaTy MammH 3 2,8 10 3 M, IO CKOPOYYE YHCIO MPOXOMIB TpaKTOpa II0
nojro [89, 113, 137, 151, 182, 197].

[Ipote ocTaHHIM YacoM BUPOOHMKHM MPOAYKII Ta TEXHIKM BCE OUIbIIE yBaru
3BepTalOTh Ha posmmpeHit Mixkpsaas 80-90 cm. Takuii craH copusiB po3poOlll Ta
3aCTOCYBaHHIO 3HAYHOI KIJIbKOCTI TEXHOJIOT1H, K1 0a3ylOThCA Ha BUKOPHCTAHHI P13HOI
HIMPUHA MDKPSAb, KOHCTPYKIINA CLIBCHKOIOCIOAAPCHKUX MAIIMH 3 PI3HUM MPUBOJIOM
ta pobounmu opranamu [12, 20, 137].

UucneHHl JOOCHIIKEHHS TPOBEACHI B PI3HUX 30HAX 3acBIAYWIM, 10 B
HACA/DKCHHSIX 3 MUKDPSIISAM MUPUHOIO 90 CM CTBOPIOIOTHCS OUTBIN CIIPUSTINBI YMOBHU
JUTSI TT1JIBUINICHHS BpOKaiftHOCTI Ha 4,2 T/ra [164]. [lepeBaroto mmpoKOpsTHUX MIKPSIb
€ MOXJIMBICTb CPOpMYBaTH OUIBII BUCOKI 1 IIMPOKI TpedeHl, TPUUOMY CTBOPIOETHCS
OUTbIlIa TUIONIA OCBITJICHHSI (POCIMHHM MEHII 3aTIHSIOTH OJHA OJHY), 30UIBIIYETHCS

IJI0IIa MIHEPAJIBHOTO Ta BOJHOTO >XKMBJEHHA. [lpu mormsai 3a pociamHamMu OOKOBi
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CTOPOHU TpeOEHIB HE YIIUIbHIOIOTHCS HaBITh MPH 3aCTOCYBAHHI E€HEPTrOHACHYCHHX
TPaKTOPIB, a KOPUCHA ILJIOIIA TAKUX PAAKIB 3pocTtae 10 55 % [12, 20, 51, 171, 200].

Ha nepuoBo-nigzonuctux cymimanux rpyHTax [lomiccs Ykpainu npu 301IbIIeHH]
MIUPUHU MIKPsiab 3 70 10 90 cM Aemio 3HUKY€eTbCs BPOXKANHICTh KapTOILIl, IPOTE MPU
JIOTJISAJII 32 HACA/KEHHSIMHU 3pOCTa€e MPOAYKTUBHICTB Tparli Ha 15 % [28].

B Pocii cTtBOpeHO BHCOKOE(hEKTHBHI €KOJOTIYHI IIUPOKOPSAAHI TPSAIOBI
TexHoor1i 3 MDKpAIIMH 90 1 140 cM, K1 3HUXKYIOTH 3aTpaTH €HEprii Ta pecypciB Ha
onuHUIO poaykuii B 1,5-1,8 pasis, mpupict ypoxkaro 3pocrae Ha 10-15 %, Burpatu
najuBa 3MEHIIYIOThCSA Ha 25 %, AOCATHYTI Taki MmepeBaru JUIle MpH 3aCTOCYBaHHI Ha
BHCOKOPOJFOUMX I'PYHTaX Ta PiBHI BpokaiHOCTI Oiibmie 25 T/ra [27, 52, 175, 176].

Caninns 3 MixpsaaaMu 90 cM HaBiTH IPU OJHAKOBIN YPOKaHOCTI MOPIBHAHO 31
3puuaiiHumu (70 cM) ekoHoMiyHO BuriaHo. lllupuna 3axBaty mamuH 3poctae 3 2,8 10
3,6 M, IO CKOPOYY€ YUCIIO MPOXO/IB TPAKTOPHUX arperaTiB IO MOJII0, a 1€ Ii/IBUIYE
IPOAYKTUBHICTb Mparli Mpu MIKPSIHUX 00po0iTKax i 30upanHi Bpoxaro [151, 118, 84],
3a0e3nedye 3HUKEHHS 3aTpatT npaiil Ha 50 %, a cobiBapticTh Ha 30 % , Ja€ EKOHOMIIO
HaciHHeBOTO Matepiany B 1,5 — 2,0 pasu, 3HMKYye BuTpatn nanusa Ha 30 % [167, 11].

Hns Pocii mmpuHa MDKpSIs TOBHHHA BpPAaxXOBYBaTH 30HAIBHI YMOBU
BUpOIIyBaHHs Kaprtoruti. Ha OigHuX TpyHTax B 3aCylUIMBUX padoHaX JOIIIBHOIO €
mpuHa MDKpAAs 70 cM, a TEpCIEeKTUBHOIO AJis 0araTb0X yMOB BUPOIIyBaHHS KapTOILTI
mUpHHOIO 90 CM OCKIIBKH YPOXKAHHICTh TIPHU 1IbOMY 3011bIIy€eThCs Ha 15,8 % [181].

3a ganumu aociikeHb B.Y. denopoa mupuHa Mikpsaab 90 cMm, iCTOTHO HE
BIJIMBAJIa Ha BPOXAWHICTh KapTOIUI, ajge Maja MO3WTHUBHHUM BIUIMB HAa BUX1A OyJb0
¢pakii Mmacoro 300 r. Y cTpykTypi Bpoxaro BoHa cranoBmia 31,8 — 45,2 % [183].

Ha ocHOBI aHamidy BUKOpPUCTAaHHA MEPCIEKTUBHUX pECYpco30epiraroumnx
mupokopsaHux TexHosorii 90 1 140 cm B mopiBHsAHI 3 Tpamumiiaow (70 cMm)
3a3HAYAETHCS, 1110 BOHU 3a0€3MeUyIOTh ICTOTHE MiJIBULICHHS MPOAYKTUBHOCTI KapTOILIi,
ajie  BUKOPHCTOBYBATH iX JOILIJIBHO JMIIE MpPU CTAaOUIbHIN YpOKaHOCTI Oljibliie
25 t/ra [174].

[cHYIOTh TIPOTHUJIEAKH]! TNPUKIAIW, IO BUPOIIYBAHHS KapTOIUIl 3 MIKPAIIIMU

90 cMm nopiBHsHO 31 3Bu4aiHuMu (70 cMm) HeedekTrrHe [140].
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3HauHE BIPOBADKEHHS IMIUPOKOPSIHOI 1 TPSAJOBOI TEXHOJOTIH B TOCMOJAPCTBAX
pecniyOniku  bijmopyck cTpuMyeThcs TOMy, 0 B IpomucioBocTi kpain CHJI He
HAJIAaro/UKEHO CepiiHOrO0 BUPOOHMIITBA BIAMOBIIHMX MAIIMH 1 TOMY BHHHUKAE
HEOOXIIHICTh 3MIHUTH KOHCTPYKI[iIO MPAKTUYHO BCHOTO KOMILICKCY MamuH [13, 7].

Ha nmouatky 80—x pokiB B Pociiicekiit denepaiiii po3noyaTo AOCTIIKEHHS 00
BUPOIIYBaHHS KapTOIUIl 3 MEPEeMIHHMMHU B TEBHIA UYEProBOCTI MDKPSAIAASIMH PI3HOI
HIMpUHH, 30kpeMa, 60 + 80, 50 + 90, 70 + 90, 110 + 30 cm Ta in. [63, 3, 18, 64].

B 6yBmiiii HIAP po3po6iieHa TeXHOJIOTisI BUPOIIyBaHHS KapToIuli Ha 6a3l 6—Tu
pPAAHOT KapTOIIECAPKAIIKK 3 YEPrYBaHHAM MIXKDSAb 3 IMMPUHOIO BY3BKHUX 75 cM 1
mpokux 105 cm. BupoOHuya nepesipka mnokaszania, uo Bupojosx 1985-1987 pokis B
arpapHo-iHaycTpiaibHOMy 00’enHani  Kpenenin BoHa 3a0e3nedwsia  IiJIBUIICHHS
ypoXar KapTomi Ha 2 T/ra B TIOPIBHSHHI 3 OJHAKOBUMH MDKPSAIISIMU
75 em [201,202].

B butopyci Ha BaXXKuX NMEPE3BOJOKEHUX IPYHTAX Yy rocrnoaapctax BiteOchkoi
o0mnacTi TexHoJoris 31 3MiHHUMH MDKpsaaaMu 70+110 cm BrpomoBx 1980—1985 pokin
3a0e3neymia npupicT Bpoxaro o 5,4 t1/ra [190]. HaBenmeno indopwmariito, mo mnpu
BUPOIIYBaHHI KapToIul 3 mepeMiHHUMHU MiUKpsaasmMu 90 1 105+75 cM migBUILyeEThCS
MPOJYKTUBHICTh MAIIMHO—TPAaKTOpHUX arperariB Big 12 mo 20 % Ta 3HMKYETHCS
nuTOMa BUTparta nanuea Ha 9—10 j/ra [82, 202].

Bupimanbne 3HaueHHS 71 30UIBIICHHS BPOXKAKO SK MPOJOBOJRYOI, TaK 1
HACIHHEBOT KapTOIUIl Ma€ TycToTa cajiHHs. Bijg mpaBuiabHOTO 1i BUOOpY, SIK BKazye
B.B. ApnayTtoB [9], BpoxkalHICTh 3aJI€KUTh HE B MEHILINA Mipi, HIXK BiJ 0OpOOITKY Ta
yIOOpeHHsI IPYHTY. 3 METOI0 30UIbLIEHHS TYCTOTH CTOSHHS POCIMH 32 PaXyHOK
3MEHILEHHs IUPUHUA MIXpsiab 3 70 mo 60, 55, 50 cM npu3BOAUTH A0 MOTIPIICHHS YMOB
MOBITPSHOTO JKUBJICHHS Ta OOMEXY€ 3aCTOCYBaHHS TPYHTOOOPOOHMX 3Hapsiib 3a
JOTTISIY 1 30MpaHHs BpoKato, 301IbIITye BUTPATH TPAIIi.

JlocniKeHHSIMUA TYCTOTH HacaJpKeHb KapTOIUIl 3aliMajuCch BUEHI K B YKpaiHi,
Tak 1 3a KopjaoHoM. Jlocmiaum 3 IbOTO MHUTaHHS posmodari me y 1888 pori 1
MPOJOBXYIOThCA A0 1oro uacy [112]. IluTtaHHsSM TyCcTOTH CaaiHHS KapTOILI

zaiimasinch Momorpkuii M.A., llapana M.I'., Bepmenko 1O.4., bakytuna H.A. Ta iH.
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(Vxpaina), bomunes B.P., ApgamoB W.U., Kononyuenxo H.B., [murpuena 3.A.
(binopycs), 3amotaeB A.U., T'onee P.K., Ilokposchkuit H.M., Anapuanor A.Jl.,
Bepemarun H.W. (Pocis), Ban aep 3aar (I'omurannus) Ta iH.

Ha HaciHHMUBKMX TOCIBaX TIYyCcTOTa HACaPKEHb TIOBMHHA CTaHOBUTHU
70 tuc. mr./ra [60, 109-111].

Hocmimxenasmu [Hctutyty Kapromsiperea HAAH (2006-2008) poku moBeneHo,
10 3 BUKOPUCTAHHAM IIUPUHUA MIKPSAIL 75 ¢cM HEOOX1HO BUCAIKyBaTu 67 abo 54 Tuc.
Oynb0 Ha Ira 3a cxemoro 75x20-25 cm [86].

['yctoTy camiHHS HEOOXIHO BCTAHOBIIOBAaTH B 3aJIEKHOCTI BiJ pPO3MIPY
CaJIMBHOTO MaTepially, pOJIOYOCTI IPYHTY, BPaXOBYIOUM MICIIEBI YMOBH BUPOIIYyBaHHS,
OCBITJICHHSI, HAsIBHICTh €JICMCHTIB JKUBIICHHS Ta Bojioro3aodesmneucHus [192, 60].

JUist  OKpeMUX TPYHTOBO—KJIIMAaTUYHMX YMOB TYCTOTY CaJiHHA HEOOX1THO
KOpDEryBaTlU  OCKUIbKM  IIOPIYHO  30UIBIIYIOTHCS  JIO3M  BHECEHHA  JOOpUB,
YIOCKOHAIIIOIOTBCS  arpOTEXHIYHI MPUHAOMHU BHUPOLIYBAaHHSA KapTOIUIl, OHOBIIOETHCS
coproBuii ckian [55, 73]. 3a pesynbTaTamu caiHHS 3a cXeMoro caminHsa 70x28,5 i
75x26,7 cm mipu ryctoti 50-55 Tuc. 0ynn6 Ha 1 ra A.Jl. Auapuanos 1 J[.A. AuapuaHoB
[7] po3poOumnu iHTErpoBaHy arpoTEXHIKY CaIHHS KapTOILTi.

JIyist BCiX COpPTIB KapTOIUTl ONTHUMAJIBHOIO TyCcTaTolo cafiHHg € 71-95 Tuc./ra
[24, 47]. dna OinbmIocTi cOpTiB pailoHOBaHUX B Bijopyci ONTHMAaIbHOKO IUIOIICIO
xupieHHs € 70x 30-35cm. 30unbmenHs rycroty caainas 3 40,8 o 50,5 Tuc kymiiB Ha
| ra He BIUIMBAE iCTOTHO Ha MpUpicT Bpoxkaro [48, 162].

3a manumu pociimkers A.I'. [loHomaproBa J1st TI3HIX COPTIB KapTOILI 3arymieH1
nmocajgky HeedeKTHUBHI 1 HAMOUIBII parioHadbHa cxeMa camiHas 70x35 cMm, ska nae
ryctoty HacapkeHus 40,8 tuc./ra [146].

Jlisi HacamKeHb HACIHHEBOTO MaTepiany B [onaHzii peKOMEHAYEThCS BiIaib
MDK psakamua 75 cm, Mk pociuHamu — 20-25 cm, abo BucamkyBatu 4-5 T/ra
HaciHHEBUX OYyJb0 [32].

Benukuii iHTEpeCc BUKIIMKA€E TYCTOTA CaJiHHS B HACIHHUIILKUX HACaHKCHHSAX, JI€
METOI0 € HE TUIBKH JOCSATHEHHS BHCOKOTO BpOXKaro, ajieé i MaKCHMMaJIbHOTO BHUXOIY

crangaptHux Oyns0. Ha 3arymiennx mocaakax (71,4—74,6 Tuc./ra) BHXia HaCiHHEBUX
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Oynb0 B yposkai, B 3aJIeKHOCTI BiJl COPTY, 30UtbiIyeTbes Ha 1,2—6,0 % B MOpiBHAHHI 3
ryctororo 40 tuc./ra [172, 1].

BBaxkaeTncs, 110 TyCTOTa CaAiHHS ICTOTHO BIUTMBAE HA KUIBKICTB 1 pO3Mip OyiB0.
Tak, mpu 3MEHIICHHI IOl XUBJEHHS 3pocTae BUX1T Oyab0 3 1 ra Ta 30LIbIIYyETHCS

BUXi1 Oya60 HaciHHEBOT ¢pakiiii 3 250 qo 530 tuc. mt. Ha 1 ra [25].

1.3 BoJoricTs i TeMnepaTypa, IiJbHICTh Ta TBEPAICTH IPYHTY

BosnoricTts 1 TemnepaTypa IpyHTY MaioTh HaJ3BUYAMHO Ba)KJIUBE 3HAUYCHHS MJIS
MOJILOBOI CXOKOCTI KapTOILIi, POCTY 1 pO3BUTKY POCIIHH.

Kapromns — kynbTypa BuOarivBa 10 BOJOTOCTI IPYHTY, ajl€ HEOJHAKOBO B Pi3HI
nepionau Bereraiii [182]. Tak, B Mipy pocTy pociivH, 0COOJIUBO B mepioj] OyTOH13aIlii Ta
IBITIHHS, KOJM BiI0YBAa€TbC MAaKCHUMaJIbHE BHUIIAPOBYBAaHHS JIMCTKOBOIO MOBEPXHELO,
noTpeda KapToIil y BOJIOTOCTI Pi3KO 3pOCTAE.

Tpr OCHOBHHX €JI€MEHTH MOTOJH: TEIJIO, CBITIO 1 BOJIOra MAalOTh BHUPIIIAIbHE
3HAYCHHS JJI BpokaiHOCTI KapTorun [173]. 3aiexHicTh BpoXkaro Bia OmHamiB i
TeMIepaTypu TIPYHTY BHUPAXKAETHCA 4Yepe3 BITHOCHUU TMOKA3HUK — T1APOIMHAMIYHHUI
koedimient (I'TK), sikuii BupaxoByeThes 3a GOPMYIIO0

I'TK = (2. onagie X 10) /D cep. 10

BcranosneHno, mo HaiBuuil npupicT OyJab0 BHU3HAYEHO 3a BOJIOTOCTI TPYHTY
o111 95—-100 % 1oJILOBOT BOJIOTOEMHOCTI, @ 3HM>KEHHs Bpokato BiiOyBaeTbesa npu ['TK
mentre 0,8 B mepioa Oyns00yTBOpeHns [173,182].

30inbIneHHs miibHOCTI IpyHTY Bim 1,0 mo 1,6 r/cM® 3HauHO 3HMKYyE
BOJIOTIPOHUKHEHHSI, ITOJILOBY BOJIOTOEMKICTh 1 BOJIOTICTh IpyHTY [138].

B 3acymmuBuii mepioa (4epBeHb, JUINEHb) MEHIIE YTPUMYETHCS BOJIOTH Y
IyXKOMY IPYHTIi 3 00’eMHOI0 Barot 1,1 r/cM3, a B yIiinbHEHOMY — 3 06’€MHOK Baroxo
1,35 r/cm® Bumicr i gemo Ginbmmii (15,111 18,87 %) — [141].

JloBeneHo, mo y a3y IBITIHHA KapTOIUIl HaiOUIbIIa BOJOTICTh IPYHTY
3HaXOJIUThCS B CEPEIMHI BIIKOCY TPeOCHS Ta B MKPSIIIIX 0€3 MpOoX0ay KOJIiC TpaKTopa

(11,1-11,4 %), a naiimenma (10,2 %) B MbKpsSLIIAX 1O Ctiay Koseca [169].



32

Crooctepirayiocsi 3HI)KEHHS BOJIOTM y TPYHTI Ha UIMPOKOPATHUX BaplaHTax
(MUKpSIASX), B TOPIBHAHHI J0 3BUYaiHMX 70 cM, OCOOJIMBO y JpyTidl IOJIOBHHI
Bererarii, mcis 3MukanHs Mikpsaab [10]. Ha ymiinmeHeHMX TpyHTax CIoCTepiraeThes
3HMKEHHSI JIOCTYITHOCT1 BOJIOTH JJIsI POCIIMH, 1110 MOSICHIOETHCS 30JMKEHHSIM IPYHTOBHUX
YaCTOK Ta 3MEHILIEHHSM pPajilyCy IMOp, BEJIMKa YaCTHHA IPYHTOBOI BOJIOTH MPHU LILOMY
3HAXOAMTHCS B 30HI Ji1 MOBEPXHEBHUX CHJI IPYHTOBHX YacTHH [152].

B pecnyO6mimi bimopych, B 30HI HOMIPHOTO 3BOJIOKCHHS, OMaAW IPOXOIATH
JIOCUTh HEPIBHOMIPHO, IO TPHU3BOAUTH JIO TOTO, OCOOJMBO Ha JIETKUX 3a
TPaHYJIOMETPUYHUM CKJIAJIOM TPYHTax, IO B Mepio OyIr00yTBOPEHHS 1 pOCTy OYyiIb0
KapTOILTi CIIOCTEPIraeThCs HeZ0CTaua IpyHTOBOI BoJioru [186].

B Kanangi Benmumke  yOIUIbHEHHS IPYHTY 3HIDKYE HOro — aeparito 1
BOJIOTOIIPOHUKHICTB, & 1€ MPU3BOAMTH /10 3MEHILIEHHS BpokaiHocTi 3 32,0 no 25,0 1/ra
[199]. B Hinepianaax 3a paxyHOK BUKOPHUCTAHHS IpeOEHEBOT TEXHOJIOTIT B CEPEIHROMY
30epiratoTh 2 MM Boad Ha 1 cm rmubunHu 1 50 % 3 AKUX JIErKo TOCTYIHA POCIMHAM TOMY
1 HEJIOCTaTKy BOJIOTM BOHU He MaroTh [32]. B HimeuuwHi mpu 30iIbHICHHI IIJIBHOCTI
rpyuty Bix 1,1 10 1,4 r/cm® sMeHmyeThCs oro BogonpoHukHicTs 3 0,72 10 0,01 MM/XB.
a0o B 72 pasu [107].

ONTUMANBHOI0 TEMIEPATYpOIO I MPOPOCTaHHs Oynb0 BBaxkaeTbea 18-22°C
[95]. Ilepioxa Bix mosiBu mooauHOKuX cxoaiB (10 %) no moBHux (75 %) cTaHOBUTH TIpU
1boMy 3—4 JHi.

OnTuManbHUN TeMOepaTypHU pexxuM it (GOpMyBaHHS CTOJIOHIB 1 Oynb0 € 16—
18°C. Komu temmeparypa Bume 25°C 6ynn00yTBOpEHHs Pi3KO TalbMYETHCS, a IIPU
temmeparypi 29°C i 6inbine npusynuHsieTbes GopMyBaHHS MOJIOaUX OyIs0 [61,127].

B ocranHI1 gecaTupivus sk 3apyOiKHI, TaK 1 BITYM3HSAHI JTOCHIAHUKA BCE OLbIIe
3BEpTaIOTh yBary Ha BupimieHHs npoOnemu ymrutbHeHHS [191]. e B kinmi XIX
CTONMITTA yKpaincbkuit Buenuid W.E. OBCiHCBKHMI Yy BHUPOOHWYMX [OCHTIIaxX B
[ToainbebKiid TYOEpHii BCTAHOBUB, 110 OOpOOITOK I'PYHTY IUTYTOM Bene A0 Aerpaaarlii
IPYHTIB, MOTIPIIEHHS iX CTPYKTYPH Ta BOJOMPOHUKHOCTI, a B KIHIIEBOMY pe3yJbTaTi —

710 3HWKCHHS YPOXKAMHOCTI CLIIbCHKOTOCTIONAPChKUX KybTyp [124].
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JIJis KOXKHOTO THUITy TPYHTY ICHY€ CBOSl ONTHMalibHA IIUIBHICTh Ha SIKY KOXKHA
pociuHa pearye mo cBoemy[153]. IlepeyuiiabHEHHS IPYHTY, TakK AK 1 HEAOCTATHE HOI'O
YIIIJTLHEHHS HETAaTUBHO BILTMBAE HA CXOXKICTh Ta PO3BUTOK pociuH [190].

OnrtumanpHa HIIBHICTh JJI8 OUTBIIOCTI CUTBCHKOTOCTIOMAPCHKUX KYJIBTYDP B KN
CTBOPIOIOTHCSI HANO1IBII CIIPUSATIMBI YMOBH iX PO3BUTKY 3HaXOUThCS B Mexkax 1,0—1,3
r/em® [2,179,190]. B Toii e 9ac onTUMaIbHa MIEHICT JEPHEBO—III30IMCTUX IPYHTIB
y HWXKHIl YacTHHI OpHOrO IIapy Ajid MiIaHUX IPyHTIB Mae Oyrtu 1,0-1,2 r/em, a
cymimanux — 1,3-1,4 r/cm® [28, 61, 96, 190]. B 30Hi 6yns00yTBOpEHHSI BOHA Ma€ OyTH
B Mexkax 1,10-1,16 r/cm® [96]. Jlns CyrIMHKOBUX IDYHTIB ONTHMAJIBHOIO HIUILHICTIO €
1,1-1,2 r/em® [49].

B nitepatypHux [pKepenax 3yCTpiyaroThCsl MPOTUPIYHI JIaHi MO0 ONTUMAbHOI
HIUTBHOCTI TpYHTY. OJHI aBTOpU CTBEPKYIOTh, IO ONTHUMAaJIbHA HIUIBHICTH OPHOTO
Iapy JAEpHOBO—MiJ30IMCTUX IPYHTIB 3HaXOAUThCA B Mexax 1,35-1,4 r/cm® [75], inmi
1,45 [41], 1 maBite go 1,5 r/cm®. M.B. PeByT mucaB, mO BCi IPyHTH 3a JIETKHM
MEXaHIYHUM CKJIQJIOM, BKJIIOYAIOUM JIETKOCYTJIMHKOBI, MPAKTUYHO HE YIIIIHHIOIOTHCS
O1JTBIIIE 32 ONTUMANIBHY IILIBHICTE [153].

b.A. JlocnexoB, A.W. IlynoHuH CTBEP/KYIOTH, IO ONTHMalIbHA 00’€MHa Maca
JEPHOBO—TII30IMCTUX CYMHIIIAHUX TPYHTIB I MPOCAMHUX KYJIbTYp 3HAXOAUTHCS B
mexax 1,1-1,45 r/cm® [52], npuaoMy ONTHMANbHUN CKIIAJ XapaKTEPU3YEThCS HE TUILKH
CYBOPO TIEBHOIO BEIIMYMHOIO, A€ ¥ JESIKUM IHTEPBAJIOM, SIKUW IJISi TPYHTIB JIETKOTO

3 [50]. Ane, sx BigmivaroTs B.B.

MeXaHiuHoro ckiagy moxe Oytu 0,3-0,4 1/cm
Mensenes, JL.U. BopoHosa, mo npu wminsHOCTI IpyHTy 1,45-1,50 r/em® Ha nepHOBO—
M130IUCTUX TPYHTAX OJCPXKYIOTh HaMKpallll pe3ysibTaTu BposkaiiHOCTI kapTormti [105].
BBakaeThcs, 10 OJHIEIO 3 MPHYMH JAerpajaamii IPyHTIB € ix mepeymiabHeHHsS [193].
Tak, y HaciioK 3HMKEHHS BMICTY TYMYyCY MiJ BIUIMBOM €pO3IHHUX MPOLECIB Ta
HEJIOCTATHOI KIJBKICTI BHECEHUX OPTaHIYHUX TOOPUB IPYHTH YIIUIHHIOIOTHCS 10 1,4—
1,6 t/cm®, a imkomm — o 1,8 r/cm®. Benwka WIIBHICT IPYHTY HEPEIIKOIKAE
MOIMMPEHHIO KOPEHIB Ta iX PO3BUTOKY B TIPYHTOBOMY Imapi, cjaab0 MPOHHUKAE

atMocepHe TOBITPS, BOJa TMEPEXOJUTh B  MAJIOJAOCTYNHY JJIi  POCIUH

bopmy [87, 104, 141, 169].
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30unbIieHHsT 00°’€MHOT MacH 3a MEXI ONTHUMAJIbHOI BETUYHHH MPU3BOJIUTH JIO
3HAYHOT'O 3HMKEHHS BPOXKAWHOCTI KapTOIUIl, TaK SIK B TAKOMY BHUIMAJKy 3MEHIIYETHCS
aeparlis 1 BOJOTONPOHUKHICTD IPpyHTY. KpiM TOro, mifBHUINEHHS HIIIBHOCTI IPYHTY Ha
0,1 r/cm® HOPIBHAHO 3 ONTUMAIBHOKO 3HIKYE ypoxKakiHicTs Ha 15-20 %, a Ha 0,2 r/cm®
1o 50 % [41, 76, 97].

3a pesynbratramu HJII kaprommsiHoro rocmomapctBa Pociiicekoi ®Deneparrii Ha
JIepPHOBO—TIII30JIMCTUX IPYHTAX ONTHMMAJbHOIO € mmiibHicTs 1,1-1,2 r/cM3, a mpm
30inpmenHi i 10 1,4-1,5 r/cm® 3ami3HIOIOTBCA CXOAU Ta 3MEHIIYEThCS BPOXKAMHICTH Ha
40 %. Ha Baxko—CyIJIMHKOBHMX IpyHTax 30inbmieHHs minsHOCTi 3 1,1 mo 1,5 r/em®
3HUXKYE yposkarHicTh Ha 50 % [142].

Haiikpami yMOBH TNpOpPOCTaHHS POCIMH KapTOIUIlT Ta PpO3BUTKY Oyib0
3a0e3MneuyoThCs Ipu 00’ €MHINM Macl Ha IEPHOBO—II1/I30JIUCTUX CYTIIMHKOBUX IPYHTAX —
1,1-1,2 r/cm®, ma migsomuctux 3B’s3amux — 1,3-1,5 r/cm® i Ha YopHO3EMHHMX —
0,9-1,1 r/em® [54, 60, 68, 139, 182, 190].

AMepUKaHChKI BYEHI BCTAHOBWJIM, IO MEXKEIO MIUTBHOCTI CYTJIMHKOBUX T'PYHTIB
I8 KOpeHeBoi cuctemMu pociuH € 1,7-1,8 r/cM®, a a8 IIMHMCTUX BiAIIOBiZHO
1,6-1,7 r/em® [198].

CunbHE YHIUTBHEHHS TPYHTY HETaTHBHO Ji€ Ha MPOHUKHEHHS KOPEHIB y IPYHTI,
oOMexxye iX 00’eM 1 B 3HAUHIA Mipi 3HMXKYE BpPOXKAWHICTh KapTOILTl OCOOJMBO Ha
BaXKHUX CYTNIMHKOBHUX IpyHTax [195, 196, 209].

Oco0sMBO BENMKWN BIUIMB HAa PO3BUTOK KOPEHEBOI CHUCTEMH MA€ IILIBHICThH
IPYHTY, KOPEHI MpHU Ay’Ke NIIIBHOMY CKJIaJli IPYHTY HE MOXKYTh ITPOHHKATH B HHOTO Y
CHJTY BEJIMKOTO MEXaHIYHOT0 OMopy 1 Mayioro aiameTpa rpyHToBux mop [168]. B Toii ke
yac b.A. Ilucapes [141] Bka3ye, 10 KOPEHI POCIHMH KapTOIUNl HA MyXKUX IPYHTAX
(minbricTs 1,1 r/cm®) no6pe posranyxysanuck, Oyiu Oibim notyxkHi. OCHOBHa Maca ix
po3BuBasiach B 30—TH CaHTUMETPOBOMY IIapi 1 PIBHOMIPHO MPOHM3yBaja BCIO HOTO
mwionty. Ha mineamx rpynrax (1,35 r/em®) kopeni po3BuBanuch y Bepxasomy 10-12-tu

CAaHTUMETPOBOMY IIIapi 1 TOTAHO PO3TATY>KYBaJIHUCh.
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Haii6inpmr cropusTIMBOIO IMIUIBHICTIO JUIS PO3BUTKY KOPEHEBOI CHUCTEMH €
seanunna 0,9-1,2 r/cm®. 36inemenns ii 1o 1,37-1,60 r/cm® HeraTuBHO ji€ Ha picT i
PO3BUTOK KOopeHeBoi cucteMu pocymH [103, 180].

['paHn4H1 BETWYWHU HIIJILHOCTI CYXOro IPYHTY: JUIS JIETKUX CYIJIMHKIB — 1,48,
CepeJHiX 1 BaKKMX CYTIIMHKOBUX — 1,45 Ta rouaucTux — 1,35 r/em® [43].

CryniHb yIiigbHEHHS IPYHTY 3aJI€KUTh BiJ THUIY MAIlMH, fKi 3aCTOCOBYIOTh MpHU
BUPOIIyBaHHI KapTOIUIl, iXHbOI MacH, PO3MIpy IIMH TEXHIYHHUX 3ac001B, HIUPUHU
MIXKPS/Ib, TIOEHAHHS OTepalliil, ikl BUKOHYIOTHCS 332 OJUH MPOXiJ arperary, KiJbKOCTi
TIPOXO/IiB IO TOJTI0, BIACTHBOCTEH IpyHTY Ta iH. [113].

[3 arpoTexHONOTTYHUX MPUMOMIB, SIKI HETATUBHO BIUIMBAIOTh Ha OyJibOH, 1ICTOTHE
3HAYEHHA Ma€ MIMpPUHA MIDKpPsAb. YIIUJIBHEHHS IPYHTY B MDKPAIIAX 3aJ€KUTh BIJ
KIJIKOCTI IPOBEICHUX 00POOOK Ta BOJIOTOCTI IPYHTY B MEpioj MpoBeAcHHs pooiT [129].
Ha ymiisnibHeHHS TIpyHTY Ha JHI TpeOeHs ICTOTHO BIUIMBAE IIUPUHA MIKPSIb.
JocnipkeHHsIMH TIPOBEJACHUMHM B AHIIIT 3 MIMPUHOIO MDKpsAnb 68,5, 99 1 106 cm
BCTAHOBJICHO, IO MPHU MHUPUHI MIKPAIb 99 1 106 cm Ta mmpuHoio oboaa koneca 35 —
45 cM TPYHT B PSAKY YUIUJIBHIOETHCS MEHINE 1 MOIIKOJKEHHS Oynp0 mpu 30MpaHHi
Bpokaro ckopouyeTbcsi Ha 20 %, HDK npu mupuHi MiKpsab 68,5 cm. [lomiGHi
pe3yapTaTh B AOoCHiDKeHHsIX onepxkanu B Kamami, IlBemii ta CIIA [154, 203]. 3
NepexoAoM Ha BHKOHAHHS pOOIT OUIbII EHEPreTUYHUMHU TPaKTOpamMH 3pOCTae
HEBIJIMOBIIHICTh MK IIUPUHOIO MDKPSIL 1 KOJIECAaMU TPAKTOpPa, 10 MPU3BOIUTH IO
yIIUIbHEHHS TpyHTY [28]. [Ipu mporusi 3a pocaMHamMu 3 BUKOPUCTAHHSIM YOTUPUPSATHUX
MalllUH OJHOOIYHOTO VIIUIbHEHHS KOJecaMU TpaKTopa 3a3HaloTh YcCi rpebeHi, a
HIUPOKOPSAHUMHU — Tinbku 2/3 rpebeniB. [Ipu yoMy Ha yIIUTBHEHHUX psIKaxX ypoxai
MeHmut Ha 11-18 % B mopiBHsHHI 3 HeylIUIbHEHUMH. He criocTepiraeThes J01aTKOBE
YIIIJIBHEHHS IPYHTY y TpeOeHsIX KOJIM Bif oci rpedeHs 10 014HOi MoBepXHi Kojeca Oyne
He Mmentire 260 mm [202].

1106 3MEHIIMTH YUIUIbHEHHS IPYHTY B OOKOBHUX MOBEPXHSX IpeOCHIB Ta HE
MOIIKO/KYBATH POCIMHM TPU BUPOIIYBaHHI KapTomii 3 MbKpsaasmu 70 cM Ha
Tpakropax MT3-80/82 3amicTh 3aiHIX MHMPOKUX Koiic 15X38 BCTaHOBIIOIOTH BY3bKi

po3Mmipom 9x42. Ile copusie mABUINIEHHIO MPOAYKTHUBHOCTI Ha 10 %, 3MeHIIEeHHIO
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BuTpaT manuBa Ha 15,3 %, 6e3 MexaHIYHOro MONIKOKCHHS POCIUH KapTOoIull 3
npupocToM Bpoxaro 4,2 1/ra [57, 164].

Ha yminpHEeHHS TPYHTY ICTOTHO BIUIMBA€ KIJIBKICTH MPOBEACHUX MIKPATHUX
0OpOOITKIB 3 BHUKOPHCTaHHSAM PI3HUX KYyJbTHBATOPiB. Tak MpH YOTUPUPA30BHUX
00po6iTKax MiXpsAap 00’e€MHa Bara IpyHTy cknagana 1,24-1,22 r/cm®, Toni ax npu 2-

kpataux — 1,14-1,15 r/cm®

. 3actrocyBanHsi KyhnbtuBaTopa KI'O - 3,6 3HMXKYBajio
IiTBHICTB IpyHTY Ha 0,14 r/cM® B opiBHAHHI 3 KyasTHBaTopoM AK—2,8 [183, 202].

JIOCHIAHUKY MIWNUIM BHCHOBKY, IO OCHOBHUN UYMHHUK, SKHH YIPOIOBX
MUHYJIOTO CTOpiY4Ysl ICTOTHO BIUIMBAaB Ha TMIABUIICHHS NIUTBHOCTI IPYHTY — II€
CUTBCHKOTOCTIOZAPChKa TEXHIKA, HABAHTAXKEHHS SIKOT HA TPYHT IPOJOBXKYE 3pPOCTATH
[102, 189]. Tak, 3a ocranHi 20 pokiB Maca CLIbCHKOTOCIIOAAPCHKHX MAaIluH
30upmiach Ha 40 — 60 %, a TpakTopiB B 2,5-3 pasu, M0 NPU3BENO 10 30LIBIICHHS
tucky Ha IpyHT 10 100-180 xIla. Ile#i mokasHuK 301IbIIUBCS B 3—6 pasiB Bifg
HOopMaTtuBHOTO [37, 155].

B ymoBax iHTeHcudikallii BUpOOHHUIITBA 3HAYHO MOCHJIIOETHCS BIUIMB HA IPYHT
XOJIOBUX CHCTEM Pi3HMX arperariB. Tiabku 3a Tepioa BiJ MIATOTOBKU IPYHTY 10O
30MpaHHsl BpOXAl PI3HOMAHITHI MallMHU BKpuBaioTh ciigamu Bigx 30 mo 80 %
NoBepXHi moJid. Uepes nesikl AUITHKU TeXHIKa mpoxoauTth 3—9 1 HaBiTh 10 15-20 pasis,
Jie cyMapHa TUIolia CIiIiB X0I0BUX CHCTEM BJIBOE TIEPEBUIIYe Tromty mosst [17, 44, 53,
78, 143, 156, 161, 192]. Bracmigok HbOTO NIUIBHICTH IPYHTY MiJ CIIJIaMH KOJIIC
TpakTOpa MOCWIIOEThCS B OpHOMY Tmmapi Big 2 mo 10 pasziB [166] Ta 3MeHmIyeThCS
BPOXKaWHICTH KapToILIi Bif 2 10 25 % [156] 1 HaBith 10 40 % [44].

1106 BM3HAYUTH MIKIIJIUBY A0 KOJICHUX pymIiiB Ha rpyHT B.P. Binemnpkuii [19]
nojae KoeMIieHT MKOJOYUHHOCTI, SIK BIAHOIICHHS CepeHbOT ONTUMAIBHOI IIIJTBHOCTI
Km = P / Pour, 1€

P, — cepenHe 3HAYEHHS MIIIBHOCTI MIC/A PyIIiiB, Kr/M°,
Ponr — 3HaUEHHS onTUMaIbHOI muIbHOCTI (1200 Kr/M3).
B kxpainax 3 po3BHHEHHM KapTOIUISPCTBOM HaMITHJIACh TEHJICHIIISI TIEPEXOay Ha

OUIBII MIMPOKI MIKPSIAJA B TEXHOJIOTIT BUPOIILYBaHHS KapTOIUIl, aje Mpu 30epe’kKeHHI
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PEKOMEHIOBaHOi rycToTd camiHHs [197], sika icTOTHOrO BIUIMBY Ha HIUIBHICTH TPYHTY
He BusBisie [198].

H{impHICT TPYHTY Ma€ 3HAUHUUN BIUIMB Ha TBEPAICTh. BOHA € OTHUM 13 BasKITUBUX
MOKa3HUKIB (DI3UYHOTO CTaHy IPYHTY. TBepaicTh BKazye Ha MIIHICTh IPYHTY MPOTH
MEXaHIYHOT'0 BIUIMBY 30BHINIHIX cuJl. BoHa Mae 3BOpOTHY 3aJIeXKHICTh BiJl i1 BOJIOTOCTI,
KOJIM 301JIBIIYETHCSI BOJIOTICTh TPYHTY, TO 3MEHIIYETHCSI MOTO TBEPICTH 1 MPSAMY — BiJ
utinsHOcTi. Ilpu 06’emHill Basi 1,5 r/cm® TBepmicTh IpyHTY nocarae 27-28 kr/cm?, a
MiABHILEHHS MiAbsHOCTI 10 1,5-1,6 r/cM3, KoM 3MEHIIyeThCS BBIYI MOBITPS Y IPYHTI,
TO TBEPIICTh WOTO migBUIIY€EThCs y 3—4 pas3u [15, 38, 110, 141].

3HauHUN BIUIMB Ha TBEPHICTh IPYHTY Ma€ XOJI0Ba CHUCTEMa TPaKTOPHHUX
arperatiB. Ilpu pazoBomy mOpoxonl TpakTopa NO MOJIO IMIUIBHICTE TIPYHTY MOXE
IIEPEBUILUTY BEPXHIO ONTUManbHy Mexy 1,3-1,35 r/cm®, a TBepmicTh — HOCAITH
nomyctumoi Mexi 20 kr/cm? [143, 194].

CnocrepexxeHHsT AOCHIAHUKaMH 32  (PISUKO—MEXaHIYHMM CTaHOM TIPYHTY
MOKa3yloTh, 110 HaiOUIbIIa TBEpAICTh, Oyna y mapi 10—15¢cMm (30Ha po3TanryBaHHS
Oynp00BOrO0 THI3AA) Ta B TEXHOJOTIYHOMY MiKpsiaal mupuHoro 70 cm. Ha
HIMPOKOPSAHUX TIOCaKaX TBEPAICTh IPYHTY B 30HI po3TamryBaHHs Oyns0 y 1,5-2,0
pa3u MEHIIIa BiJi KOHTPOJIbHOTO BapiaHTy (mmpuna 70 cm) [21, 79, 169].

IIpu pi3HUX cxemax caJlIHHS KapTOIUIl KOJeca TPAKTOPIB HEOJHAKOBO BILUIMBAIOThH
Ha CTaH IPyHTY B rpedeHsax. 3 mupunoro Mixpsab 90, 110+70 1 140 cm micast TpeThoro
00po6iTKy TBepaicTh B rpedeni 6yna 1,0-1,07, B mixkpanni — 1,18-1,36 kr/cm?, konu 3

IIMPUHOKO Mixkpsaab 70 cM BOHA BiamosigHo cranosmia 1,14 12,96 kr/cm? [28].

1.4 BnuiuB MiskpsiiHOT0 00po0iTKY Ha ()OPMYBaHHS BPOKAK KAPTOILII

OCHOBHUM 3aBIaHHSM MDKPSIHOTO OOpOOITKY € TMIATpUMKAa TIPYHTY B
pO3MylIEHOMY, APIOHOTPYAOYKOBOMY CTaHl, (OpMyBaHHS ONTUMAJIBHOI TJIUOUHU
po3TanryBaHHs OyJanL00BOro THi3Za B TpeOCHI 3a 3a0e3MeUeHHs] CHPUSITIMBUX YMOB

JKUBJICHHS POCIIMH, 3HUINEHHS Oyp’sHIB MexaHlyHUM crnocoboM. Ha o6po0GiTkax



38

BUKOPHCTOBYIOTh SIK YHIBEpCaJbHI KYJIbTHBATOPH AJIsI MUKPSAHUX OOpOOITKIB, TaK 1
By3bKOCIIeIiaTi30BaH1 MamHu (rpederedopmysaui) [79].

B texnosoriurOoMy mpornieci qorisay 3a 2—3 oOpoOiTK 10 1 2—3 micis MOsSBH
CXO/IIB TIPOBOJIUTHCS (HOPMYBaHHS TpeOCHIB BUCOTOIO J10 27 CM.

I'pebeneBuii crocid caaiHHA KapTOIUIl JI03BOJSE €(PEKTHUBHO MPOBOJIUTH
MIKpPSIHUNA OOpOOITOK HE YIIUIBHIOIOYHM TPYHT B PSAIKAX, CTBOPIOBATU CIPHSTINBI
YMOBHU B I'PYHTI JjIs1 (hOpMYyBaHHsI KOPEHEBOI cucTeMH Ta Oyinb0 Ha rimubuHi Bijg 10-12
0 16-18 cm [149].

CkopoueHHS MeXaHIYHMX OOpOOOK 3a BHECEHHS TrepOiluAiB 301IblIye
BPOXKaMHICTH KapToIull Ha 2,5-3,4 T/ra 3a paxyHOK 3MEHIICHHS YIIUIbHEHHS IPYHTY Ta
MEXaHIYHOTO TMOIIKO/KEHHS POCIIMH, KOPEHEBOI CUCTEMHU 1 JIMCTKOBOTO amapaty [23,
35, 90, 94]. B mpoTHJIEKHICTh ILOMY CTBEP/UKYETHCS, IO MPU BHECCHHI IepOilumIy
Tapra cymep 4 n/ra BiAOynOCS BiACTaBaHHS Yy POCTI POCIWH, OJEPKaHO HEAO0OIp
ypoxaro Oyms0 1,9-4,1 t/ra [187]. Ilpu 1pomMy 3MEHIIEHHS KITBKOCTI MIKPSIHHUX
00po6oK 30iblIye 3a0yp’aHEHicTh mocanok 10 31,5 mr/m? [77]. CBoeuyacHuil paHHiii
JIOTJISA]T 32 KapToruieto 3HuKYe 110 80 % Oyp’siHiB [60].

JIJist KapToIii BaXKJIMBO CTBOPUTH PO3MYIICHHWH IMap, A0Ope MPOHUKHHM s
BOJIM, TIOBITPS 1 TEIUIa, 3MEHIIUTH TPYAKYBATICTh, COPUATH YMOBAM PO3BUTKY POCIUH
Ta MOKpAIIUTH KOoMOaitHOBe 30upanHs [29].

[Io BIigHOIIEHHIO 1O KOPEHEBOi CHUCTEMH, KapTOIUIs, SIK KyJlbTypa, Mae
cneuudiyai notpebu. OCHOBHA Maca KOPEHIB PO3TALIOBYEThCA TNEPEBAXKHO Y
HEBEJIMKOMY 00’€Mi BEpXHBOTO OPHOTO Iapy IPpyHTY. BoHa MIBUIKO pO3BHBAETHCSA
TOPU30HTAIBHO 1 MOBUIBHIIIE — BepTHKaIbHO. Ha 35-i nens micis caginHsg abo Ha 10-i
JICHb TIICJIA MOSIBU CXOJIiB KOPEHEBA CUCTEMa MOIIUPIOETHCS Bi IIEHTPY psaka Ha 15-21
CM, 3aiiMarouu cMyry mupuHow 29-34 cm [56, 179, 190]. Ane BoHa po3BUHEHA CJ1a0o0 1
3aiimae TIIbKH 3 % BiJ MacH HaA3eMHOI YacTHHH 1 8 % cyxoi macu iucTkiB [122].

KopeneBa cucremMa KapTomli pO3BUBAETHCS HE B ychboMy Imapi rpyHTy. [oOpe
PO3BHHEHI KOPEHI CIIOCTepiraroThCs Jmme a0 riaumoumau 30-35 cM 1 3alexarh Bif
urinbHOCTI TpyHTY [32, 85]. KopeneBa cuctema pO3BHUBAETHCS JOCUTH UIBUIKO.

[MonenHu#t mpupict y N0oBXKUHY nocsirae 2,5-3 cM. KopeHi po3MiiieHi B OCHOBHOMY Y
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BEPXHIX MIapax IPyHTY 1 MOMUPIOIOTHCS Ha TIMOuHy Big 40 1o 70 cM, ane okpemi 3 HUX
MOXYyTh NpoHukaTu nmoHaa 100—-150 inoai mo 200 cMm, mo mupuHi (B TOPU30HTANBHIN
wiomuHi) — 10 50 cm [4, 49, 95, 108, 179].

Jnst ueHTpanbHOi 30HM bimopyci Oyino Bheplie BHMBYEHO PO3TAIyBaHHS
KOPEHEBOi CHCTeMHU 10 Mpodiuio rpedeHs. BeraHoBiIeHO, MO HA BCIX MDKPSUUISX 3
mpuHOoto 70, 90 1 140 cm HalbIbIIA MUTEHICTh KOPEHIB 3HAXOAUTHCS B pajiyci 20 cm
B1J1 MaTO4YHOI OYyJIbOU, a y BEPTUKAJILHOMY HampsiMi BOHA 30UIBIIYETHCS 10 TIIMOUHU S—
10 cm [101].

Kopeni kapTomni He MPOHMKAIOTH B IPYHT 3 00’ eMHOI0 Macoro 1,9 r/em®, a s
BAXXKHX CYIIIMHKOBHX IPYHTiB 00 emHa Bara 1,6-1,7 r/cm® e xpurtuunoro [141].

[cTOTHHI BIUIMB HAa PO3BUTOK KOPEHEBOI CUCTEMH Ma€ IIMPUHA MIKpAIb. 3
posmmpeHHsM Mikpsiap 3 70 1o 90 cMm 3MeHIyeThcs KopeHeBa Maca Ha 3 %, a
30uTbIIeHHS iX 70 140 cMm 3MeHIyBano KOpeHeBy macy 1o copty Pocunka Ha 28 % 1
copry binopycekuii Ha 18 % [100].

3a peKOMEHJAIlIAMH 100 TEPIIOr0 MIXPSAHOTO OOpOOITKY BCTAHOBIIOETHCS
MiHIMaJgbHa 3axucHa 30Ha Big 10—12 mo 15 cMm Big uentpy psaka. I[Ipore xopeHeBa
CUCTEMa B I TMepioj] PO3BUBAETHCS 3a MEKaMU 3aXHCHOI 30HM 1 poOodi OpraHu
I'PYHTOOOPOOHUX MAIIMH TPU MDKPSAIHOMY OOpOOITKY MEXaHIYHO MOIIKOKYIOTh
00KOBI KOpeHi Beix pocnuH [33, 56, 178].

CydacHa TEXHOJIOTIS JOTJISAY 3a KapTOIUIeto, sika BKJItoYae 3—5 oOpoOiTkU 110 1
MiCs TIOSIBU CXOIB, TMPHU3BOAWTH JI0 3HAYHOTO ITONIKOKCHHSI MOJIOJINUX TapOCTKIB,
KOPEHEBOI cucTeMH 1 KapTorumHHs [178]. BeranosieHo, 1o npu 60poHyBaHHI OCAT0K
y ¢a3i mosiBM cX0AiB KapToruii obsamyeThest 10 20—25 % MOI01uX MapOCTKiB.

[upoke 3acTocyBaHHA 3aco0IB MeXaHi3allii B KapTOIUISIPCTBI CTaBUTh 3ajaaul
1010 3HIKCHHS 1 TIOTIEPEHKEHHS MOITKOKEHHS 0yJIb0, POCIIMH 1 KOPEHEBOI CUCTEMU.
CaniHHS TOMIKO/KEHUMHU OynpOamu 3HIKye BpoxaiHicTh kaprtomii Ha 30 %. Ilpwu
KyJbTHBALIi, KOJW pOCAUMHU jaocaraioTb Bucotn 10-12 cm, y 5-7 % pociaun
obnmamyroTeest ctebna, y 10 % obOpuBaroThecsi nucTKH, 15 % pOCHMH MPUCHUNAIOTHCS

3emutero [56, 182].
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OaHuM 3 ICTOTHUX HEJOJIKIB TPAAMIIMNHOI CUCTEMH MOTJSAY 3a POCIMHAMH,
0cOOMMBO 3a MDKpsias mupuHOO 70 CM, € MeXaHiuyHE MOIIKOKCHHS KOPEHEBOI
CHUCTeMH, POCIAMH 1 Oynp0 micimsi MexaHi3oBaHoro o060poOiTky. Jlume B mporeci
MIJTOPTaHHS KoJeca TpakTopa 1 pobdodi OpraHu KyJbTHBaTOpa TpaBMYyIOTh Bij 30 10
60 % pocnaun [56, 181]. IIpu 30unbLIeHH] WHpUHU MIKpsSAL 3 70 1o 90 cM Ta
BUKOPUCTaHHI MIMPUHU IMUH 15,5 [0WMIB KUIBKICTh MOWIKOKEHUX POCIUH
3HIKY€eThes Ha 28,8 - 47,0 % [169].

Sk TOKa3yrTh JOCTIDKCHHS MEXaHIYHI TIOMIKOKEHHS Oynh0, 3yMOBICHI
dakTopamu cepemoBuia, ckianamTs Big 20 g0 22 %, a BIIIMBOM COpPTYy — Bim 52
10 56 % [209]. 3umkenns Temmeparypy Ha KoxHuil rpagyc menime 10°C nae mpupict
nokokeHb Ha 10 %. Kputnunuii TemnepatypHHil Hopir 4yTJIMBOCTI OyiIb0 Oararbox
COPTIB JI0 MEXaHIYHMX IIOMIKOMKEHb CTaHOBUTh Temreparypa Omusbko 12°C.
[TpoBeneHHs 30MpalibHUX POOIT HUKYE KPUTUYHOTO OPOTY MPU3BOJIUTH JI0 3pOCTAHHS

TMOIIKOJIKEHB [67].

1.5. BpoxaiiHicTh KapTOIUIi 3aj1e’KHO Bil TYCTOTH HACAJAKE€Hb Ta IO
JKMBJICHHS

Pi3H1 arpoTexHOJOTiYHI MPUHOMH ICTOTHO BIUIMBAIOTh HA BEIUYMHY BPOXKAIO
KapToruii. Bigomo, 110 rycToTa pociiH — HAaBKIIMBIIINEN €J1€EMEHT CTPYKTYPH BPOXKalo
1 1i HeoOXITHO BCTAHOBIIOBATH 3aJIEKHO BiJ PpO3MIpy HACIHHEBOTO Marepiary,
BJIACTUBOCTEMN COPTY 1 poar0docTi IpyHTY [115]. B 3a1€KHOCTI BiJi T'yCTOTH HACAKEHHS
3HA4YHO 3pocTae abo majae BPOKAWHICTh KApTOIUI. 3a 301IbIICHHSI TYCTOTH CaJ(IHHS 3
40 no 70 tuc. Oynp0 Ha 1 ra migBUIYETHCS BpoxkaitHicTh Ha 5,0-9,4 1/ra (abo Bix 16,2
1o 30,0 %) [30]. 3a 30inbmeHHs rycrota 3 40—45 no 50-55 tHc./ra yucTHil ypoxkai
3poctae Ha 2,5 1/ra, a mojaibiie 30UIbIIEHHS TycTOoTH 10 60—65 THC./ra 3a0e3neuye
npupict quime 1,5 1/ra [55]. 3a pesynpraramu gocmikens B.I1. Knakaun [74] BBaxae
HaWOUIBII ONTUMAIBHOIO T'YCTOTOI caliHHs 60—65 Tuc/ra Ha TOpDOBUX IPyHTaX, 1€
Ipu Takiil TyCTOTI CaAiHHS OJepkKaHo yposkail kaprorum 34,9 1/ra a6o Ha 5,4 T/ra
OinbIie, HiXK Tpu TycToTi camiHHsa 50-55 tuc/ra. B Toi ke yac Ha YepHIriBChbKii

o0MacHIi CLILCHKOTOCHOAAPChKiil nocmigHiilt cranuii 'y 1991-1993 p. HaiiBumry
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BPOXKaWHICTh OJAepKalu Mpu cafiHHl Oyns0 3a cxemoro 70x15 cm (94,5 Tuc./ra).
[Tpupict ypoxaro ckianas 3,2 14,5 1/ra [98].

B iHmmx gocmipkeHHSX 3a BUBUCHHS BIUIMBY IUIOIII JKUBIICHHS HA YpOXKad TpH
BHUPOIIyBaHHI KapTOIUli Ha TOPHSAHO—OOJOTHUX TIPYHTaX, HAMOUIBIII BUCOKHUM ypOKaid
HaclHHEBUX Oynb0O ofepxkaHo mpu 1o >kuBjeHHs 70x20-25 1 90x15-20 cwm, mo Ha
9-20 % Oinbie B mopiBHAHHI 3 KoHTposieM 70x35 cm (40 Tuc./ra) — 27,6 T/ra [34].

['ycroTa camiHHS TakoX BIUIMBA€ Ha 3MIHY CTPYKTYpH Bpokaro. B 3arymenux
HACa/DKEHHSAX 30UIBIIYETbCA KUTBKICTh CepefHiX 1 apiOHuxX Oyip0, a BEIUKUX —
3MeHIyeThesl. HalOinpmmii Buxin Oynb0 HaciHHEBOI (pakiii 3 mpupoctom 3,1 T/ra
oJiepkaHo 3a cxemu caminusa 70x15 cm [144, 187].

VYporkaliHICTh KapTOILIl TICHO NOB’sI3aHa 3 TUIOLIEIO KUBJICHHS, KA B CBOIO Yepry
3aJIeKUTh BiJl O10JIOTIYHUX OCOOJMBOCTEH, PIBHS POAIOYOCTI IPYHTY, COPTY, PO3MIPY
caJuBHUX OyJb0, IIUPUHU MIKPSI/Ib, TYCTOTH CaIHHS 1 OKYJIBTYPEHOCTI IpyHTY [14, 88,
119, 187].

Ha no0pe okynbTypeHHX IpyHTaX BUPOIIYBaHHS KapTOIil 3 MUKpALIiMu 90 cm
M1JBUIIYE BPOXKANHICTB BiJ 5 10 25 % B MOpPIBHSHHI 3 MHMPUHOIO MIKpsAAL 70 cm [52,
82, 147, 163, 165, 181, 182]. B XabapoBcbkoMy Kpai MpH HIUPOKOPSAHUX MIKPSJIIAX,
B TIOPIBHSHHI 13 3araJIbHONPUHHATAMHU, YpOXKail KapTOIuTi migBuIuBCs Ha 28,6 % [40].
[Tpu 361abmenH1 Mixkpsaas 3 70 1o 90 cm B [IpuMopcekomy kpai Pocii mpupict Bpoxaro
cknanaB 8,4 1/ra, a B [Ipuamyp’i y 1960 p. npupict Bpoxato 6yB 12,7 1/ra abo B 3,2
pas3u OUTbIIH Bl KOHTpOITIo [59, 177].

[cHy1O0€ TPOTHIICKHUIM MOCBiA, 110 30UIbIICHHS MUPUHU MiIXpsaas 3 70 10 90 cM
MIPU3BOIMTH JI0 3HMKEHHS BpoXKaro Big 7 10 15 %, a po3mmpeHHs Biagam MK psaaMu
kapToruii 10 140 cm 3umKkye Bpoxait 10 32,3 % [140, 203, 205].

B iHmmx pociipkeHHSX 30UTbIICHHS IMUPUHA MDKpsab 3 70 mo 90 cMm 3a
OJTHAKOBOI KIIBKOCTI BHMCa[UKEHMX Oynb0 Ha IUIOIIl ICTOTHO HE BIUIMBAJIO Ha
BpOKAWHICTh KapTOIUIN, ajleé Ha JOTJsAdl 3a HaCaHPKEHHSMH MiABUILYEThCS
NPOAYKTUBHICTH mpami Ha 15 % [27, 28]. Kpim Toro, 3Bepraerhbcs yBara Ha Te, IO
30UTBLIEHHS! IIUPUHA MDKPAIb 70 90 cM ICTOTHO HE BILJIMBA€ HA BPOXKAWHICTH, alie Ha

13 % miaBHIIy€eThCS BUXi HACIHHEBOT (pakiiii Oyns0 [84].
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3aciyroBye Ha YyBary BHPOIIYBaHHS KapTOIUIl 3a CTPIYKOBO-TPeOECHEBUM
crioco6oM 31 3MIHHUMHU MUKpsiaasMu 60+80 cM Ta arpoTexHiYHUMU MiKpsmasamu 70 1
TexHoJoTiuHUMH — 80 CM, JIe Kojeca TpaKTopa MpOXOATh JHIe 1Mo mupokux (80 cm)
MDKpsaasx. Lle cTBoproe copusiTIMBI YMOBH [JIi POCTY 1 PO3BUTKY KapTOILUIl Ta
dbopmyBanHs O1IbIIOrO Bpokato Ha 1,4 1 5,1 T/ra abo Ha 23 133 %. 3a cxeMo1o caJliHHA
50+90 cm B binopycii oxaepxkano mnpupict Bpoxaio 16,8 % B TOpiBHAHHI 13
3araJJbHOIPHUHHSATOIO TEXHOJIOTi€I0 BUpoIyBaHHs [18, 64, 83, 169].

Ha BpoxailiHicTh KapTOILI BIUIMBAE BEIWMYMHA 1 30HA YIIUTPHEHHS TPYHTY. Tak,
JOCTIIKEHHSIM BCTAaHOBJICHO, L0 BPOXkail B psAAKaX, JIe MPOXOAATh KoJjieca TpakTopa Ha
11-19 % wmenmmid Big psakiB 0e3 mpoxomxy kogic arperaty [203]. 30imbiieHHs
YIiILHEHHS IPYHTY KoJlecaMu Tpakrtopa Bif 3,3—4,3 no 7,5-8,3 r/cM® 3MeHIIye BposKaii
kaproruti a0 40 % [96, 207].

B nacamkennsax 3 mupokuMu (90 cM) MIKPSAISIMH 3MEHIIYEThCA IIIIBHICTD
IPYHTY B 30HI OyJIbOOYTBOPEHHS Ta MIABUILYETHCA BPOXKAMHICT, KApTOIUI [0
4,2 1/ra [164].

CyuacHa TEXHOJIOTis JOTJISAYy 3a KapTOIUICIo, sika BKIIOYae 3—5 0O0poOoK 10 1
MICIIS TOSIBH CXOJIIB, MPU3BOAUTH 10 2025 % mMOMIKOKEHHS MOJIOJUX TapOCTKIiB,
KOPEHEBOI CHUCTEMHU 1 KapTOIUMHHS. BupouryBaHHs KapToruni 0e3 MOUIKOHKCHHS
MOJIOJIMX IMAPOCTKIB CIPHUsIE MiABUINECHHIO BpoXKaiHOCTI Ha 2,2 T/ra [178].

30kpeMa, KapTOIIeCa/PKAIKK 3 €JIEBaTOPHUM CAJWJIBHUM amnaparoM B TpoIleci
caJiiHHA KapTorui oonamytoTh 10 10—15 % mapocTkiB, M0 TPU3BOAUTH 0 3aTPUMAHHS
TIOSIBH CXOJIiB Ta 3HMXKYE BpoxaitHicTh Ha 20—-25 % [151].

3acTocyBaHHS KOMOIHOBAHOT MIMPUHU MDKPSAZb 75+85 cMm 3abe3mnedye 3HUKEHHS
MEXaHIYHOTO MOIIKOIKEHHS POCIUH KapTOIUIl B 3aJI€KHOCTI BiJl copTy B 1,8—2,6 pa3iB
[116]. SIkmio 3a BHpPOIIYBaHHS KapTOILI 13 3araJbHONPUHHATHMHU MIKPSIIIMH
MOIIKOKEHHSI POCINH ckianae 47 %, To mpu mupokux MuKpaaasax (90 cm) — nuie
28 % abo meHire B 1,7 pasis [169].

Opnum 3 BaxJMBHUX (DaKTOpiB, IO BITMBAIOTh HA SAKICTh BPOXKAIO, € XBOPOOHU
KapToruli, 30kpema ¢itodpTopos. Brpatu Bpoxkaro 3ajiexath Biji CTPOKY MOSIBU XBOPOOH,

MOTOAHUX YMOB Ta CTIMKOCTI BUPOIIyBAaHUX COPTIB.
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30unbIeHHsT TycTOTH camias A0 70 tuc. Oynb0 Ha lra icrotHo (Ha 15,4 %)
CIIpUsiE PO3BUTKY pU30KTOHI03Y [199]. 3a BUpOIIyBaHHS KapTOILIi 3 IIUPUHO MIKPSIIb
90 cM momKoKEeHHS poCuH (iTOPTOPO30M 3HIKYETHCS Ha 1—2 0au, Tak K POCTUHU
Py TAaKOMY MDKPSIII JIOBIIE HE 3MUKAIOThCS Ta Kpaile MNpoBiTproroThes [165]. B
OKpeMi pOKH BTPATH BPOXKAI0 KapTOIUIl BiJ IEPEIYACHOTO BIIMUPAHHS KapTOIUTMHHS Ha

[Tomicci gocsraroTh Big 27 no 40 % [58].

BucnoBkmu 10 po3ainy 1

AHami3 HayKOBHX JaHUX IOKa3aB, M0 B CyYaCHHX YMOBaX 3a BUPOIIYBaHHS
Kaptoruii B 30H1 [lomiccs YkpaiHu HaA3BUUaiHO BaXKJIMBE 3HAYEHHS MAa€ 3aCTOCYBaHHS
BUCOKOE(EKTUBHUX arpOTEXHOJIOTIN 1 yIOCKOHAJIIEHHS CLIbCHKOIOCIIOIAPChKUX MallUH
1 3HapsaAb, sKi O 3a0e3medyBalid Ca/iHHS KapTOIUN 3 PI3HOI Ta KOMOIHOBaHOIO
IIUPUHOI0 MDKpPSJb, IUIOLLY S>KUBJICHHS POCIWH 3TIHO 3 arpoTEXHOJOTTYHUMU
BUMOTaMHU IS KyJIbTypH KapTOIUIl TPH CaJliHHI - JOTJsiAy 3a mociBaMu 0e3
MEXaHIYHOTO MOUIKOA>KEHHSI MAPOCTKIB 1 POCIIHH.

AHani3 HayKOBUX JKEpEeJ JTI03BOJUB 3pOOUTH BHUCHOBOK, IO Hapasi MPAKTUYHO
HE BCTAHOBJICHO BIUIMBIB INHUPUHU XOJIOBUX CHUCTEM CyYaCHHX TpPaKTOPIB 1
CITbCHKOTOCIIOAPCHKOTO  3HAPSIAAS Ha BOJHO-(I3WYHI BJIACTUBOCTI, IIUIBHICTh 1
TBepaicTh momupeHnx Ha [lomicci rpyHTiB. He BU3HaYeHO BIUIMB PI3HOI IIMPUHU
MDKpPSiIb Ta CXE€M PO3MILIEHHSI POCIUH Ha PICT, PO3BUTOK, MEXaHIYHI MOIIKOKEHHS
KOPEHEBO1 CUCTEMH 1 MPOAYKTUBHICTh KapTOILII.

OOOB’SI3KOBUM € BCTAHOBJICHHSI €KOHOMIYHO1 JOIIBHOCTI BUKOPUCTAHHS TaKUX
YIOCKOHAJIIGHUX arpOTEXHOJIOTIH, CIIhCHhKOTOCTIOJAPCHKUX MAIIMH Ta 3HApAIb 3a
BUPOIIYBaHHS KapPTOILI.

JlocmipkeHHsT B LbOMY HampsiMi  HaJ3BUYalHO aKTyajdbHI 1 J03BOJSATH
3a0€3Me4YnTH OTPUMAaHHS CTaOUIbHO BHCOKHMX BPO’KaiB KApTOILUIl, SIKI 3[IaTHI 3a PI3HHUX
CKJIQJHUKIB iX 3aCTOCYBAaHHS B YAOCKOHAJIIEHUX arpOTEXHOJIOTISIX MPOTUCTOSATH BILUIUBY

HECTIPUSITIUBUX a010TUUHUX YUHHUKIB.
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OCHOBHA YACTHHA

PO3JLI 2
YMOBM TA METOJIMKA MPOBEJIEHHS TOCJIIKEHD

2.1 TpyHTOBO-KJIIMATHYHI YMOBH

B 3B’sa3ky 3 THUM, IO TodYacTilajga TPUBAIICTh IEPIOAIB SK HAIMIPHOTO
3BOJIOKEHHS, TaK 1 HE 30BCIM XapaKTepHUX Ais 30HU [losiccss mOCynuIMBUX JAHIB, TO
Taki TEHJEHIIi B 3aKOHOMIPHOCTSIX 3MIHM KJIIMAaTHYHUX YMOB BHMAararoTb BHECCHHS
BIJIMTOBITHUX KOPEKTHUB y TEXHOJIOT14HI1 orneparrii BHUPOLIYBaHHS
CUTBCHKOTOCIIOAPCHKUX KYIBTYP, MiBUIIEHHS MOOUTLHOCTI X BUKOpucTanHs [ 1-3].

Jocmipkenns npoBoawin B IHctutyTi kapTomusapctea HAAH (cmrt. Hewmirnaese,
BbopoasHCchKoro paitony, KuiBcbkoi oGmacti, 30Ha miBaenHoro Ilomices Ykpainu), B
MOJIbOBUX YMOBAax CIBO3MIHM BIAJUIY TEXHOJOTII Ha JIErKUX JAEPHOBO—MIA30JMCTHX
rpyHTax Bropososxk 2011-2013 pp.

3eMeNbHUI MacHB pPO3TAIIOBaHWU Ha BOAOPO3ALIN piyok IpmiHb 1 3ABUXK B
[TpaBob6epexuomy Ilomicci, miBAEHHOTO arporpyHTOBOTO paioOHY.

HampsiMmok BITpIB MepeBa)KHO MIBHIYHUM 1 MIBHIYHO-CXIJHUN Y BECHSHI MICSII.
Bitpu cyxi, 010 mpu3BOAUTH A0 WIBUJIKOIO MEPECUXAHHS MOBEPXHI IPYHTY. BiiTky
BITPH MarOTh MEPEBAKHO 3aX1THUN Ta MiBICHHO-3aX1IHUN HAIPSAMOK, IIBHUIKICTD iX Y
MOPIBHSHHI 3 PAHHBOBECHSIHUMH 3HAYHO MEHIIA.

BigHOCHa BOJIOTICTh MOBITPS B CEPEAHBOMY 3a PIK CTAHOBUTH 84 %, 3HMKYIOUHCH
y mitHiA nepiox m0 73 — 79 % 1 30inbmyrounck B3UMKY 10 91 %. Lle 3ymoBiroe
MOPIBHSHO HE3HAYHE BUIIAPOBYBAHHS BOJIOTHU 3 MTOBEPXHI IPYHTY.

Krnimar 30HM TIpoBeneHHS JOCHIDKEHb MOMIpPHO-KOHTHHEHTaNnbHUU. [lepiox 3
CepenHIMH JOOOBUMHU TEMIIEpaTypaMH BUIIE HYJS HAcTa€ B KIHII OepesHs 1
3aKIHYY€TbCA B JIPYTid MOJOBHUHI JUCTONAAa. TpUBAIICTh BEreTalliHOro Mepioay, IO
Binnosigae nepiogy 3 Temmeparyporo uine 5 °C, ctaHoBuTE B cepennbomy 201 1eHb.
Cepennbo000Bi Temneparypu uie 5 °C, 3a 6aratopiuHMMK JaHUMHU, TIOYUHAIOTHCA 3

8 KBITHS, a 3aKIHYYIOThCS 26 >KOBTHS, 1 3a IE¥ mepioj] iX cyMa CTaHOBUTH OJHM3BKO
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2850 °C. Momxwmua 6Ge3mopos3Horo mepiogy 150-160 ni6, mo 03BONSE YCIHIIHO
BUPOIIyBaTH 0araTto CUIbCHKOTOCHOJAPChKUX KYJIBTYpP, B TOMY 4YHCIl 1 pi3HI 3a
CKOPOCTUTIIICTIO COPTH KapToruti. OcTaHHI BECHSHI 3aMOPO3KH CIIOCTEPITAIOTHCS B
CepeauHI — KIHII KBITHS, Jy’K€ PIAKO Ha MOYaTKy TpaBHs, a eIl OCIHHI, SIK MPaBUIIO,
MPUNAJAI0Th HA KIHEIlb BEPECHS], >)KOBTEHb.

OcHoBHa KUTBKICTh omafdiB (0mm3pko 75 %) BuUmMazae 3a BEreTAIllMHUNA TMEpiof,
TOOTO 3 KBITHA IO KOBTEHb, 0 € TTO3UTUBHUM JJI1 PO3BUTKY pociivuH. Haiibiibiie iX B
munHi (86 MM), a HaliMeHIIe — B JIIOTOMY (28 MM). Y TOCYIIUIUBI POKH OCOOJIMBO Majio
OyBae omajiB y TpaBHi, 10 3aBJA€ MIKOAU MOJOIUM CXOJaM ClIbChKOTOCHOIAPCHKUX
KyJbTYp, @ TOMY JJIsI YHUKHEHHS IbOI0 HEOOX1HO B AY>KE€ CTHCII CTPOKH BUKOHYBATH
BCl BECHSHO-TIOJIbOBI POOOTHM 3 MAaKCUMaJIbHUM BUKOPHUCTAHHSIM 3MMOBO-BECHSIHHX
3araciB BOJIOTH.

[lepen 3akmagaHHsM JOCIIY BU3HAYAIU arpOTEXHIUYHY XapaKTEPUCTUKY OPHOIO
(0-20 cm) wapy rpyHTy AociuigHoi IinsHKd. [pyHTOBI 3pasku BimOupanu Ha BCiii
JUISHII B IIAXMATHOMY MOPSJKY B I’ SITAKPATHOMY MOBTOPEHHI. B rpyHTOBHUX 3pa3kax
BU3HaYaH: BMicT rymycy — 1,59-1,84 % (3a Tropunum); pH conmpoBoi BuTsIRKH — 4,3—
4,6; rigpomiTuuHy KUCIOTHICTH (3a Kanmmenom) — 3,5-3,9 mr.- exB. Ha 100r rpyHTy;
jerkorigpodizoBanuii azor 8,1-9,8 mr/100 r rpynty (3a Kopudingom), pyxomuii
docdop (3a Kipcanorum) i kaiiii (3a MacnoBoro) BignmoBigHo — 6,5-13,8 Ta 8,0-12,6 mMr
Ha 100r rpyHTYy; CTymiHb HAaCU4YeHHsS ocHOBamHu — 75,8-82,0 % ,.

XapakTepucTuka METEOpPOJIOTIYHUX YMOB B POKM TPOBENEHHS TOCIIIKEHb
HABOJUTHCS 3a JaHuMU TerepiBchkoi MeTeocTaHilii (cmT TetepiB, boponsHchkoro p-Hy,
KwuiBcbkoi 00u1.).

VY poxu mpoBENEHHS JOCHIIKEHb arpOMETEOPOJIOTIUHI YMOBHU OyJin pi3HI SIK 32
TEMIIEPATypHUM PEKUMOM, TaK 1 3a PEKMMOM 3BOJIOKECHHSI, 1[0 Majio BiJIMOBIIHUAN
BIUIMB Ha PICT 1 PO3BUTOK pOCIuH KapTori (puc. 2.1 —2.3).

2011 pik. MeTeoyMOBH BECHSHOTO MEPIOAY I[LOTO POKY OyJH CHPUSATIMBUMU
JUISL IPOBEJIEHHS MOJIbOBUX poOiIT. [IiArOTOBKY IpyHTY 1 CaJiHHS KapTOIUl mpoBenu 23
KBITHSI, 110 3a0€3MeUMJIO JPYKHIO TMOSBY CXOJIB Ta CHPHUSIIO OACPKaHHIO OB

BHCOKOTO BPOXKalo.
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Cepennst TeMmeparypa MOBIiTpS B TpeTii mekani KBiTHa cranouna 154 °C,
omnajiB He OyJIO BIAMIYEHO.

B TpaBHi TemnepaTypa IOBITPs 3HAYHO IIiABUIIUIACK, Ta Oyna Ha 2 °C Buma Big
(14 °C) cepennbobaraTopiunoi. Haif6inbima KinskicTs onafis 39,8 MM BHIana B IEpLIiid
nekani, mo cknano 66,3 % Micsaroi Hopmu (60 MM). 3a MICSITh OIAJIIB BUMAJIO JIUIIE
45,4 mm. [TigBumena TemmepaTypa i HeZJOCTaTHS KiJIbKICTh OIAaJIiB 3a MICSIlb HETATUBHO
BIUIMHYJIa HA PICT 1 PO3BUTOK CXOJIB KapTOmii. Y Jpyridi MOJIOBMHI YEpBHS — Ha
MOYATKy JUIHS KUTBKICTh omaaiB ctaHoBmwia 97,9-130,3 mMm, 1o 3a cepeaHbOIEKaTHOT
TemmnepaTypu 1oBiTpa 16,9-17,8 °C, BumpaBuio cTaHoBHMINE i Jano 3MOTy KapTOIUL y
dasy uBiTiHHS chopMyBaTu OyIHOU.

B wnactymHi Micsii TeMmeparypa TOBITps Oynia Jemo Oulblia CepeaHbol
OaratopiuHoi. 3a BereramiiHuil mepio Bumnaiao 392 MM omajiB, o Ha 32 MM OLIbIIe
cepeHboOaraTopiuHmx 3a 1eit nepioa. Lle npusBeno A0 yuijabHEHHS IPYHTY B psiiKax,
MOTIPIIMBCS MPOLIEC aepallii, 110 HETaTUBHO BIUIMHYJO Ha (opMmyBaHHS Oyib0. Aue

CBO€YACHUH JTOTJIS]] Ta MiPKUBJICHHS CIPUSUIA PO3BUTKY POCIUH KapTorui (puc. 2.1).
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Puc. 2.1 Temneparypa nositps °C Ta KiJbKicTh onagis, MM 3a Bereramilinuii
nepioa 2011 poky.
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2012 pik. Ilorogui yMOBM BECHH LBOTO POKY TAaKOXX OYyIH CIPHUSATIMBUMHU IS
MOYaTKy BECHSHO-TIONBOBHX poOIT. Temmeparypa TpeThOi JeKaaud KBITHS CTaHOBHWIIA
12,5 °C, a omamu Gymu HesHauni (8,2 mm). CepeIHBOMICAYHA KiNBKICTH ONAAiB 3a
KBITeHb Oyna 53,2 MM, abo Ha 4,8 MM MeHIIe BiJ HOpMH. BecHsHI 3amacu BOJIOTH B

IPYHTI Ta OMaJAM B TPaBHI Jadd MOXIJIMBICTH OJEp)KaTH JOOpl CXOIU KapTOILI
(puc. 2.2).
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Puc. 2.2 Temneparypa nositpsi °C Ta KiJibKicTh onagis, MM 3a Bererauiinui
nepiox 2012 poky

YepBeHb XapaKTEpHU3yBaBCs TEILUIOIO 1 COHSYHOI Toroor. CepeaHboMicsuHa
Temrieparypa nosiTps B uepBHi craHoBuia 20 °C, KinbkicTh omaxis Oyla JOCTATHBOIO
(108,7 mm), a 11e, 6€3yMOBHO, CIIPHUSIIO POCTY 1 PO3BUTKY POCIUH KapTOILII.

JIumeHp  XapakTepu3yBaBCS  JKApKOIO  IMOrOAO0K 3  CEPEIHBOMICIYHOIO
temmneparyporo 23,1 °C, a6o ma 4,3 °C Bume Garatopiunoi. Omaxgis y el Micsipb
BHUIIAJIO y JBIYl MeHIIE 32 HopMy. CepricHb BUSBHUBCS JKaPKUM 3 TEMIIEPATYPOIO BHUIIOIO
Bix Hopmu Ha 3,1 °C. Omanis Bunano 175 MM, mo Ha 95 MM, a6o Ha 54,3 % Ginbmre Bijx

0araTopiuHUX MOKA3HUKIB.
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TemnuMm 1 cyxuM OyB BepeceHb 3 TeMIIEpaTypo0 Mailke Ha piBHI OaraTopidyHHX
noka3HukiB. KigpKicTs onaziB Oyia auie 22 MM, 110 Ha 47 MM HHKYE HOPMHU.

3a BererauiiHuii nepion Bumnano 419 MM omnaais, IpoTe MiABUINEHI TEMIIEPaTypH
y JIMIIHI Ta CEPIIHi, Y TOPIBHSHI 3 CepeHbOOAraTOpIuHUMHM, BIUIMHYJIM Ha (hOPMyBaHHS
Macu OyJIb0 Ta MPU3BEIH 0 3MEHIIICHHS BPOJKat0 KapTOTLII.

MeHI CpHUSITIMBUM IS POCTY 1 po3BUTKY pociuH OyB 2013 pik (puc. 2. 3).
CHiXKHA 3UMa Ta OCTaHHI CHiromaau 22-25 Oepe3Hsi CIPUSIM HAKOIMMYEHHIO Y IPYHTI
JOCTAaTHROI KUMbKOCTI Bosiord. [ligBumuiace TemmnepaTypa MOBITPS MPOTATOM JAPYroi i
TpeThoi nekamu kpitasg 1o 10,4 °C i 15,2 °C 3a cepennapomicsaunoi — 9,9 °C axa Oyna na
2,3 °C Bumoro Big cepeanbobaraTopiunoi. I'pyHT mporpiscsa a0 temneparypu 9,4 °C, a

1€ JIaJI0 MOKJIMBICTh Y TPETIM €KaJl KBITHS pO3MOYaTH CaIIHHS KapTOILIi
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Puc.2.3. Temneparypa nositps °C Ta KiJIbKicTh onagis, MM 3a Bereramilinuii
nepiox 2013 poky

CrpusaTauBi yYMOBH CKJIQJINCS Y TPaBHI, IO CIPHUSIIO POCTY Ta PO3BUTKY POCIIUH

kaprommn. CepennpoMicsauna Temmeparypa nosirps (18,5 °C), mocratHs KinbKicTb
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omaxie (62,6 mMm), mo6pe nporpituii rpyrt (17,6 °C) mpuckopunu nosiBy cXomiB 3
MOJAJIBIIUM PO3BUTKOM 1 POCTOM POCIUH KapTOILII.

YepBeHb XapaKTEpHM3yBaBCs IiIBHMINCHMMH TEMIEpaTypamu mositps mo 22,5 °C
Ta rpynty — 10 21,5 °C. IlpoTe 3a 3Ha49HOI KilIbKOCTI aTMOC(EPHUX OMaiB 10 78 MM,
MOCIBU KapTOILIl cPOPMYBaJIM MOTYKHY BET€TaTUBHY Macy.

3a TeMmepaTypHUM pPEXHUMOM JIMIEHb OYB aHAJOTIYHHA YepBHEBOMY, 3a
BUHSITKOM OIIaJI1B SIKWX BUIIAJIO0 HAa 78 MM MeHIIIe cepeHbo0araTopiyHoi HopMu. Bucoki
MOKa3HUKHU TEMIIEpAaTypyd TMOBITPS Ta TPYHTY 1 Maike MicCsUHa MOCyXa B MEpioj
dbopMyBaHHS BpOXaro OyiIM KpUTHYHUMH IS TOCIBIB Kaprtoruti. Jlume B kiHmi (3 29
no 31) ceprHs npounuIu psicHi pomii. Taki yMOBH HETaTMBHO BIUTMHYJIHA Ha BpOXKaii
0COOJUBO cepeaHbOCTUrIIOro copty ABip. KpiMm Toro, maitxke 1oJeHH1 BEpPECHEB1 IO
HE JaBaJid 3MOTHM 30MpaTH ypokail B ONTUMaJIbHI CTPOKH, IO IMPHU3BEJIO 0 HOro
Hezo00py. 3a Micsibs BuUnao Ouibine 165 MM 3a cepeaHBOMICSYHOI TemmepaTypu
nosiTps merme 10 °C.

Takum 4MHOM, TMOTOJIHI YMOBH B POKH JOCTIHDKEHHS OyJid HEOJHAKOBUMH. Y
2011 pomi 3a BererauiiiHuit mepion Bumago 392 MM omaiiB, 1m0 Ha 32 MM Ouiblie
cepeHboOaraTopiuHmx 3a 1eil nepioa. Lle nmpusBeno A0 yuijabHEHHS IPYHTY B psIKax,
MOTIPIIUBCA MPOIEC aeparlii, 10 HETaTUBHO BIUIMHYJIO Ha (opMyBaHHS Oynn0. Ase
CBOE€YACHHM JOTJISI/ Ta MiKUBICHHS CIIPUSUTA PO3BUTKY POCIMH KapTOILIi.

2012 pik xapakTepu3yBaBCs JOCTATHHOIO KiIbKicTiO omafmiB (419 mm), mpore
NIJBUILIEH] TEMIEPATypH y JUIHI Ta CEPHHI, y MOPIBHAHI 3 CEPEIHbOOAraTOPIUHUMM,
BIUTMHYJIA Ha (popMyBaHHS Macu OyJp0 Ta MPU3BEIH 10 3MEHILEHHS BPOKat0 KapTOILII.

Haiiripimmm nnst KyasTypu kaptoruli BusBuBces 2013 pik, KoM OCIHHI MPOJIMBHI
JIOTII1 HE JAaJIh 310paTH MOBHOIIHHUM BPOKaid.

Cyma akTUBHUX TeMIIepaTyp 3a Mepioj BereTallli B pOKU JOCTIKEeHb Oyla Ha
piBHI HOpMmH. HaifOineimn cnpustiuBuM 11 (GOpMYBaHHS MPOAYKTHBHOCTI KapTOILIl

BusiBuBca 2011 pik
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2.2 O0’€eKT i MeTOAUKA NPOBEJAEHHS J0CTiIKEeHb
[TonboBI mOCHTIKEHHSI TIepen0avyaid BUBUYCHHS OCOOJIMBOCTEH POCTY, PO3BHTKY
Ta (OpMyBaHHS TMPOMYKTUBHOCTI KapTOIUIl 3aJIe’KHO BIJl JOCTIKYBaHUX (PaKTOPiB
IpEeICTaBICHHUX Y cXeMi gociiny (Tadm. 2.1).
Tabnuys 2.1

Cxema nociiny

[Iupuna, cm
No IIIMH KOJIIC TpakTopa (TI01a MEXaHI9YHOTO
Bapia_HTy arpoTEXHIYHUX MDKPSAIH HAaBAHTAKEHHS HA IPYHT)
(paxTop A) (daxtop B)
JTIOMMIB CAaHTUMETPIB
1 70 + 70 KOHTPOJIb 15,5 39,4
2 70 +70 9,5 24,1
3 75 +75 15,5 39,4
4 75 +75 9,5 24,1
5 75+ 85 15,5 39,4
6 75+ 85 9,5 24,1

VY nocniigax BUBYANM AiK0 Ta B3a€EMOJI0 (DaKTOpIB: A — HMIMpUHA MIKpsiab, B —
IUIOIA MEXAHIYHOTO HABAHTAKEHHA Ha TPYyHT (po3Mip IIMH KOJIC TPaKTOpa).
Po3mimenHst BapiaHTiB cucreMaTudHe. [IoBTOpHICTH nOCHiAy — TpuUKpaTHa. 3arajibHa
nocisHa mioma gocaigy — 0,68 ra, obnikosa mioma — 40 m? (tabmn. 2.1).

VY nocnipKeHHSIX BUKOPUCTOBYBAIU COPTH [HCTYTY KapTOILISIPCTRA!

CEPIIAHOK — 3anecenuii 1o JlepkaBHOTO peecTpy copTiB pociauH Ykpainu 3 2001
poky. Busenenuii B [nctutyTi kaprormisipctea HAAH.

Ky npsiMocTosiuuii, cepeaHbOi BUCOTH, KOMIIAKTHUN, J00pe OOJMCTBICHUN;
cTebna peOpucTi, He TULIACTI. JINCTKY BENMKI, CBITI0-3¢j1eHl. BIHOYOK KBITKM YEpPBOHO-
dioneroBuil. bynbOu oBanbHI, poXKeBi, rapHoi ¢GopMu 3 TPUBAOIMBOIO MIKIPKOIO;
M’SIKyIl KpPEMOBHUM, MICHs KyJiHapHOI OOpOOKM HE 3MIHIOETHCS; HEPO3CHUITYACTOL
TEKCTYpH; CMaK 3aoBUIbHUHN 1 no0puii. CepenHs mMaca TOBapHUX Oyib0 CTAaHOBUTH

100r., ymicT kpoxmanto — 13-14 %, yposxkaiinictbHa KiHelb Beretanii 40,0-46,0 1/ra.
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30epirannsa nobpe. Criikuil 10 paky, BIJHOCHO CTiMkuil mpoTu (iTodToposy,
KUIBIIEBOI Ta MOKpOi THWJII, Mapil 3BUYAWHOI;CTIHKMM 10 CTe0JIO0BOI HEMaToIu
HEBHUCOKA.

Pexomennyetncst juist BupolyBanHs B 30H1 [lomices ta Cremy, nmpugaTHuUM st
BupoiyBanHs B Jlicoctemy VYkpaiHu, TakoXX MNPUAATHUM JUIsl BUPOIILYBAHHS MPHU
JBOBPOXKAMHIN KyJIbTYpl B yMOBax 3poiieHHs Ha [liBani Ykpainu.

ABIP — BuBeneHuit B IHCTUTYTI KapToIUisipcTBa. 3aHeceHUM a0 JlepkaBHOTO
PeecTpy copTiB pociiuH NpuaaTHUX AJIs1 BUpOLTyBaHHA B Ykpaini 3 2000 poky.

Pocivna He HaATO BHUCOKA, MPSAMOCTOSYA, JIMCTKU CEpPEAHi, CBITIO-3€IE€HOTO
KOJIbOPY, BIHOUOK KBITKH OUTHH. BynbOu OKpyrii, KpeMOBI, 3 MUTKMMHU BIYKaMH; MIKipKa
IJajika; M’ SIKyIl KPEMOBHUM; CMAKOBI SIKOCTI J100pi, po3cuImyacTuii. BMicT Kpoxmairo
17-18 %, yposkaitHicTh Ha KiHelb BereTarii 47,0 1/ra.

[TpuaatHMii 17151 BUPOIIYBAHHS B YCIX PUPOJAHO-KIIIMAaTUUHUX 30HaX. [locepenHbo
CTIMKHMIA 10 KapTOIUITHOI HemaToau Ta (1ToTopo3y, OaKTepialbHOI THUIIL, BITHOCHO
CTIHKHIA 10 albTepHapio3y, CyXoi (hy3apio3HOT THIIII Ta 1P>KaBOi MIIAMHUCTOCTI.

[ToBTOpeHHs nmocmimy — TpupaszoBe. Po3ramryBaHHsS MIISTHOK — CHUCTEMaTHUHE.
3aranpHa mociBHa twiom@a — 0,68 ra, mo coprty — 0,34 ra, BapiaHTy MO MIUPHUHI
arpoTEXHIYHUX MDKpSAb — 372 M2, 1O INMPUHI IIMH KOJIC TpakTopa — 186 M2,
OOpoOITOK TPYHTY Mepea CaAlHHAM MPOBOAWIM 3a 3arajJbHONPUNUHATOI METOJIUKOIO
II0JI0 TPOBEACHHS JOCHIKEeHb 3 Kaproruiero. CamiHHS KapTOIUll MPOBOJUIIHU
BUT'OTOBJIEHOIO B [HCTHTYTI KapTOILIAPCTBA HAAH KOMOIHOBaHOIO
KapTOIUIeCa/KANKO.  MiKpanHuid  oOpoOITOK — 3AIMCHIOBAIM ~ arperatoMm 3
MojepHizoBaHuM KynbTuBaTopoM KOH-2,.8AM 1 mnepepo0ieHO0 Ha KyJIbTUBATOP
KapTOIJIeCa/KaIKO. 30UpaHHsS BpOXKAK MPOBOAWIM IUIAXOM IMIJIKOMYBaHHS 1X
kaproriekonauem KTH-2B.

[Tonepennukom kapTtomil Oyna — o3uma mmennns. CafiHHsg — KapTorum
IPOBOMIIOCH B ONTHUMAaJIbHI CTPOKH 3 YpaxyBaHHSM MOTOJAHUX YMOB POKY.

['Hilt HA MOCHIMHUX MIISHKAX HE BHOCHIIA, OOMEXYBAINCH 3apOOKOI0 B TPYHT
BOCEHHU BEreTaTHMBHOI MacH Tipuull O0110i. BecHOIo mepen caaiHHsAM KapTOIUll BHOCHIIU

MiHepaibH1 100puBa (HiTpoamodocka 3 BMictom NPK 16:16:16) y no3i 500 kr/ra.
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[Ipu mpoBeneHHi AochipkeHb 3acTocoByBanu repOinua Titye 50 r/ra + Tpenn
90, dynuriuua — Pumomin Nonp y 1031 2 Kr/ra, iHCeKTULMA — AKTapa y 1031 40 1/ra.

[Iporpama cynmyTHIX CIIOCTEPEKEHD 1 JOCTIIKEHb BKIIIOUaa:

— 3aKJaJlaHHs Ta TPOBEJACHHS JOCIHIKEeHb, BiJIOIp TIPYHTOBUX 1 POCIMHHHUX
3pa3kiB, MIATOTOBKY iX 0 aHali3y MPOBOIWIM 3TiAHO METOJWYHUX PEKOMEHJAllli Ta
JICTY.

— IIBUIKICTh PyXy arperaty (CaJiHHS, JIOTJISI, 3aXKUCT, 30MpaHHs) BU3HAYAIN HA
(bikcoBaHUX AUIAHKAX TOBXHUHOIO 50 M, pEECTPYIOUM CEKYHIOMIPOM Yac MPOXOIKEHHS

1 TOBXKUHY JUISTHKU:

Jie S — MoBXKHUHA 00JIIKOBOI TUISTHKH, M;
t — 4ac mpoxo/PKeHHS arperaroM oOJIiKOBOI JUTSTHKY, C.

— BOJIOTICTh IPYHTY (IO CaiHHS, IOTJISN, Tepea 30MpaHHSIM) BH3HAYAIN
BIIPOJIOBXK Bereramii B mapax rpyHty: 0-5; 5-10; 10-15 cm. Bosoricte rpyHTY
BU3HAYAJIA TEPMO-BAaroBUM METOJOM. BMICT BOJIOTM BHpaxOBYBaJIW Yy BIJCOTKaxX BiJ
Macu abCOJIIOTHO CyXOro IPYHTY 3a (POpMYJIOI0:

(_  €-a
e 100 %,
ne A — BOJIOTICTh IPYHTY, %o;
C — Maca 3pasKa JI0 BUCYIITyBaHHS, T;
a — Maca 3pa3Ka Iicjsl BUCYIIYBaHHS, T.
— WIUIBHICTE IPYHTY (I/cM®) BU3HAYAIM IPH CaliHHI KAPTOILT, IICIS Mi>KPSIHOTO

00poOiTKy i1 mrepes 30upanHsIM yposkaro B mapi 0—20 cm Ta Bu3Hayanu ii 3a GopMyIior:

d=B/On
ne d — WiIBHICTB IPYHTY, I/cM,

B — maca cyxoro rpyHry, r;
On — 06’eM tMIiHApa, cM°.
— TBEPIICTh IPYHTY B MIKpPsAAi, TpebeHi 1 Ha cxuii rpedeHs (micisi camiHHS,

JOTTISIY 1 Tiepe 30upanHsIM yposkaro) Ha rrbuni 0-20 cM BuzHavanu [lenerpomerpom.
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— 00poOKy miarpaM TpPOBOIWIU crocoOoM opauHaT. CepemHio OpauHaTy B
MUTIMETpaxX BU3HAYAJIU IJIAHIMETPYBAHHSM JllarpaMH.

— BHU3HAYAJMU MapameTpu rpeOeHiB Micis CaiiHHs, JOTIISIY 1 mepes 30upaHHIM
ypOXkaro B KOXKHOMY 00p0OJIECHOMY PSJIKY 1O IIIMPHHI 3aXBaTa MAIIMHA BUMIPIOBaHHSIM
JIHIMKOI0 BIJICTaHI MK KUIKaM{, BCTAHOBJIICHMMHU IO KpaWHIM 30BHINIHIM TOYKaM
rpe0eHs 1Mo BepXy 1 HU3Y B OTIEPEUYHOMY HAIPSMKY.

— BHCOTy TIpeOCHIB BH3HAYald BUMIPIOBAHHSM JIHIMKOIO BIJICTaHI BIJ JHA
OOpO3HU TIO BEPTHKAII JO0 HIWKHBOI IJIONMHU PEHKH, MOKIAJACHOI HAa BEPIIUHI JBOX

Topyd po3MileHuX rpedenis (puc. 2.4).

Puc. 2.4 TlapameTpu rpedeHiB
a — mupuHa cPOPMOBAHOTO TPEOEHS TIPU OCHOBI, CM;
C — BiAzaiab Mix chOPMOBAHUMH TPEOCHIMU, CM; O — IITUPUHA MIKPSIb, CM;
B — 00XBar rpedeHs, cM; h — Bucora rpedeHs, cm;
h1l — Bucora HeOOpPOOIEHOTO IPYHTY, CM.
— TYCTOTY CaJ{lHHA KapTOIUIl BU3HAYaJlW y BIOKPUTIA OOpO3EHIIl, CTBOPEHIN 3a

MITHATUX 3apOo0JIstounX pobouux opranax. ['yctory caginus (TUC. mT./ Ta) — BUSHAYAIU
HiIpaXyHKOM KiJIbKOCTI BUCQJKCHHUX Oyib0 Ha ¢ikcoBanux ainsakax [106].

— (pakuiitHicTe Oyiap0 mepen CaaiHHAM 1 Micisd 30MpaHHS BPOXKal BU3HAYAIH
IpY COPTYBaHHI KapTOIUT HAa KapTOIIECOPTyBaJIbHUX myHKTax [170].

— XapakTepUCTHKy Oynap0 3a po3mipoM 1 Macoro BuszHauainu 3 200 Oymw0,
BiiOpaHUX mMiApsAn 3 BuUXIZHOTO Marepiany. Ha xoxuiii Oynb0i OynpO00Mipom
(ITaHreHIMPKYJIeM) BH3HAYAIM JTOBXKUHY, IUPUHY 1 TOBIIMHY. 32 PO3MipoM Oyian0u
posnoausaan mo rpymax: < 28 mm, 28-60, > 60 mMm. Koediuient ¢opmu Oyian0

BU3HAYAJIH 32 CEPEIHIMH TaHUMHU 3aMipiB TOBKUHH, IIMPUHHM 1 ToBIMHK [106].
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— UIHMPUHY AarpoTeXHIYHMX 1 KOMOIHOBaHHMX MDKpsiab (micias —caiHHA,
dbopMyBaHHs TpeOeHIB 1 Imepel 30HMpaHHSAM YpOKal0) BHMIPIOBAIM 33 KOKHHUM
MOKa3HUKOM.

— BIJICTaHb MDK BeEpIIMHAMHU TpeOCHIB BHU3HAYAIM IIUIIXOM BHMIPIOBAHHS
pYJIETKOI0 a00 JHIWKOIO BIJICTaHI MK IIEHTPaMHU JABOX PO3MIIICHUX MOPYy4Y rpeOeHIB B
MOTIEPEYHOMY HaIpsIMi.

— 3a BI3yaJIbHUX (PEHOJIOTIYHUX CIIOCTEPEKEHb BIAMIUAIM IMOYATOK Takux ¢as:
cxoau, OyTOHI3a1lis, BITIHHS, BIAMUPaHHs KapTOTUIMHHSA Ko 5—10 % pocinuH ninsHKH
BCTYNUJIHU B HEl, Ta a3y, Koiu BoHa crioctepiranack B 50-70 % pocnu.

— TUIOIIY JIMCTKOBOi MOBEpPXHI, B PO3PAXyHKY Ha TEKTap MOCIBIB, BU3HAYaJIH
METOJO0M BHUCIUOK.

— PpO3MIIIIEHHSI KOPEHEBOI Macu KapTomuli mo mnpodimo rpedens (puc. 2.5)
BU3HAYAJIA 3a JIOMOMOTOIO JIHIAKM JOBXUHOKO 1,5 M po3TamoBaHiii MO BepiIuHI

rpeOeHs.

Puc. 2.5 Po3TrannyBaHHsI KOPpEeHEBOI CHCTEMH, CTOJIOHIB i 0y 10 B rpedeHi:
a — BIJIaJb BiJ BEPIIMHM JI0 BEPXHBOI OyIH0U;
h — Binanp Bijx BEpXHBOI 10 HIXKHBOT OYJIEOH;
Bl — mmpuHa Mk CTOJIOHAMH BEpXHiX Oyib0;
B2 — IIMPUHA MK HIKHIMU OybOamu;
K — [IMPHHA KOPEHEBOI CUCTEMU.
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— 3aMIpsUIM B CAHTUMETPAaX BHUCOTY BiJ BEpIIMHU A0 OyiapOM, BHCOTY BiX
BEPIIMHU JI0 CTOJIOHY (OyJIbOM), BUCOTY BiJl CTOJIOHY BEPXHBOTO JI0 HIXKHBOTO, IIIUPUHY
CTOJIOHIB 10 HHU3Yy, LIMPHHY CTOJOHIB MO BEpXy, IIMPUHY KOpPEHEBOi cucteMu (10
IUPUHI TpeOeHs).

— posTallyBaHHs OyJan00BOro THi3fga mepea 30MpaHHSAM Bpokaio (puc. 2.6)
BU3HAYAIM 32 JOTIOMOTOI0 JIHIMKK MOBXHMHOKO 1,5 M TMOKJIaneHid B3JOBXK BEPIIMHH
rpebeHs. 3amMipsulH BiJAallb MK HPKHBOIO YaCTUHOIO JIIHIMKHU Ta BEPXHBOIO 1 HUKHBOIO

YaCTHHOIO OYJIHOH.

Puc. 2.6 Po3ramyBanns 0yJjb0 B rpedeHi nepeja 30UpaHHIM yPo:Kalo:
a — mupurHa 0yJI1b00BOTO THI3/A;
B — BIJAQJIb B1Jl BEPIIMHU J0 BEPXHBOI OynbOH;
C — BIJAaJIb BIJ] BEPUIUHU JI0 HUKHBOT OYJILOU.

— 3a0yp’sHEHICTh TOCaAoK (Tepen 0OpoOITKOM, B MeEpioj IMBITIHHA 1 TEpea
30MpaHHsAM) BU3HAYaIM Ha OOMIKOBUX IiISHKAX IUIOME 1 M? 10 IIMpHHI 3aXBaTy
mamuHu. [ligpaxoByBanu KUIbKICTh Oyp’sHIB 1 BU3Hadanu wMacy. OmHOYacHO
BU3HAYAJIA BUJIU Oyp’ STHIB.

— MEXaHIYHI TONIKO/JKEHHSI POCIHMH, KOPEHEBOI cHCTeMH, Oyib0 1 TrpeOeHiB
BU3HAYAIM MICJIsI BUKOHAHHS TEXHOJOTIYHMUX ONepaliid Mo JOTJSAY 3a pOCIMHAMHU Ta
0OpoOITKY NMPOTH IIKITHUKIB 1 XBOP0O. 3a OyIb00BOro aHai3y BpaxOByBaJld BM ATHHH,
MOAPSANUHU (3 TIIMOUHOIO 0 5 MM 1 OUIbIIe), MOMKOHKeHHS mKipku (Big 1/3 mo 1/2 1

OunplIe moBepxHi Oynb0), yaapu. CTymiHb MEXaHIYHOTO MOMIKOJKEHHS depe3 10-15
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nHIB 30epiraHHa MpoOM BH3HAYANM 3a MOTEMHIHHAM M’ sKyma. JloJdio MexaHIuHO
HOIIKOPKEHNX OyJIb0 BU3HAYAIIM 32 iX KiJIBKICTIO Ta Macoro [106].

— 00JIiK ypokaro Kaproruti (OioJOTidHWH, 3arajbHUN) BH3HAYAIH MPOOHUMHU
IJIOIIAIKAMU HamepeaoiHI 30upaHHs. bynasOu po3ainsaum Ha ¢pakiii, 3BaxyBaau 1
BU3HAYAIH YPOKANHICTb.

— eKOHOMIYHY €()eKTUBHICTh BH3HAYAIH BIAMOBITHO METOMTUIHIX PEKOMEH IAIIIH
11010 ITPOBECHHS TOCIKEHB 3 KapToruiero [107].

— MaTeMaTH4Hy OOpOOKY pe3yNbTaTiB MOJBOBHUX JIOCIHIAIB MPOBOIUIN METOIOM
mucrepcHoro aHaniizy (3a b.A. JlocnexoBuM, 1973) 3 BUKOPUCTaHHSIM KOMIT FOTEPHOT

TEXHIKH.

BucHoBku 10 po3aiiy 2

[To3uTUBHUM [J11 PO3BUTKY KapTOIIl € Te, 10 OCHOBHA KUIBKICTh ONAiB
(6muzbko 75 %) BUMamae 3a BereTamiiHUNA mepio, a HaWouIpme ixX (86 MM)
croctepiraeTbes B JumnHi. Oco0auBo Mano OyBae OmajiB y TpPaBHI, 11O 3aBAA€ IIKOIU
MOJIOJIMM CXOJIaM KapTOILIi.

MereoymoBu 2011 poky BecHSHOro mepiofgy Oyl CHPUSTIUBUMH, IO
3a0€3MeUnsIo APYKHIO MOSIBY CXO/JIIB Ta CIPHUSIIO OJIEPKAHHIO O1IBIIT BUCOKOTO BPOXKalo.
V 4epBHi Bunano 130 MM onazis 3a cepeanboaexanHoi remneparypu 16,9-17,8 °C, a ne
naino 3Mory paHo cdopmyBatn OynanOu. Iloromni ymoBu 2012 poky Oynu
COPUATIMBUMU U1l TIOYATKY BECHSHO-TIOJbOBUX POOIT Ta OJep KaHHS JTOOpUX CXOJIB
KapTorut. 3a 4epBeHb BUMAJO 22 MM, 10 Ha 47 MM HWXYE€ HOPMH II€ BIUIMHYJIO Ha
dbopmyBaHHs Macu OyJibO Ta 3MEHILIEHHS BPOXKar0 KapTOILII.

BcranoBnieHo, 1110 MEHIIT COPUSITIIMBUM JJISE POCTY 1 PO3BUTKY pociuH OyB 2013
pik. BHCOKI TOKa3HWKK TeMIEpaTypu MOBITPS 1 IPYHTY B YEPBHI-JIUIHI B TEpioj
(dbopMyBaHHS BpOXKar0 CTaly KPUTUUHUMU JJIs MOCIBIB KapTorwii. OnajiB BUMano Ha 78
MM MEHIIIe CEPIHbOOAraTopivHOi HOPMHU. Taki yMOBU HETATUBHO BIUIMHYJIM Ha BpOXKai

0COOJIMBO CEPEAHBOCTUTIIOTO COPTY SABIp.
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PO3JILI 3

BUPOILLYBAHHSI KAPTOILII 3AJIEXKHO BIJI ATPOTEXHOJIOTTYHUX
EJIEMEHTIB HA JIEPHOBO-IIJ30JIJUCTUX IPYHTAX ITOJIICCS
YKPAIHU

3.1 BniauB arpoTexHiyHMX eJieMeHTIB (IIMPUHM MiKpsSAb) HA IUIOILY
JKUBJICHHS POCJMH cOpTiB KapTomii. CyTTeBUM (HakTOpOM, SIKUW aKTHBHO BIUIMBAE Ha
PICT, pO3BUTOK POCIHH 1 BPOXKaHICTh KapTOILIL € TUIOIIaa iX *HUBJIEHHA, TOOTO dopma i
00’€M TOBITPSIHO - IPYHTOBOTO MPOCTOPY, AKa 3aJCKUTh BiJl TYCTOTH (BIIJal MIXK
Oynp0aMu B pAOKY) 1 MMPUHU MUKpsSAb. B Ykpaini TpagumiitHOO uis KapToIwi €
mupuHa MKpsIs 70 M.

1106 BusBUTH BIUIMB 3BHYaiiHOl (70 cM), po3mupeHoi (75 c¢M) i KoMOIHOBAHOI
(75+85 cM) mupHHM MDKpSAIL HA IUIOINY >KUBJICHHS Ta MEXaHIYHI IOIIKOKCHHS
POCJIMH BUTOTOBIICHA Ta YJOCKOHAJICHA KapToIuiecakaika komOiHoBaHa (puc. 3.1). Ha

puc. 3.2 mpeacTaBICHUN TEXHOJIOTTYHUN TIPOIEC pOOOTH KapTOTIeCaIKaIKH.

Puc. 3.1 Maket kapTonjecaakaaiku KOMOiHOBaHOI

Konctpykiiis 1 po0odi OpraHd KapTOTUICCAIKANIKK 3a0e3MeuyloTh CaiHHS
KapTOIUI 3 PI3HOIO ITUPUHOIO MIXKPSIb, pO3MIPOM 1 (OPMOIO SIK IPOPOIIEHUX, TAK 1 HE

npopolieHux Oynb0 Ta AOTJSA 3a pociauHamMu. B TexHOJIOTiYHOMY Tpolieci CaJiHHS
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JOJIOTONOAIOHT pobOYl OpraHM 3HIMAIOTHCSA, a HpU (GOpMyBaHHI TpPEOCHIB BOHH

BCTaBJIAIOTHCsA, COITHUKN 3HIMAIOTHCH.

a)

2

0)

o L
Ay b6 | B | I |4

Puc.3.2 TexnoJioriunuii npouec cajiHHsA KapTOIIi:
a)- 3araJJbHUH BUJ 3 00KYy; 0)- cXeMa po3TallyBAHHSA CeKUiH CaaUIbLHUX
anapariB 3 Pi3HOI HLIUPUHOIO MIXKPAIb.

1- pama; 2 — onopHe koJieco; 3 — HaBicKa; 4 — KyTHHK; 5 — CEKIIisl CAIMJIbHUX alaparis;
6 — cumiHHS ca/KaTbHUKIB; 7 — %0J100; 8 — rpsiainb; 9 — potop; 10 — Oynkep; 11 —
cro¥ka; 12 — nmanmror; 13 — cnumi; 14 — xoieco 13 crmiib, 15 — cTidika contnuka; 16 —
comHuk; 17 — komnencarop; 18 — mogosxyBau; 19 — nonmotonoaioni podboui opranu; 20
— OUCKOBUM 3aroprtad; 21 — rpedinb; 22 — KOJIeco TpakTopa.
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Cxemy arperaTy Juisi MDKPSIHOTO 0OpOOITKY KapTOIUIl HaBeIeHO Ha puc. 3.3, a

TEeXHOJIOTTYHUH TMpoIiec 00poOITKy Ha puc. 3.4.

a) ! Q

Puc. 3.3 Cxema arperary aJisi MiKpsiiHOT0 00po0iTKY KapToOILIi: a) — cxemMa
KAPTOILIECATAKAIKHA IJIf TOTJISAY,0)— cxema 00poOIiTKy qocJiny.

1 — pama; 2 — onopHe KoJeco; 3 — Hauinka; 4 — KkBaapaTHa TpyOa; 5 — CUIIHHS
Ca/KalIbHUKIB; 6 — cToiiKa; 7 — potop; 8 — rpsaine; 9 — 6ynkep; 10 — croiika; 11 —
JTUCKOBUI miaroptad; 12 — mogosxysau; 13 — ko0500; 14 — rpebinb chopmoBanwmii; 15 —
rpebiHb 10 00po0iTKy; 16 — Koeco TpakTopa; 17 — cTpibyacTa Jiamna.
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Puc. 3.4 TexHoJioriuHuii mpouec J0rJsi1y 3a KapTOILIeI)

VY perymnioBaHHI NPOIYKTUBHOCTI KapTOIUNl JOCUTh BAaKJIMBE 3HAUEHHS Mae
TYCTOTa CaJiHHs, TOOTO TUIOIIA KUBJICHHS pOocivH. BuOip miiomi moBUHEH BpaxOByBaTH
psan ¢pakTopiB, B TOMY YHCII W HIMPUHY MDKpsAb. Tak, MpH CaJiHHI KapTOIU 3
mpuHOI0 MDKpsiAb 70 oM anis po3BUTKY Oyib0 3alMIIAETHCS PSAOK IIHPUHOIO
25-30 cM a6o 43 % mromti, permTa pyHHYIOThCS KOJIecaMHu TPaKTopa.

Buxopucrtansus kaproruieca/pkalkid KOMOIHOBAHOI ISl JOCHIKYBaHMX COPTIB
KapTori 3abe3nedye po3rtamryBaHHs 43,4 1 47,5 % Oynp0 1Mo MOBXHHI psnka 3
iHTepBaigom 21-25 cm.(tabm. 3.1).

Tabnuys 3.1
Po3ramyBanHst 0yJ1b0 32 JOBKUHOIO PSIAKA 32 TYCTOTH caliHHs 68,6-69,2 Tuc./ra

coptiB SABip i Cepnanok, cepeane 3a 2011-2013 pp.

Kinbkicth 0yns0, %, po3TamoBaHuX 3 iHTEPBAJIOM B
Coprt .
kapromi KinbkicTh PSZIKY, CM
o 15 mm | 16-20 mm | 21-25 MM | 26-30 mMm | > 30 mMm
Asi IIIT. 15 51 66 14 6
BIp % 9,9 33,6 43,4 9,2 3,9
C N LIIT. 20 49 75 10 4
CPHAHoO % 12,6 31,1 475 6,3 25

[leBHuli BIJIMB Ha PO3MOALNT POCIWH SIK MO JOBXKHHI, TaK 1 MO IIMPUHI PSAIKaA, a

TaKOXX Ha IUIONIY >KUBJICHHS, Ma€ IMIMPHUHA MIXPSIAb Ta PO3MIPU LIWH KOJIC TpakTopa.
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Tax, 3 iHTepBanom 23-24 cm Mix OynapOamu mpu rycToTi caminas 4,3 1 4,1 mwr/m 3
IUPUHOI0 MUKpsiab 70 cM (KOHTpOJb) IUIONIA JKUBJICHHS IO copTy SBip Oyia
0,164 m%*/xymy (tadm. 3.2), no copry Cepmanok — 0,169 m%*/kynr (ta6m. 3.3).
Tabnuys 3.2
BruiuB mIMpUHM MIZKPSIb TA TYCTOTH CAAIHHS KAPTOILIi HA IUIOLLY KUBJICHHS

pociiuH copty SABip, cepenne 3a 2011-2013 pp.

Iupuna I'ycroTa camings, THTepBAT MiX I1n01m1a )XUBJICHHS,
MIKDSJIb,CM THC./Ta mr./m | Oynbbamu, cm M2/Ky %
70+70 61,0 4,3 23 0,164 0,0
75+75 60,8 4,6 22 0,164 0,0
75+85 60,2 4,8 21 0,175 6,7
Tabnuys 3.3

Bnaus INHPUAHH Mi)KpSIIlL Ta TyCTOTH Ca}IiHHﬂ KapTOHJ]i Ha U101y KUBJICHHHA

pociuH copty CepnaHok, cepeane 3a 2011-2013 pp.

upuna mixkpsinb, | ['ycrora caminas, | IatepBan mick | [lmoma >kuBiieHHS,
CM THC./Ta wr./m | OyapOamu, cm M2/KyI %
70+70 58,6 4,1 24 0,169 0,0
75+75 57,5 4,3 23 0,177 4,7
75+85 58,1 4,6 21 0,183 8,3

Crnin BiAMITUTH, 0 Ha posmupeHux (75 + 75 cMm) MDKpSUISIX TIPU OJHAKOBIN
TYCTOTI CaJlHHS IUIOIIA XUBJIEHHS POCIUH MO COpPTy SIBip Ha PiBHI 3 KOHTPOJIEM, a IO
copty Ceprnanok BoHa Oinbiia Ha 4,7 %.

B Hammx pgochipkeHHAX HaliMeHIIa Tuiomia SkuBieHHs pociuH  (0,161-
0,170 mM%*/xyIm) SIX Ha KOHTPOJI, TaK i MPH PO3MIUPEHUX MiKpAAAaX Oyna y 2013 pomi y
copry SBip (momarox B). B cepeanbomy 3a TpH pOKHM HaHOiIbINA IUIOIIA YKUBICHHS
Oyna y BapiaHTi 3 KoMOiHOBaHuMH (75 + 85 cM) MDKpSAASIMH 1 CTaHOBUJIA
0,175 m?%/xym y copry Ssip ta y 0,183 m?%kym copry CepmnaHox, IO BiAmoBigHO
OlbIIe BiJ KOHTPOTIO Ha 6,7 1 8,3 % mpu omHaKOBIM rycToTi caminHsa kapTormii (60,2 1

58,1 THC./Ta).
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3.2 BIuIMB NIMPUHU MIXKPAIb TA IUIONII MEXAaHIYHOTO HABAHTAKEHHSI HA BOJHO-
(izu4Hi BJACTUBOCTI IPYHTY

Kapromns € kynbpTypa, 110 JOCUTh BUOATIMBA IO BOJOTH 1 TEIUIa OCKUIBKU BOHA
dbopMye 3HAUHY K HaJ3€MHY, Tak 1 MiJ3EMHY Macy IMPU BITHOCHO MaJIOPO3BUHEHIN
KopeHeBilt cucteMi. OpHak B Tepioj MPOPOCTAHHS Ta 3 SBJICHHS CXOJIB MOJO/II
POCIIMHHU BHUKOPUCTOBYIOTH BOJIOTY 3 MAaTePUHCHKHUX OynbO 1 1€ 3MEHIIye MOTpedy y
BOJIO3l. 3 POCTOM 1 PO3BUTKOM pOCIHMH TOTpeda y BOJO31 3pOCTae OCOOJIMBO B
Mixkda3HUN TIepiof.

Pesynbpratu cmocTepexeHHs 3a 3MIHOIO BOJIOTOCTI IPYHTY B 3aJIe)KHOCTI Bij
PI3HOI MIMPUHU MDKPAIb MICHS CaAiHHS KapTOIUI, NMPU IMOBHUX CXOJIaX, 3MHKaHHI
KAPTOIUIMHHS B PsNKY (UBITIHHA) 1 30upanHl Bpokato B 2011 poui moka3yroTs, IO
PI3HUII Y BOJIOTOCTI IPYHTY B TpeOeHi (HaciHHeBoMy miapi 5-10 cM) micnst caaiHHS
KapToIuli Oyia OJHAKOBOIO 1 3HaxozmIach B Mexax 10,2-10,4 mm (momatok B). Bmict
BOJIOTU B IPYHTI rpeOCHs 3MIHIOBABCSA B 3aJICKHOCTI BiJ] KUJIBKOCTI OIMAaJiB BIPOJOBXK
BereTarlli kaptoruti. Tak, KITbKICTh OMajiiB 301IbIIyBajgack 3 46 MM y TpaBHi 10 99 MM y
YyepBHi Ta A0 135 MM y JIMMHI, OO COPUSUIIO MIABUIIEHHIO BOJIOTOCTI IPYHTY 3 8,5 MM B
nepion cxoiB A0 18,0 MM B mepiol BITIHHS y 30H1 po3TanryBaHHs O0yias0 (5-10 cm).
3anac npoayKTUBHOI BOJIOTH Y (ha3y MOBHUX CXOJIB-IIBITIHHS 301IBIIMBCS Y BapiaHTi 3
Mikpsaaasm 70 cm Ha 47,2, posmmupeHnx g0 75 cM — Ha 57,4 1 KOMOIHOBaHUX
(75 + 85 cm) — Ha 50,1%. TemmepaTypa MOBITpsS B KiHI[ APYroi JEKaad JIAIHS
migsuiunack 10 23 °C. BigOynock piBHOMIpHE 3a0e3NEedYeHHS] POCIMH BOJOTOKO i
tersioM. LI YMHHHMKM B TEpIIMA TOJIOBMHI BereTalli CHpPUSIA POCTY HAIA3EMHOI
BETETATUBHOI MAacH POCJIMH, Y YEPBHI 1 JIUIHI — 30UIBIIEHHIO KUIBKOCT1 OYyi1b0, B ApyTii
BIUIMBAJIA HA X Macy.

VY ceprHi KUTBKICTh OMaiB 3HU3WIACH 0 43 MM, a TeMmreparypa MOBITPS — 0
17 °C. lle mamo MOKIHMBICTH POCIMHAM KapTOIUI HATPOMAIWTH OiIbIIMI ypoKaii
Oynp0. Haiibinpin akThBHE OYJIHLOOYTBOPEHHS MPOXOAMIIO MpU Temreparypi 18,2 —
21,3°C.

BapTo 3a3HaunTH, 1110 BOJIOTICTh IPYHTY A0 KIHIIS BereTarlii (Ha mepioJ1 30MpaHHs

BpPOKal0) 3HAYHO 3HU3WUJIACH HE3AJICKHO BiJ IMIHUPUHU MDKPSAb. SIKIIO Ha mepiof
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IBITIHHA KapTomii B mapi 0-5 cM Bosoricts Oyna 16,7-17,1 MM, a B mapi 5-10 cm —
16,9-18,0 MM, TO 10 30upaHHs Bpokaro (15 BepecHs) BOHA 3MEHIIMIACH BIATIOBITHO J0
1,1-1,7 Ta 4,0-5,6 mm.

Becna 2012 poky Oyna COpUSTIMBOIO I MPOBEAEHHS CUIbCHKOTOCIOIaPChKUX
po6iT. Kapromato BucamxkyBanu 10 tpaBHs. B 30H1 3apo6ku Oyinp0 Ha 5-10 cM, y Bcix
BapiaHTax JOCIIAYy BOJIOTICTh IPYHTY B IrpeOeHi Micis CaliHHSA KapToIul Oyna maiibke
OJIHAKOBOIO 1 3Haxoaunachk B Mexkax 11,4-12,2 mm (momatok B 1). Ockinbku y mepion
npopocTaHHs Oyib0 1 MOSBUA CXOJIB MOTpeda POCIUH y BOJIO31 HEBHCOKA, TO KAPTOILISA
31iIITa BYaCHO. 3 PO3BUTKOM BETETAaTHMBHOI Macu moTpeda y BOJAL 3pOCTa€ 1 jJocsirae
MakcUMyMy B (a3i OyToHi3allil 1 [IBITIHHS.

V nunHi BUnano nume 36 MM ONajiB, a TeMIeparypa MoBiTps csarayna 3a 23 °C,
10 TIPU3BEJIO JI0 3HWKEHHS BOJIOTOCTI IPYHTY y 30HI OyJIb00yTBOpEeHHS 110 2,1-2,6 MM.
MakcumanbHa KuUibKicTh (174 MM) omajiB BuUIaja y CEpIHI 3a CEPEeIHbOMICSYHOL
temmnepatypu 20 °C, Ta mocnpusiaa Kpamomy HapOCTAHHIO Macd Oyib0 i 301IbIIEHHIO
BPO’KaI0 KapTOILII.

Ha nepion 30upanHs Bpoxkaro y BEpecHI BUNAJIO HailMeHIle omajiB (22 MM) i
3HM3WIACh Temmneparypa nositps g0 15 °C. 3amac mpoayKTUBHOI BoJOrH B rpebeHi B
30H1 Oyne0oBoro rHizaa 10-15 cm cranoBus 10,1-10,9 mm. [NapoTepmiuamii KoediiieHT
3a mepioj BereTalli KapTomi cTaHOBUB 1,3, a HalOuTbiuii cepeanbomicsiunnii ['TK 2,8
OyB y CepIiHi.

3HAYHOI PI3HULI Y BOJIOTOCTI IPYHTY B 3aJIe)KHOCTI BiJl IIMPUHH MDKpPSAb HE
crocrepiraiv. Ajie B yMmMOBax JaHOTO POKY MpH IIMPUHI KOMOIHOBAHMX MIKPSIb
(75+85 cm) y 3oHi OymsOoyTBOpeHHs 10-15 cm Bona Oyna Ha 0,3 MM BHIINOI BiX
KOHTPOJIIO 32 MOBHUX cX0/1B 1 Ha 0,6 MM B mepioj LBITIHHA Ta OyJsa MeHIow Ha 0,8 MM
B TIepioJ1 30upaHHs BPOXKAo.

B ymoBax 2013 poky nepen caaiHHIM KapTOIUIl TeMIeparypa IpyHTy Ha TJIMOWHI
5-10 cm cranopuna 9,9 °C. B nopmanemomy Temmeparypa IIOBITpS 1 IPYHTY
30UTBIITyBasIach. BomoricTh TpyHTY B TpeOeH1 MICs CaiHHA KapTOIUll HA TTUOWHI 5 cM
Oyna B mexkax 1,0-1,4 MM, a B 30H1 po3srtarryBanHs 0yias0 (5-10 cm) Bona 3pocia o 5,0-

6,6 MM (momarok B 2). IlizBumenns temmeparypu y tpasui mo 18°C, mocraThs
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KiIbKiCTh omaziB 62 MM i mo0pe nporpituii rpynr (17,6 °C) cipusian nosBi cxoxis Ta
MOJANIBIIOMY POCTY 1 PO3BUTKY POCIIHH.

JloctaTHS KUTbKiCTh omamiB (M0 78 MM) y 4YepBHI, HaBiTh 3a IIiJBUIICHHS
Temnepatypu IpyHty m0 21,5 °C icToTHO He BIIIMHYIa Ha POCIMHM KapTOILI i
MPOXOKEHHS (DEHOJOTTYHUX (a3 PO3BUTKY. BOJOriCTh IPyHTY B 30HI pO3TallyBaHHS
Oyns0 1 kopeHeBoi cuctemu (5-15 cm) 3Haxommmack B Mexax 2,4-5,2 mm. Taxuit
I'PYHTOBO-TIOBITPSIHUN PEXHUM CIOCTEpIraBcs y JUIHI (Tepio] HBITIHHSI KapTOILT).
HenoctatHst KiTbKICTh BOJIOTM Ta BHCOKI TEMIIEpAaTypH TMOBITPSA 1 IPYHTY JCIIO
OPU3YIIUHUIN PICT 1 PO3BUTOK POCIUH Ta (HOpMYBaHHS BpOXkaro KapToruii. Maibxke
IIOJICHHI JOILIl Y BEpPEecHI HE JO03BOJIIM CBOEYACHO 310paTH BpoXkail B ONTHUMAabHI
CTPOKH, a 1€ IPU3BEJIO 10 HOro HEeJO000PY, Ta MOTIPIIECHHS IKOCTI OYJIbO.

Iapotepmiunnii koedimient (I'TK) 3a nmepiox Bereranii 6yB 1,3, a 3a BepeceHb
BiH 301IbITUBCS B 3,3 pasu, CATHYBIIM MOKa3HUKa 4,3.

Benuke 3HaueHHs 3a BHUPOULIYBAHHS KapTOIUIl MAa€ WIUIBHICTh TIPYHTY, SKa €
OJIHAM 3 HAMBaXUIMBIIIMX MOKAa3HUKIB POAIOYOCTI IPYHTY 1 B TOM K€ 4ac TUHAMIYHOIO
iX BIACTUBICTIO, SIKA 3HAXOAUThCA B CKIAJIHIA 3aJE€KHOCTI Bl THUIy IPYHTIB,
MEXaHIYHOTO CKJIaxy, crnocolOy 1 rmmbOunu 00poOiTKy. OIHOYaCHO 3 BH3HAYEHHSIM
BOJIOTOCTI BH3HAUadW WIUIBHICTH 1 TBEPHICTh TPYHTY B PSAAKY Ta MDKPSIISIX, 1€
MPOXOJSATh KOJIECAa TPAKTOPA 3 METOIO iX XapaKTEPUCTUKHU B 30H1 PO3TAIlyBaHHS OyJb0.

JlocmDKeHHSIM BCTAaHOBJICHO, IO MICHS CaAiHHS KapTOIUIl HaMEHIa IIUIHHICTh
rpyuty (1,08-1,16 r/cm®) HesanexxHO Bin IIMpPUHM MiXpsaab Oyina B rpeleHi, ne
po3TaiioBani Oyas0u kaproruii (Tad. 3.4).

Ha ninsHkax miciis Mpoxoay KOJIIC TpakTopa MUIBHICTh IpyHTY B mmapi 0-20 cm
OyJia BUIIOIO, HIXK Ha JUISIHKAaX 0€3 MpOoXOoAy KOJIIC TpakTopa. B 4MCIOBUX 3HAYEHHSX

1151 PI3HUILIS TTOKa3ajia iICTOTHY Pi3HUITIO MK BapiaHTaMH.
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Tabnuys 3.4
BB mMpuHA MIZKPSIb TA IJIONUII MEXAHIYHOTO HABAHTAKEHHS

Ha WiJabHicTh IPyHTY B Wapi 0-20 cm, cepeane 3a 2011-2013 pp.

lupuna, cM I{inbHicTH IPYHTY, I/cM®
MDKpSIAB | IIMH TpaKTopa . 0e3 TPOX0oay KOJJIC |  MICIIs MPOXOIY
B rpeOeHi1 :
(A) (B) TpaKTopa KOJIIC TPAKTOpa
ITepen camiHHSIM KapTOILI
- | 394 | | 1,28
[Ticnst camigus
70+70 39,4 1,16 1,30 1,36
75+75 39,4 1,11 1,26 1,32
75+85 39,4 1,08 1,20 1,26
daxTop A 0,98 0,89 0,82
HIPgs daxTtop B 1,01 1,01 0,87
®daktop AB 0,99 0,91 1,11
[Ticnst 06pobiTky MT3-82 + KOH-2,8AM
70+70 39,4 1,24 1,28 1,43
70+70 24,1 1,24 1,33 1,45
75+75 39,4 1,19 1,23 1,29
75+75 24,1 1,22 1,24 1,33
75+85 39,4 1,18 1,18 1,20
75+85 24,1 1,22 1,23 1,26
daxTop A 0,78 1,05 0,92
HIPgs daxrtop B 0,99 1,02 0,94
®daktop AB 0,95 1,04 1,07
30upaHHs BpOXKAIO
70+70 39,4 1,31 1,35 1,62
70+70 24,1 1,37 1,38 1,64
75+75 39,4 1,18 1,24 1,48
75+75 24,1 1,21 1,32 1,52
75+85 39,4 1,15 1,33 1,45
75+85 24,1 1,23 1,36 1,48
dakTop A 1,12 1,02 1,11
HIPgs ®dakTop B 1,09 1,06 0,99
®daktop AB 1,13 1,12 1,13

Bnpoosxk BeretariiHoOro nepioly BCi MOKa3HUKH MIUIBHOCTI IPYHTY 3pOCTaju 3a
paxyHOK TMPHUPOJHOTO CAMOYIIUIBHEHHS Ta T BIUIMBOM Jii XOJIOBUX CHCTEM

ESHEePreTUYHUX 3aC00iB.
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HajimeH1ia niiibHICTh ITPYHTY MICIs MDKPSAHOrO oOpoOiTKy Oyna y BapiaHTi 3
KOMOIHOBAaHUMH MUKPSIASMU 1 po3MIpoM IIMH Kojic Tpaktopa 39,4 cm. Ilo neHTpy
rpebens B mrapi 0-20 cm Bona ckimagama 1,18, y MDKpsaaasx 0Oe3 Mpoxoay KOJIiC
Tpaktopa — 1,18, a micna npoxogay mmH Tpaktopa — 1,20 r/cM®, mo MeHme Bix
KOHTpOJIIO BiANOBiAHO Ha 4,8; 7,8 1 26,1 %. Jlemo BUIa UIIIBHICTS IPYHTY y BapiaHTi 3
po3mipom 1muH 24,1 cM, ane TOKa3HUKMA 1i HE TMEPEBUIIYIOTb BEPXHIO MEXY
ontuManbHOT minsHocTi 1,3-1,5 r/em® 1 1e mae MOXKIMBICTH c(OPMYBAaTH KpaIiuii
ypoXai KapTOTLIi.

Jlo 30upaHHs BpOKar0 KapTOIUIl LIUIBHICTD IPYHTY 3pOCia K BIAMOBITHO IIUPUHI
MDKpSiib, TaK 1 JO pO3MIpY LIKMH KoJiic TpakTtopa. [Ipore Ha BapiaHTax 3 KOMOIHOBAaHOIO
MIMPUHOIO MDKPsAb 75+85 cM y 30H1 po3ramryBaHHs Oyns0 BoHa Oyma Ha 12,3 1 6,2 %
MeHIIa Bix konTposmo 1,31 r/cm®. Haii6inblna IiabHICTE IPYHTY MNC/IS MIPOXOAY KOJIC
TpakTopa BiAMIYEHA Ha KOHTPOJI MO CIIAY IIKWH KOJIIC TpakTopa BoHa ckiana 1,62-1,64
r/cm® Tomi, K 3a KOMOGIHOBAaHOI IMPUHU MiXpsAas 75 + 85 cM BoHa Oysa HHKYOIKO i
craHoBuia 1,45-1,48 r/em®.

Cepen (pi3nyHMX BIACTUBOCTEHN IPYHTY, SIK1 BIIITPAIOTh BAXJIUBY POJIb B MPOLEC]
MPOPOCTaHHS (CXOJMIB) KapTOIUN HEOOXITHO BHIUIUTH HOTO TBEPIICTh. TBepHiCTh
3HAXOJHUTHCS B TICHOMY B3a€EMO3B’S3KY 3 00'€MHOIO 1 TUTOMOIO Macor TBepjoi (a3u
IpyHTy. BoHa € nqyke NHMHaMIYHOIO BEJIMYMHOIO 3aJIeKHOIO BiJ 0aratbox (paxTopis
cepell OCHOBHUX — BOJIOTICTh, CTYIIHb arperaTHOCTI 1 croco0y #oro o0poOKwu.

B pesynbTaTti mpoBeAEHUX MOCHIKEHb BU3HAUYE€HA TBEPHICTh IPYHTY B 30HI
psaKa, Ha CXWiIi rpeOeHs Ta B MDKPAIIl B 3B’ SI3KY 3 PI3HOIO HIMPHUHOIO MIKPSIb 1 LIUH
KOJIIC TpaKTopa.

Pe3ynbTaTy Hammx JOCHIIKEHb MOKa3aju, 1110 TBEPAICTh IPYHTY SIK B 30HI psJiKa,
TaK 1 B MDKDSUIJII Ta Ha CXMI IpeOCHS 3MIHIOETHCS 3aJIeKHO BiJ| IIUPUHH MIXKPSIb 1
PO3MIpY IIKMH KOJIIC TPAKTOpa, KiTbKOCTI MIXPAAHUX 00po0iTKiB (momxatku I'-I" 2).

Cnig BigMiTUTH, 10 B cepeanbomy 3a 2011-2013 pp. HaiiOuibia TBEpHICTH
IpyHTy Oyna B MIKPSIAAAX TICAS TPOXOMYy KOJIC TPaAKTOpa, SIKa TOCTYIIOBO
30UIbIIIyBaJiach 70 KiHI Beretaii 3 24,2 Kr/cM? Ha KoHTpoi j0 32,4 Kr/cM?, npu

30upaHHi BpoKaro ii Bemm4aruHa 3pocia Ha 8,2 kr/cm? abo Ha 33,9 % (Tabu. 3.5).



Tabnuys 3.5

BruiuB miMpuHM MiZKPSb i IO MEXaHIYHOT0 HABAHTAKEHHS HA TBEPAICTD

rpyury B mapi 0-20cm, kr/cm?, cepeane 3a 2011-2013 pp.

e upuna mun 39,4cm (B) . ‘ I_HI/IpIZ/IHa il 24,1cMm (B)
—— . TBepglcTL TPYHTY, KT/CM ' .
om (A) B rpeGesi Ha CXumi | BMDKpANL | — HA CXWII | B MDKPAI
rpeOeHs TISIX rpeOeHs IISIX
Canigas
70+70 1,0 15,1 23,6 1,0 16,1 24,1
75+75 0,8 12,9 22,2 0,9 13,5 22,7
75+85 0,8 9,8 20,4 0,9 11,8 21,0
HIPos, A 0,94 1,94 1,78 0,95 2,01 1,86
B 0,98 2,03 1,91 0,91 1,98 1,91
AB 0,96 1,99 1,85 0,93 2,00 1,89
Mixpsaanii 06po6iTok MT3—-82 + KOH-2,8 AM
70+70 1,7 13,8 24,2 1,9 14,5 24,5
75+75 1,5 12,8 22,8 1,7 13,5 23,7
75+85 1,3 12,7 21,7 15 12,3 22,1
HIPos, A 1,21 1,11 1,35 1,82 2,03 2,35
B 1,45 1,34 1,58 1,91 1,99 2,05
AB 1,32 1,23 1,47 1,87 2,01 2,19
O6pob6iTok MT3-82 + ArperaT ajist cafiHHS 1 OISy
70+70 1,8 17,0 24,2 2,0 18,5 25,1
75+75 1,6 15,6 23,7 1,8 17,1 24.8
75+85 15 15,0 21,6 1,6 15,6 22,9
HIPos, A 1,25 1,98 2,06 1,98 2,34 2,34
B 1,64 2,07 2,13 2,05 2,19 2,46
AB 1,49 2,12 2,21 2,11 1,99 2,51
Mixpsaanii 06po6iTok MT3—-82 + KOH-2,8 AM
70+70 (k) 2,0 19,5 29,5 2,9 20,3 31,1
75+75 1,8 18,0 29,0 2,6 18,8 30,3
75+85 1,7 17,9 28,1 2,5 18,5 26,8
HIPos, A 1,12 2,31 1,12 0,97 2,12 2,74
B 1,35 2,09 1,29 1,01 2,08 2,56
AB 1,27 2,25 1,46 1,09 2,23 2,69
30upaHHs ypOxKaio

70+70 2,6 19,0 32,4 2,8 20,1 34,0
75+75 1,9 15,7 29,6 2,1 17,0 30,4
75+85 2,0 15,2 27,4 2,1 17,1 28,6
HIPgs, A 0,99 2,57 2,25 0,98 1,59 2,44
B 1,01 2,34 2,41 1,03 1,82 2,83
AB 1,15 2,66 2,36 1,08 1,76 2,67
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3acTocyBaHHS PO3MIUPEHUX MUKPAIb 75+75 ¢M BIAMOBIAHO 3MEHIITHIIO TBEPIICTh
Ha 29,8 %, a koMOiHOBaHUX 75+85cM — 10 26,2, 110 BIJAMOBIIHO MEHIIE BiJ] KOHTPOJIIO
Ha 13,2 % npu mmpuni mmH 39,4 cM 1 Ha 16,7 % 3 mmHaMu mmpuHoio 24,1 cm.

TBepaicTh TIpyHTY B 30H1 po3TamryBaHHd Oyias0 rimbOunor g0 20 cM Ha
po3mUpeHux MKpsISX (75+75 ¢M) 1 mMHAMH KoJiic TpakTopa 39,4 cM Miciisl IepIIoro
0o0po0OiTky kapTorii Oyma Ha 17,8 % MeHma BiJi KOHTPOJHHOTO BapiaHTy abo Ha
1,7 xr/cM?, a mpu 30MpaHHI BpOXKal0 BOHA 3MeHIIMiack Ha 30 % BiJ KOHTpOIIO
BinnosigHo Ha 2,6 kr/cm?. Ha xomGiHoBanuX (75+85 cM) MIXKPAAAX CIIOCTEPIracThes
TEHICHIIISI 3MEHIICHHS TBEPAOCTI IPYHTY B MOPIBHSAHHI 3 MUKPAIASIME MUPHHOIO0 70 cM
(KOHTpPOJB), IO € OJHIEI0 3 TEepeBar PO3IIMPEHUX Ta KOMOIHOBAaHUX MIKpSANb B
TEXHOJIOT1i BUPOUTYBaHHS KapTOILII.

Takum ynHOM, IPU MDKPAIIAX MHUPUHOIO 70 CM TPYHT B 30H1 Oyb00BOTO THI3/A
(0-20 cm) GinbIn yIIIIBHIOBABCS, HIX MPH 3aCTOCYBAHHI PO3IIUPEHUX MIKPSIIb.

[ToxiOHY TeHIAEHWIIO 31 3MIHM TBEPJOCTI IPYHTY SIK IO ILIEHTPY I'peOeHs, TaK 1 B
MDKPSAJISIX CHOCTEpIraiv y BapiaHTax 13 3acCTOCYBaHHSM IMHMH po3MipoMm 24,1 cMm
(9,5 mrorimiB).

OTxe, BUBHAUCHHS TBEPJIOCTI IPYHTY B PsAKaX, HA CXUJ TpeOeHs 1 B MUKPSIIIL
MOKa3aJio, M0 MPHU PI3HIA MIHUPUHI MIKPSAIb MOCUIIOETHCS BIUIUB XOJIOBUX CHUCTEM
CUIBCHKOTOCTIOAAPChKUX arperariB Ha TpyHT. Ha nepioj 30upaHHs Bpokaro HaOUIbIIa
TBepaicTh 27,4-32,4 Kr/cM? BCTaHOBJIEHA B TEXHOJOTIYHUX MIKPSAUIAX, ACIIO MEHNIE ii
sgauenns  (15,2-19,0 kr/cm?) BigmideHo Ha Bigkoci rpebeHs 1 HaliMeHIIa

(1,9-2,6 xr/cM?) — 10 LIEHTPY TpeOeHs B 30H1 PO3TALTYBaHHS OYIIbO.

3.3 BauMB arporexHoJIOTiYHMX eJIeMEHTIB Ha 3a0yp'siHeHiCTh HacaJIKeHb
KApTOILIi

Kapromns gyxe uytnuBa no Oyp'sHiB 1 HaBiTh npu 3a0yp’siHeHocTi 150 pocnun
Ha 1 M? BOHM INOIJIMHAIOTH MOKMBHHUX PEYOBMH 13 IPYHTY CTiIBKH, IO BiAmoBizae
CTBOpEeHHIO Bpokaro kaptomii 15,0 t/ra. Otmxe, 3a0yp'sHEHICTh TOCIBIB KapTOILT

3QJIMIIAETHCS OJHUM 3 OCHOBHHUX (PaKkTOpiB HeA00Opy 3HAYHOI YaCTHHU BPOXKAIO.
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Hagite npu cepennboMy piBHI 3a0yp’SSHEHOCTI KapTOIUIl BpokKail 3HIKYEThcsl Ha 2,0-
2,5 1/ra [91, 92].

[TpoBenenwuii, 3a nonomororo Oypa KanentreBa, 001k HaciHHs Oyp’siHIB MMOKa3aB,
110 Ha BiTHOCHO OKYJIbTypeHUX noysix [HerutyTy kapromnsipctea HAAH 3anmacu B 0-20
CM IIapi IPYHTY BeJIMKi i CKIajaloTh B cepefHboMy Oins 18-25 Tuc. mT. Ha 1M2
BcranoBneno, mo Ha MOCTIAHIA AUISHIN, A€ TMPOBOAMIA JOCIIIKEHHS 3 KapTOIUICIO,
nepesi 3akiIaJlaHHsAM JOCIIJIIB 13 3arajbHOro 3amacy HaciHHg Oyp'sHiB — 95-97 %
CTaHOBWUJIM OJHOpiuHi. Ha mociBax kapTomuil mnepeBakald B OCHOBHOMY JBOJIOJIbHI
Oyp’siHH, 13 HUX 3a BHJOBUM CKiajoM: Joboma Oima (Chenopodium album L.), cBipina
3BuyaitHa (Barbassa vulgaris R.). I3 3makoBuxX OCHOBHMMH OYyJIM OJHOJOJIbHI Oyp’sHU:
mutnii cusmid (Setaria glausa P. B.) ta nupiii moe3yunii (Agropyrum repes L.).

[IpoBigHe Micuie B 60poThO1 3 Oyp’SHAMHU HaJEKHUTh arpOTEXHIYHUM 3aX0JlaM Y
CUCTEM1 MEXaHI30BaHOTO JOTJISAY 3a HACAPKEHHAMH KapTorui. B 3B’s3ky 3 1mum
IIPOBEIECHO JOCIIKEHHS 3 BU3HAUYECHHSI BIUTUBY IIMPHUHHU MIKPSIIb 1 pO3MIPY IIUH KOJIC

CHEPTeTUYHOTO TPAKTOpa Ha 3a0yp'sHEHICTh MOCiBiB KapTorLi (Tad. 3.6).

Tabnuys 3.6
3a6yp'anenicTs kapromii copry Cepnanok, mr./m%, cepeane 3a 2011-2013 pp.
[Iupuna, cm Ilepen ITepen
00po0ITKOM 00poOITKOM 30upanHs
. IITMH TpaKTopa . :
MDKPSIB (A) (B) MIDXPSIb repOoiruIoM BpPOKat0
(moBHi cxoau) | (OyToHizairis)

70+70 39,4 14,6 58,2 23,4
70+70 24,1 14,9 57,9 24,1
75+75 39,4 15,7 53,4 20,7
75+75 24,1 15,3 54,3 23,5
75+85 39,4 14,0 48,0 23,0
75+85 24,1 14,3 48,0 24,0
daxkTop A 1,32 1,28 1,11

HIPgs ®daktop B 1,41 1,36 1,99
daktop AB 1,53 1,52 1,83

[TimpaxyHok Oyp'siHIB y 30HI psiiKa IO MEpUMETPy TpeOCHs MOoKaszaB, IO B
MOYATKOBUI  Tepio  Beretamii KapTorun (CXOAW) HaWMeHIIa I1X  KUIBKICTh

(14,0 i 14,3 mr. na M?) Oyna Ha AIAAHKAaX y BapiaHTi 3 KomOiHoBaHOW (75+85 cMm)
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HMIMPUHOIO MUKPSAAL 1 po3mipoM 1muH 39,4, 24,1 cMm, y copty Cepnanok. [lemo Oinbiie
3a0yp’siTHEeH1 OCiBU 3a(piKCOBAHO Ha JIISHII 3 PO3MMPEHUMHU MKpsaasamu (75+75 cm),
ne iX Kuipkicth Ha 7,5 1 4,8 % Oinblna, HOK Ha KOHTpoi. [3 301IbIIeHHAM TEpioay
BereTallii 4uceNbHICT, Oyp'saHiB 3pocTana. Ilepen 0oOpoOGITKOM IOCIBIB TepOIMIOM
(Tityc 50 r/ra + Tpenn 90) uncenbHICTh OYp'ssHIB Ha BCiX BapiaHTax Oyna Bix 48,0 10
58,2 mir./M?. Y BapiaHTi 3 KOMOIHOBAaHOK INMPUHOI Mikpsaas (75+85 cm) Gyp'sHis
oymo Ha 17,5 % MeHme Bix KoHTpomro 58,2 mr./mM%, a Ha posmmpenux (75+75 cm)
MDKpSAasx iX Oyno menmie Ha 8,3 %. 3acTocyBaHHS TepOIUTY T03BOJISE 3HUIIUTH SK
OJTHOJIOJIBbHI, TaK 1 ABOJ0JIbHI Oyp’siHu Ha 88-93 % 1 gano 3mMory yTpuMyBaTH TOCIBH Yy
YUCTOMY CTaHi. 3a mepioj A0 30MpaHHs BPOKAI0 YUCENIbHICTH Oyp'siHiB 3pocia a0 20,7-
24,1 mr./Mm2.

[Ticnst HacTaHHA IHTEHCUBHOTO POCTY KapTOILI KUIBKICTh OYp'siHIB B TTOCAIKaX 10
BapiaHTaxX JOCHiAy 1CTOTHO He pi3Hmiach. [loaiOHa TeHaeHIis 1Mo 3a0yp’sSTHEHOCTI

criocTepiraiach 1mo copty SBip (tabum. 3.7).

Tabnuys 3.7
3a0yp'anenicTh nocieiB kapromii copry fAsip, mr./m?, cepeane 3a 2011-2013 pp.
[[IupunHa, cm ITepen ITepen
00poOITKOM 00poOITKOM 30upaHHs
: IIMH TPaKTOpa . :
MDKpSIb (A) (B) MIXPSIb repOiruIoM BpPOKAIO
(noBHi cxoau) | (OyToHi3ais)

70+70 39,4 12,7 64,3 13,8
70+70 24,1 12,2 62,8 11,0
75+75 39,4 13,1 40,3 12,2
75+75 24,1 12,9 39,6 12,3
75+85 39,4 12,2 47,8 11,4
75+85 24,1 12,2 47,8 12,1
®dakTop A 0,82 1,62 1,51
HIPgs daxTtop B 0,99 1,86 1,29
daxkrop AB 0,93 1,72 1,53

3a paxyHOK OUIbII PO3BMHEHOIO KYyIa KAapTOIUll MO copTy SBIp KUIBKICTh

Oyp'siHIB TIepe T 30MpaHHIM BpOKar0 3MEHIIIIACH B MOPIBHAHHI 3 copToM CepriaHok Ha

8,5-13,1 m./™m2.
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Crig BIIMITUATH, IO TTPOBEACHUMH JTOCTIPKCHHSIMU BCTAHOBJICHA 3HAYHA PI3HUIIS
B 3a0yp’sHeHOCTI mocafgok kaptorun B 2011 pomi. HakimeHma iX KUIBKICTb
criocTepiraigach K mepen oOpoOITKOM MDKpsiib, TaK 1 BIOPOAOBXK Bereralli pOoCIUH
(momarok J[ 1 J] 1). Ile cBimunTh Mpo BIUIMB MOTOAHUX YMOB Ta ()a3 poCTy 1 PO3BUTKY

POCIIMH KapTOILIi.

3.4 BB arpoTrexHoJIOTIiYHMX YHHHHUKIB I COPTY KAapTOIJi HA IOJbOBY
CXOXKiCTh, IMHAMIKY PO3BUTKY Ta JIUCTKOBY MOBEPXHIO POCJIUH

Bynas0u kapTorii mpopocTaroTh B MO i BIUIMBOM OaraThox (akTopiB, sKi
BIJIPI3HSIOTBCA Bij] J1abopaTopHuX. BHacaiOoK IbOro MOJBOBA CXOXKICTH KapTOILI
KOJIMBAETHCS B IMIEBHUX MeXaX. ToMy HOpMY CaiHHS 3a3BUYAll JEIIO 3aBHINYIOTh, a I1€
HE TUIBKU 301IBIITy€ BUTPATH HACIHHS, aji€ I BIUIMBA€E HA BPOXKAMHICTD.

Ha cxoxicte Oynp0 4MHATH BIUIMB Taki (akTopu, sK Temmeparypa,
nepecaIuBHUl 00pOOITOK TPYHTY, IIUIBHICTH 1 TBEPAICTh, BOJIOTICTh 1 TIIMHUCTICTH
IPYHTY, TTIMOMHA CaJliHHS, po3Mipu Oyib0 Ta 1H. I3 HUX, B MepILy yepry, CiaiJ BUAUIATH
po3mMipu Oynb0 Ta TIMOMHY CaAiHHA TakK, SK BiJ JAaHUX MOKA3HUKIB B 3HAYHINA Mipi
3aJIEKUTH 1X MOJHOBA CXOXKICTh.

BcTaHoBiieHO 3HAUHY 3aJIeKHICTh TMOJBOBOI CXOXOCTI BIJ TYCTOTH CaiHHA 1
HIMPUHA MDKpsAAb. HailOuibly MoiaboBYy CXOXKICTh KAapTOIUIL BIIMIYEHO Yy copTy SBip
(95,6 %) npu rycrorti camiaHs 63,7 Thc./ra, ado Oumbmie Ha 12,6 % BiI KOHTPOIIIO
(83,0 %) 1 rycrorti caniaas 72,9 tuc./ra (noparok XK).

Ha nepion 30upanHs BpoXkaro Ha KOMOTHOBaHMX MUKpsAsX (75 + 85 ¢Mm) rycTota
pociuH Oyna 58,5 Tuc./ra, mo cranoBuio 91,8 % Big Hopmu caminuag 63,7 tuc./ra. Ha
KOHTPOJI1 TYCTOTa 30eperyiach 10 30MpaHHsl Bpoxaro Ha piBHI 57,8 Tuc. KyuliB/ra, abo
mumie 79,3 % Bin caminng. lle cBiguuTh mpo Te, MO0 B MPOIECI BEreTarii 3a paxyHOK
PO3MIMPEHUX MDKPSAb POCIMHU MEHIIE MOMIKOHKYBAJIMCh XOJOBUMH CHCTEMaMH
MamuH. [logiOHy TEHAEHII0 TMOJIbOBOI CXOXOCTI KapTOIUI CIOCTEPIraii y COpTY
Cepnianok, e Ha KoMOIHOBaHHX MUKpALIaX (75 + 85 cm) Bona Ha 10,9 % Oyma 6inbiia

BiJ KoHTpoITt0 78,3 % (momatok XK 1).
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HaiiGinema 91,8 % monboBa cx0xkicTh KapToILIi B cepenaboMy 3a 2011-2013 pp.
JTOCITKeHb copTy SBip Oyna y BapiaHTi 3 KOMOIHOBAaHMMH MIKpSAAAIMU 75 + 85 cM 1
IIUPHUHOIO IIWH KOJIic TpakTopa 39,4 cMm, mo Ha 3,6 % Oinbiia Bijg KoHTporo 88,2 %, a 3
po3mipom muH 24,1 (9,5 mrorimiB) 30utbmmiacek Ha 4 %. Jlo 30upaHHS BpOXKaro
KapTtoru 30eperioch BianoBiaHo 88,0 1 88,4 % KymiiB, mo OiibIIe Bijg KOHTpoJo 83,8
% na 4,214,6 % (tabm. 3.8).

Tabnuys 3.8
BnuiimB Ha M0JILOBY CXO0KIiCTH KAPTOILTi cOPTY SBIp rycTOTH CAXiHHA i INMPUHH

MIKpAIb, cepenne 3a 2011-2013 pp.

[upuna, cMm I'ycroTa nociBiB, TuC./Ta
I'ycrora
IITUH
MIDKPSIJIb CaJlHHA, | IIOBHI % BI1J 30MpaHHS % B
TpakTopa
(A) B) TUC/Ta | CXOAM | CaiHHSA BpPOXKAKO CaJlIHHS
70+70 39,4 69,2 61,0 88,2 58,0 83,8
70+70 24,1 69,2 62,4 90,2 58,6 84,7
75+75 39,4 66,7 60,8 91,2 57,7 86,5
75+75 24,1 66,7 60,5 90,7 57,9 86,8
75+85 39,4 65,6 60,2 91,8 57,7 88,0
75+85 24,1 65,6 60,5 92,2 58,0 88,4
®dakTop A 1,07 0,93
HIPgs daxTtop B 0,99 0,89
dakTop AB 1,25 1,03

VY copry CepnaHok BCEpeaHROMY 3a POKH JOCHIKEHb MPU KOMOIHOBAHUX
MDKpsaasx (75 + 85 cm) monboBa cxoxicTh Oyra OibIna Bix KoHTpoiro 85,5 % nHa 2,8
% mnpu MeHII rycTroTi caaiHHsS Ha 3,3 Tuc./ra. Jlo 30uMpaHHS BpOXKarO KapTOIUI
30epersiock BianoBiaHo 83,6 1 88,4 % kymiiB, mo Outbie Big kKoHTposao 80,2 % Ha 3,4 1

8,2 % (tabu. 3.9).
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Tabnuys 3.9
BruiuB Ha MOJILOBY CX0XKiCTh KApTOILIi cOpTy CepnaHOK ryCTOTH CAXiHHS |

LHIMPUHHA MIKPAIb, cepenne 3a 2011-2013 pp.

[[upuna, cm I'ycrora nocieiB, THC./Ta
['ycrora
MDKPSIIb [IHH Ca/IiHHA, [MOBHI % Bim | 30upanns | % Bin
TpakTopa : :
(A) (B) THC/Ta CXOI1 CaJlHHS | ypOXKaro | CaJiHHA
70+70 39,4 69,1 59,1 85,5 55,4 80,2
70+70 24,1 69,1 58,6 84,7 55,9 80,9
75+75 39,4 66,7 56,9 85,3 54,7 82,0
75+75 24,1 66,7 57,5 86,2 55,0 82,5
75+85 39,4 65,8 58,1 88,3 55,0 83,6
75+85 24,1 65,8 58,1 88,3 55,3 84,0
dakTop A 1,34 1,33
HIPgs dakTop B 1,09 1,06
®dakTop AB 1,98 2,01

BcraHoBiieHO, 110 ONTHUMAIbHOIO IIMPUHOK € KOMOIHOBaHI MDKPSIIS
(75 + 85 cm), me Mo MUPOKUX MIKPSIISX PyXaroThCsl KoJieca TpakTopa B IPOIECI
MDKpSAHUX OOpOOITKIB 1 HE BIUIMBAaIOTh Ha TpedeHi Ta pocinuHu. Ha posmmpeHux
MDKpsaasx g0 75 + 75 cm ta crangaptaux 70 + 70 cM (KOHTpPOJIB) MOJTHOBA CXOXKICTh
KapToIull OyJia HUKYOIO SIK 10 copTy SABip, Tak 1 mo copTy CepraHok.

Bigomo, mio Bpoxkait kaptommi Ha 90-95 % dopmyerbcs 3a  paxyHOK
dboTOoCUHTE3y, TOMY IUIONIA ACUMUISIIAHOI MOBEPXHI JIUCTS — 1€ OJHUH 13 Ba)KJIMBUX
MOKAa3HUKIB, 1[0 BU3HAYAE PIBEHb YPOXKAMHOCTI KAPTOILII.

BaknuBe 3HaueHHS JJI1 1HTEHCHBHOCTI OCBITJICHHS Ma€ HE TIIBKH PO3MIIICHHS
JMCTKIB Ha cTe0jax, ajie il B 3Ha4HIA MIpl I'yCTOTa CTOSIHHSI POCIUH HA OJIMHULIL TIJIOLI1
MOCIBY Ta MIUPUHA MIKPSIIb.

B pesynbraTi mpoBeeHUX JOCHIKEHb BH3HAYEHA aCUMUIAIINHA TOBEPXHS
JIMCTKIB B 3aJIEXKHOCTI BiJl IIMPUHU MIKPSib, PO3MIPY LIMH KOJIIC TPAKTOpa Ta COPTY
kaprorut. OaepikaHi pe3yabTaTH MOKa3HUKIB JIMCTKOBOI TOBEPXHI CBIYATH MPO TE, 110
(akTHYHA BEIWYMHA HA PO3IMIMPEHUX 1 KOMOIHOBAaHUX MUKPSISIX B CEPEAHBOMY JICIO

pi3HMIach Big KoHTpoJto (Tadu. 3.10).
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Tabnuys 3.10
ILioma JUCTKOBOI MOBepXHi y a3y UBITIHHSA KAPTOIJII 32J1€KHO BiJl IIUPUHU
MIKPSIIb i MEXaHIYHOT0 HABAHTAMKEHHS HA IPYHT (PO3Mipy IIMH KOJIiC TPaKkTopa),

cepenne 3a 2011-2013 pp.

[Iupuna, cm ITnom1a IMCTKOBOI MOBEPXHI, M2
: IITUH SABip Cepnianok
MDKPSIIh
(A) TpakTopa 31 31 Ha Ira, 31 31 Ha Ira,

(B) Kynia | crebrna THUC. Kyma | crebna THUC.
70+70 39,4 0,51 0,14 30,9 0,51 0,15 30,3
70+ 70 24,1 0,53 0,15 33,0 0,54 0,16 31,7
75+75 39,4 0,60 0,16 35,1 0,56 0,18 32,0
75+75 24,1 0,60 0,16 35,7 0,59 0,19 33,8
75+85 39,4 0,66 0,18 37,9 0,63 0,19 36,5
75485 24,1 0,68 0,18 39,3 0,68 0,23 38,7
®dakTop A 3,36 3,37
HIPos dakrop B 3,03 2,77
dakTop AB 5,04 4.68

[cTOTHMI BIUIMB Ha IUIOUIY JIMCTKOBOI MOBEPXHI Majla KOMOIHOBaHa IIMpHHA
MIXPSJIb 13 3aCTOCYBaHHSIM IIMH KOJIC TpakTopa sk po3mipom 39,4 cM, Tak 1 24,1 cm. 3
PO3MIMPEHUMH MUKPSAAsIMUA 75 + 75 ¢M 1muioma JUCTKOBOI MOBEPXHI MO copTy SBIp
Ginbma Bix koHTpomo 30,9 thc.mM?/ra Ha 4,2 THc.M%/Ta 3 mMpHHOKW mHH 394 cM i Ha
4,8 tuc.m?/ra 3 mmpunoo 24,1 cM, mo BianosigHo Ginbmie Ha 2,6 1 5,5 %. Hali6inbimy
IUIOIIY JIMCTKOBOI IIOBEPXHI POCIMH KapTomm 37,9 Tuc.m?/ra crocTepirany y BapiaHTi
13 KoMOiHOBaHUMHU MiKpsaasmu (75 + 85 cM) Ta 3 KoilecamMu TpakTopa MIUPHHOIO
39,4 cm i 39,3 thc.m¥ra 3 mmHaMM mmpuHOK 24,1 cM, MO BHIIE BiJ KOHTPOIIO
BiamosigHo Ha 7,0 i 8,4 Tuc.mM?/ra abo Ha 22,61 27,2 %.

AHaJ3yl0ud TOKA3HUKU JIMCTKOBOI TOBEPXHI OJEp’KaHl 3 OJIHOrO Kyllla
KapTOILTi, BIAMITUMO, IO P BUKOPUCTAHHI CTAHAAPTHOI mUpUHU MIXpsiab 70 + 70 cm
(KOHTPOJb) MOKA3HUK IUIOLII JIMCTKOBOI MOBEPXHI OJHOTO KyIlla B MEpioja LBITIHHS
kaprort copty SBip 6ys 0,51 M%, a mpu po3mMpeHuX MiXpAAIIX Bid 3pic 10 0,60 M2
Haiiunry mionry JUCTKOBOI moBepxHi 3 1 kyma kaprom 0,66 i 0,68 M? omepKaHo y

BapiaHTI 3 KOMOTHOBAaHUMH MIKPSISMU, 10 OUIbIe BiJg KOHTpoJto Ha 29,4 1 33,3 %.



75

AHanOTiuyHy TEHJCHINIO 3 MOKa3HWKAMH JIMCTKOBOI MOBEPXHI CHOCTEpIraim y
copry CepnaHok, ne BOHa Oyna OilbIna Big KOHTpomo Ha 6,2 i 8,4 Tmc.M?/ra mpu
BUKOPHCTaHHI KOMOIHOBAaHHUX MIDKPSAb 1 3aCTOCYBaHHI IIMH KOJIC TPAKTOpa IIUPUHOIO
39,41 24,1 cm a6o Ha 20,4 1 27,7 % IleBHa pi3HuLs 111010 GOpMyBaHHS aCUMUTIIAHOT
MOBEPXHI JIUCTKIB OyJla MK COpPTaMH KapTOIUIl 3a pPaXyHOK COPTOBHUX O3HAK 1
(1310J10T1YHOT aKTUBHOCT1 POCIIHH.

PesynbpTaTu crioctepekeHb Ta 00OpaxyHKIB KIJIBKOCTI JIMCTKIB 3 OJHOTO KyIa 1
cre0ja TMoOKa3ajiH, IO B CEPEIHBOMY 3a TPH POKH JOCITIDKEHb IJIOMIA JUCTKOBOI
MOBEPXHI COpTy SBip Aemo Biapi3HsIACh B mwiomni JUcTKiB copty Cepnanok. Tak, y
BapiaHTl 3 KOMOIHOBAHOIO IIMPUHOIO MDKpsAAs 75+85 cM mo copty ABip moma
JIMCTKOBOI MOBEpxH1 Oyna Ounblna Bij miomni JucTkiB copty Cepmanok Ha 1,4 1 0,6
THC.M%/Ta.

[lnoma acuMUIAIINHOT TOBEPXHI JUCTS POCIWH BIAPIZHSIACH 33 POKaAMHU
nociipkeHHs. HaifOuipiny moiomry JuCTKOBOI MoBepxH1 BiamideHo y 2011 pomi 3
HIMPUHOIO MIKPSAIL 75+ 85 cM B copTy kapToruti SBip

@opMyBaHHSA aCUMUTSLIAHOT MOBEPXHI JHUCTS 3aJI€XkKaN0 Bl IIUPUHU MIKPSAb 1
copty. Tak, 1eit mokazuuk y copty SBip B 2011 porri Ha KOMOIHOBAHUX MIKPSIAIAX /5
+ 85 cM OyB BUIMM, Hixk Ha Mbkpaaaax 70 + 70 cM (k) Ha 6,8 Tuc.m?/ra a6o Ha 18,7 %,
a'y copry Cepnanox — Ha 5,6 thc.M%/ra a6o Ha 15,1 % (tabmn. 3.11).

B 2012 pomi BigmiueHO 301IBIIEHHS IUIONI JIUTKOBOI MOBEPXHIMOPIBHIHO 3
KOHTpOJeM Ha 5,9 tuc.mM%ra y copry SBip i Ha 8,1 Thc.M%ra B copry CepmaHok 3a
po3mipy mmH 39,4 cMm. B nopiBasHHI 3 2011 pokom acumuisLiiiHa TOBEPXHS POCIMH
KapToruni Oyna 3a MMM TIOKa3HMKAaMW MEHIIOI0 BIAMOBIAHO copTy Ha 9,3 1
7.1 Trc.m?/ra a6o Ha 21,1 1 29,4 %.

OnryManbHa IUIoIA JMCTKOBOI MOBEPXHI KyJIbTYpH CTaHOBHTH 35-40 THC.M?/Ta.
B 2013 pomi, 3adikcoBaHO ONTHMaJIbHI TMOKAa3HUKUA $IKI CTAaHOBUJIU Yy copTy SBip

40,6 Tuc.mM%/ra, a B copry Cepnanok Oynu aemo Hux4i — 34,8 Tuc.m?/ra.
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Tabnuys 3.11

ILioma JUCTKOBOI MOBepXHi y a3y UBITIHHSA KAPTOIJII 32J1€KHO BiJl IIUPUHU

MIKpSAb i MEXaHIYHOT0 HABAHTAYKEHHS HA IPYHT (PO3Mipy IIMH KOJIiC TPaKTOpa)

[lIupuna, cm

[l0ma JMCTKOBOI OBEPXHI, M2

: IITUH ABip Cepmanox
MIXKPSITb
(A) TpakTopa 31 31 Ha Ira, 31 31 Ha Ira,

(B) Kyma | crebna THC. Kyma | crebna THUC.

2011
70+70 39,4 0,60 0,13 36,3 0,65 0,15 37,1
70+70 24,1 0,59 0,13 36,3 0,66 0,16 37,7
75+75 39,4 0,74 0,15 40,5 0,68 0,17 38,6
75+75 24,1 0,67 0,14 41,3 0,68 0,17 38,9
75+85 39,4 0,79 0,18 43,1 0,75 0,17 42,7
75+85 24,1 0,79 0,18 43,1 0,75 0,17 42,7
daxTop A 3,35 3,41
HIPgs daxTtop B 2,96 2,83
daxtop AB 452 4,56

2012
70+70 39,4 0,46 0,14 27,9 0,45 0,18 27,5
70+70 24,1 0,46 0,14 28,7 0,48 0,18 28,3
75+75 39,4 0,51 0,16 29,7 0,51 0,23 29,1
75+75 24,1 0,53 0,16 30,2 0,58 0,25 33,5
75+85 39,4 0,58 0,17 33,8 0,61 0,23 35,6
75+85 24,1 0,58 0,17 34,3 0,71 0,27 38,6
daxTop A 3,44 3,39
HIPgs ®daktop B 2,81 2,77
daktop AB 4,86 479

2013
70+70(x) 39,4 0,46 0,15 28,5 0,44 0,13 26,3
70+70 24,1 0,54 0,19 33,9 0,49 0,15 29,2
75+75 394 0,56 0,17 35,0 0,50 0,15 28,2
75+75 24,1 0,60 0,17 35,6 0,51 0,16 29,0
75+85 39,4 0,60 0,18 36,8 0,52 0,17 31,1
75+85 24,1 0,66 0,20 40,6 0,59 0,24 34,8
daktop A 4,06 3,31
HIPgs ®dakTop B 3,32 2,70
daktop AB 5,74 4,68
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Crnig BIAMITHTH, IO B PE3yJIbTATI MPOBEIECHUX JOCIIHKEHb OJCpPXKaHO JaHi, sKi
CBIAYaTh MPO T€, L0 Ha Macy POCIMH MalM BIUIMB LIIMPUHA MDKpSIb Ta pO3MIp IIMH
Koiic TpakTopa. Tak, Ha mepio UBITIHHSA KapTorwi B cepenubomy 3a 2011-2013 poxu
Maca JIMCTS Ha KoHTpoai Oyna 8,4 t1/ra y copty CeprnaHok, a 3 KOMOIHOBAHMMH
MDKpSAIIIMH BoHa 301abimmiack Ao 10,2-11,2 1/ra a6o Ha 21,4-33,3 % 3anexHo Bia
pO3Mipy MKH Koutic TpakTopa(tadi. 3.12).

Tabnuys 3.12

BnumB Ha Macy poCJIMH COPTY, INMPUHU MIKPAAb i II0III MeXaHIYHOT O

HABAHTAa’KeHHA HA IPYHT, cepeaHe 3a 2011-2013 pp.

[Iupuna, cm Maca, T/ ra
. IITHH
MDKPSIIb :
(A) TpaxkTopa JIACTS crebia KOPEHIB POCIIVH
(B)
Copt Cepnianok
70+70 39,4 8,4 114 2,4 22,2
70+70 24,1 8,3 11,3 2,4 22,0
75+75 39,4 8,4 10,7 2,3 21,4
75+75 24.1 8,5 10,8 2,3 21,6
75+85 39,4 10,2 13,2 2,4 25,8
75+85 24,1 11,2 14,1 2,9 28,2
dakTop A 1,66 2,23 0,96 2,56
HIPgs daktop B 1,98 1,45 1,06 2,12
®daktop AB 2,01 2,06 0,99 1,95
Copr ABip

70+70 394 7,4 11,1 2,5 21,0
70+70 24,1 8,8 11,9 2,5 23,2
75+75 39,4 8,8 11,9 2,5 23,2
75+75 24.1 9,5 14,8 2,4 26,7
75+85 39,4 9,8 15,9 3,1 28,8
75+85 24,1 10,5 14,8 2,5 27,8
dakTop A 1,56 1,98 1,94 2,41
HIPys ®dakTop B 1,78 2,05 1,87 2,24
®daktop AB 1,95 2,12 1,96 2,18

BignosigHo 3pocia maca crebna Ha 15,8-23,7 %. He cnoctepiranu 3011bIIeHHS
POCTY KOPEHEBOI1 CHCTEMH, B ITOPIBHSHHI JI0 KOHTPOJIIO. B mioMy mMaca pociuH copTy

CepniaHok Ha KOMOIHOBaHUX MDKpsSAAsx /5 + 85 cM 1 3 mmpunoro muH 39,4 cM Ha
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3,6 T/ra Buma Big KOHTpomto 22,2 1/ra, a 3 mmHamu 24,1 cm Ourbma Ha 6,0 T/ra abo
BiAMOBIAHO — Ha 16,2 1 27,0 %. AHanoriuHi MOKa3HUKH OTPUMAHO TaKOX 1 BIAHOCHO

copTy ABip. 3HaYHO Pi3HHUIII IO MACl POCIMH MIXK COPTAMH HE BUSBIICHO.

BucHoBku 10 po3ainy 3

Haii6inpma mioma »XUBJICHHS POCIAMH KapTOIUIl BiAMivaiach y BapiaHTi 3
KOMOiHOBaHUMH MKpsasimu (75 + 85 cm) 1 mo copty SBip BOHa cTaHOBHMIIA
0,175 m%xym, a mo copry Cepnanok 0,183 M%kymi, 10 BiANOBIAHO OiNblIE Bix
KOHTpOJI0 Ha 6,7 1 8,3 % npu oJ1HaKOBI1# rycTOTI caaiHH Kapromii 60,2 1 58,1 tuc/ra.

BcranoBiieHo, 1m0 OUIbII CHOPUSTIMBUN BOJHUMA PEXUM JJIi BUPOIIYBaHHS
KapToIIi 3abe3nedye KoMOiHOBaHa IMMKpUHA MUKPSAb (75+85 cm). YV 30H1 Oynp00BOrO
raizga 10-15 cm BosoricTs rpyHTy Oyina Buiior Ha (0,3 MM BiJ KOHTPOJIIO 32 MOBHHUX
cxoziB 1 Ha 0,6 MM B 1iepio/1 UBITIHHS KapTOILII.

3a mepiox Bereraiii poCIMH KapTomi B cepeanbomy 3a 2011-2013 pp.
rigpotepmiunnii koedimieHt (I'TK) 6ys 1,3, a 3a Bepecenp 2013 p. BiH 301IbIIUBCS Y
3,3 pasm, CATHYBIIM TOKa3HWKa 4,3, IO 3aBaJWJI0 MOBHOIIIHHO 310paTH OTpUMaHHI
BpO’Kail Ta B MOAAJIBIIOMY BIUIMHYJIO Ha 30€piraHHsl.

HIinbHICTh TPYHTY 3a BETeTalliiHUM TEepioJl MO BCIX MOKAa3HUKAaX 3pocTayia 3a
paxyHOK CaMOYILIUIBHEHHS Ta M1 BIUIMBOM i1 XOJJOBUX CUCTEM €HEPreTUYHUX 3aC001B.
Ha nepion 30upanHst BpoXkKaro MUIbHICTh TPYHTY 301IbIIHIIACh. Tak 1Mo HEeHTpy TpedeHs
Ha KOHTpoJii BoHa Oyna 1,31, B Mixkpsaui 6e3 mpoxoay Kojic Tpakrtopa — 1,35, a 3
BIUIMBOM Komic Tpaktopa — 1,62 r/cm®. Bukopucramns mmu posmipom 24,1 cm
(9,5 nmroitmiB) cripusic HE3HaYHOMY 30UIBIIEHHIO WIUIBHOCTI TPYHTY B TIOPIBHSIHHI 3
HUPUHOIO KUH 39,4 cM.

[Ipu pi3HIA MUPUHI MIKPSAIH MOCUITIOETHCS BIUIUB XOJOBUX CHCTEM TEXHIKH Ha
rpyHt. Haiibinpiry TBepHaicTh IPYHTY mepes 30UpaHHSIM ypoXKar BHUSBWIH Yy
TEXHOIOTIYHUX MDKpanaax (27,4-32,4 kr/cm?) i mame 1,9-2,6 kr/cmM? mo LeHTpY

rpebeHst B 30H1 po3TalryBaHHs OyIb0.
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KoMm6iHoBana mmpuHa MUKpPSAOb 1 COPTH KapTOIUIl 3a0e3MeuyloTh MOJbOBY
CXOXICTh OyNb0 Ha piBHI 89,2 1 95,6 %, 110 BIANOBITHO BUIIIE BiJl CTAaHIAPTHOI IUPUHU
Mikpsaas 70 cm Ha 10,91 12,6 %.

MakcuMallbHy TUIOILY JIMCTKOBOI TOBEPXHI poCiHuHU (GopMmyBanu y dasi
uBiTIHHA. Y pochimpkeHHsax 3a 2011-2013 pp. npu BuUpomIyBaHHI KapTOIUIl 13
CTaHJIAPTHOIO MIUPUHOIO MIXpsab 70 cM (KOHTPOJB) IUIONIA JHCTKOBOI MOBEPXHI y
copry SBip cramosuna 30,9, a y copry Cepmanox — 30,3 Tuc.m?/ra. Posmmpenns
MIXpsIb 10 75+85 cMm mo copty SBip 301nblIyBasio IUIONIY JHMCTKOBOI MOBEPXHI Ha
22,6 % 3 muHamu po3mipom 39,4 cm 1 Ha 27,2 % 3 By3pkumu ImmHamMu 24,1 cwm.
AHanoriyHo 30UIbIIIyBajach IUIONIA JIMCTKOBOI TIOBEPXHI BIJAMIYEHO IO COPTY
CepnaHOK.

st popMyBaHHS O1IIBIIOT TPOYKTUBHOCTI, BPOXKAMHOCTI Ta BUXO/y HACIHHEBUX
Oynp0 YIOCKOHAJIEHO KapTOIUIECA KAIKY KOMOIHOBaHY, KOHCTPYKIliA 1 poO0Yl OpraHu
AKO1 3a0€3MeUyI0Th CaJIIHHS KapTOIUIl 3 PI3HOIO IIMPUHOIO MIKPAb, PI3HUX PO3MIPIB 1
dbopmH, K HE MPOPOLIEHUX, TAK 1 MPOPOIIEHUX OyIb0 Ta JOTJISA 32 POCITUHAMMU.

OCHOBHI pe3yJIbTaTH PO3/iTy OIy0JikoBaHO B mparpx [115, 116, 117, 158, 159].
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PO3JILI 4

MEXAHIYHI NOIIKOIKEHHA POCJIMH KAPTOIILJII
3AJIEKHO BIJI HIMPUHU MIZKPA/D I IVIOII MEXAHIYHOI'O
HABAHTAKEHHSA HA I'PYHT

4.1 BniuB IIMPHHU MIXKPSAAbL i MJIOUIi MeXaHiYHOr0 HABAHTA’KEHHSI HA
IPYHT HA PyWHYBaHHsI rpedeHiB, MOMIKOIKEHH KOPEHEBOI CHCTEMH, POCJIHH Ta
OyJab0 kapTomii

UYuclieHHl JOCHIDKEHHS TPOBEIEHI B PI3HUX 30HAX 3acBIAYMIM, IO B
HACADKEHHIX 3 MUKPSAIAM MUPUHOIO 90 CM CTBOPIOIOTHCS OUIBII CHPUSATIMBI YMOBHU
JUTSI TIIBUILIEHHS BPOXKAWHOCTI KapToruti Ha 4,2 1/ra [164]. IlepeBaroto mupoOKOPsIAHUX
MDKpSiIb € MOMIIMBICTH c(opmMyBaTH OUIBII BHUCOKI 1 HIMPOKI TpeOEHI, MNPUYOMY
CTBOPIOEThCSI OUIbINA IUIONIA OCBITICHHS (POCIMHM MEHII 3aTIHSIOTH OJHA OJIHY),
30UTBIIYETHCA TUIONIA MIHEPAJIbHOTO Ta BOJHOTO kKUBJIeHHSA. [lpu pormsai 3a
pociiiHaMH OOKOBI CTOPOHM TI'peOEHIB HE YIIUIBHIOIOTHCSA HABITh MPHU 3aCTOCYBaHHI
€HEProHaCM4YECHUX TPAKTOPIB, a KOPUCHA TUIOIIA TAKUX PSAKIB 3pocTae 10 55 % [12, 20,
51,171, 200].

[Ilo6 BUABUTH BIUIMB PI3HOI IIMPUHU MDKPAb HAa MEXaHIYHI MOIIKOJKEHHS
rpe0eHiB, pociuH 1 0yb0 B TEXHOJIOTIi BUPOIIYBaHHS KapTOIUIl Oylia yIOCKOHAJIeHA Ta
BUKOPHUCTAHA PaHIIlle BUTOTOBJIEHA KapToIuiecapkanka komoinoBana [130].

3a pe3ynabTaTaMH HaIIMX CIOCTEPEKEHb BCTAHOBJICHO, IO 3aJIEKHO BiJ IIUPHHU
MDKpSiIb Ta PO3MIPY IIMH KOJIC TPaKTOpa MEXaHIYHI TOIIKOJDKEHHS (pyHHYBaHHS
IPYHTY) rpeOeHIB BiOyBaJIOCh HEOJHAKOBO. Tak, B YOTUPUPSIIKOBIA CUCTEMi CaIiHHS
KapTOIUTI MpU MHPUHI MUKpsAasr 70 ¢cM B mporect AOTJSAY 32 POCIMHAMH TPAKTOP 3
mpuHot0 mwH Komic 39,4 cum (15,5 nroiimiB) MpU3BOAKB 0 HAHOUIBIIOTO PyHHYBaHHS
Ta YIIUTbHEHHS OJTHOTO CXHWJIY KOXKHOTO rpeOeHs, TOAl SIK 3 MIHUPUHOK MIHUH Koic 24,1

cMm (9,5 AroimiB) pyiiHyBaHHS IpeOeHIB 3MEHITYEThHCS
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He cnocrepiranu pyiHyBaHHS CXWIIB TpeO€HIB K 3 IIUPUHOIO IIMH KOJIC
TpakTtopa 39,4 cM, Tak 1 24,1 cM NpU BUKOPUCTAHHI KOMOIHOBAHOI IIUPUHU MIKPSAb
75485 cwm.

Hamu BcTaHOBJEHO, 10 MpU 3aCTOCYBaHHI BY3bKUX (24,1 cM) MIUH KOJIC
TpakTopa 13 CTAaHAAPTHOIO MIUPUHOIO MIXKpsiAb /0 cM (KOHTPOJIb) YUIIIBHEHHS IPYHTY 1
MOIIKO)KEHHS CXHJIIB rpeOeHiB 3MeHITyBanoch Ha 20 % B MOpiBHIHHI 3 MIUPUHOIO IITUH
39,4 cM. Ha posmmupenux Mukpsgasx 75 + 75 ¢M yUIUIbHEHHS TPYHTY 1 pyWHYBaHHS
CXWIiB TpeOeHiB 3MeHmryBajgoch Ha 21,3 %, a 3 KOMOIHOBAaHUMHU MIKDPSIIIMHA —
Ha 24,4 %.

JlociIKEHHSIM BCTAHOBJIEHO, 1110 MEXaHIYHE MOIIKO/KEHHS POCINH, KOPEHEBOL
cuctemMu 1 Oynp0 Mae HEOJHAKOBY BEIUYMHY 1 3MEHIIYETHCS B 3aJE€KHOCTI Bif

301IbIICHHS ITUPUHU MIXKPS/Ib Ta 3MEHIIICHHS IIIMPUHU IIWH KoJjiic TpakTopa (puc. 4.1).

[Mupuna mixpsas 70+70 cm (k)
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Komb6inoBana mupuaa MiKpsae 75+85 cm

Puc. 4.1 BuiuB IIMPUHHA MiKPSAb HA MeXaHIYHI MOIIKOIKEeHHSI
rpe0eHiB, pOCJIMH, KOPEHEBOI CHCTeMH i 0yJIb0 KapTomJIi
Haiimeniie cymapHe nomko keHHs pociuH (arperatom MT3-82 + kou-2,8AM +
OI1-2000) six 3 MIUPUHOIO MIKPSIb, TaK 1 XOJOBUMH CHCTEMaMH MAIMH BUSBICHO Y

2011 pomi (momatok K), ne Ha xoHTpomi Oyio momkomkero 10,9 % pocnun 1o copry
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Cepnanok 1 14,1 % mno copty SBip. Ha kxomOiHoBaHI# mmpuHi MDKpsAas 75 + 85 cm
HOIIKOKEeHO Jnmie 5,4 %. 3 HUX 3HaYHA JOJS MOIIKOMKeHb pociuH (3,7 1 4,4 %)
arperarom, Bii0ynach 3a 0OpoOITKY MOCIBIB XIMIYHUMH 3aCO0aMH.

B cepeanromy 3a 2011-2013 poku npu mupuHi MiKpsiab 70 ¢cM (KOHTPOJIb) 1
mupuHi Koiic Tpaktopa 39,4 cm (15,5 mroimiB) cnioctepiranu Hatouieme (13,1 % mno
copty Cepmanok 1 11,0 % mo coprty fIBip) MexaHiuHE TMOMIKOKEHHS POCINH KapTOILTI
kojecamu arperaty MT3-82 + KOH-2,8AM. Ha 4,2 1 2,6 % BiANOBIAHO 3MEHIIYIOTHCS
MEXaHIYHI  TOIIKO/DKCHHS  POCIWH TPU  3aCTOCYBaHHI  KOJIC  TpakTopa 3
muHamMu mupuHoio 24,1 cm (tabm. 4.1).

Tabnuys 4.1
Homkoxxenns: KapronmanHHs (%) 32 pi3HOro MeXaHIiYHOTO HABAHTAKEHHS HA

IpyHT, cepenne 3a 2011-2013 pp.

[[Iupuna, cm Ceprianok ‘ ABip
Arperar
: mmH | MT3-82 MT3-82
MUKPAID tpaktopa | +KOH- +1\(/;]1:[32-(E)3020 pasom | +KOH- +1\(§]1:[32-(?§0 pa3om
2,8AM 2.8AM
70+70 39,4 13,1 4,2 17,3 11,0 5,7 16,7
70+70 24,1 8,9 3,7 12,6 8,4 4,6 13,0
75+75 39,4 11,3 3,7 15,0 8,7 5,3 14,0
75+75 24,1 6,6 3,6 10,2 5,0 3,7 8,7
75+85 39,4 9,5 2,1 11,6 7,2 2,8 10,0
75+85 24,1 5,4 2,1 7,5 4,4 2,8 7,2

B Toii ke yac Ha MDKPSAIASX 3 KOMOIHOBAHOKO MIMPUHOIO /5 + 85 cM MexaHiuHi
MONIKO/KEHHS POCJIMH 3MEHIyBauch B 1,4 pa3u no copty Cepmnanok 1 B 1,5 pa3u no
copTy SBip mpu mmpuHI UH Kojic TpakTopa 39,4 cMm, Ta BiAmoBinHO B 2,4 pasu 3
IIMHOIO KoJtic Tpaktopa 24,1 cm

AHanoriyHy TEHJEHII0 CIIOCTEPIragu 3 MEXaHIYHUMH MOUIKOIKEHHSIMU POCIIUH
KOJIeCaMU TpaKTopa Mpu OOMPUCKYyBaHHI KapTOIUIl 3acobamu 3axucty arperatom MT3-
82+0I12000, ne BOHU TpaBMYBAJIUCh MEHIIIE BiJ KOHTPOtO (mmpuHa Mixkpsab 70 + 70
cMm): o copty Ceprnanok y 2 pasu, no copty ABip - y 2,1 pa3u abo BIAMOBITHO MEHIIE

Ha 50 149,3 %.
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Pa3om 3 Tum Bapto 3a3nauuTH, o cymapui (MT3-82 + KOH-2,8 AM + OII 2000)
MOIIKOJIPKEHHSI pOCIMH Ha KOHTpoui Oynu Ha piBHi 17,3 % y copty Cepmanok 1 16,7 %
y copry ABip. B Toit ke wac 3 KOMOIHOBaHMMH MDKpSAmsMu /5+85 cm BoHHU
3MEHIUIUCH 110 7,5 % abo B 1,5-2,3 pa3u no copry Cepnanok i 10 7,2 % ab6o B 1,7-2,3
paziB mo copty ABip. [Ipu BukopucTaHHi By3bKUX (24,1 CM) IIMH KOJIIC TpakToOpa B
MOpIBHAHHI 3 mKHaMU 39,4 CM MOUIKOMKEHHS POCIMH KapTOIUli 3MEHIIWIHUCh B 1,5
pasu no copty Cepnanoxk 1 1,3-1,6 pasis o copty ABip.

Cnig BIAMITUTH, IIO BIPOJOBXK TPHOX POKIB JOCHIIKEHb MOIIKOIKEHHS
KOPEHEBOI CHUCTEMHU POCIMH KapTOIUli OyJaM HE3HAYHUMH, a TOMIKOKEHHS OyIb0
BIJICYTHE Ha BapiaHTI 3 KOMOIHOBAaHUMH MDKPSIISIMH.

OTxe, mpu BUKOPUCTAHHI KOMOIHOBAaHUX MIKpsAAs /5 + 85 cM B MOpIBHAHHI 3
KOHTpoJieM 70 ¢cM TOLIKOKEHHSI POCIMH KapToruii 1o copTy CepriaHoK 3MEHIIUIIUCH 3
17,3 no 7,5 % ab6o B 2,3 pas3u, a mo copry SBip 3 16,7 no 7,2 % abo B 2,3 pa3u 3a

BUKOPUCTAHHA BY3bKHUX (24,1 cM) IIMH KOJIIC TPAKTOpPA.

4.2 Ilapamerpu rpe0eHiB Ta JIOKaJIi3alisg KOPEeHeBOl cucTeMHu i 0y 100B0r0

THi3aa

JIOCPKEHHSIM BCTAHOBJICHO, IO 30UIbIIEHHS IHUPUHU MDKpsAap 3 70 cm
(KkOHTpOMB) A0 KOMOIHOBaHUX 75 + 85 cM, e TPOXOATh MO MIMPOKUX MILKPSIIAX
KOJieca TpaKTopa, CIpHUs€ NIABUUICHHIO IIBUAKOCTI pyXy arperaTty Ha JAOIVISIAL 3a
pociuHamu 3 6,3 10 9,2 km/roa, a Ha 30upaHHI Bpoxaro — 3 1,7 10 2,1 kM, 10 cupusie
e(eKTUBHOMY BUKOPUCTAHHIO arperaty Ta 3MEHIIy€ BUTPATYy MaJIUBa.

Bix mBuakoCTI pyXy arperaTy 1 KOHCTPYKI[li poOOYMX OpraHiB B 3Ha4Hii Mipi
3aJieaTh mapaMmeTpu rpeOeHiB, aKi (POPMYIOTHCS Ha JOTJISII 32 KapTOILIEKO.

['pebeni micns mMpoxoay KapTOIIeCaKallKi MOBHHHI MAaTH OBaJbHY (opmy, a
MDK TMOCQJPKEHHUMH psAIKaMU Mae OyTH IIap HE3a4eIUIEHOTO TPYHTY pPO3MIpOM HeE
mentie 30-35 cm.

Tak, Ha BCix BapiHTax 3a cafinHsA kapromi B 2011 pomi (moaarok JI) 3 mmHamu

39,4 cm cBopeHo rpebeHi Bucoror 15,5-17,6 cM, a micis MDKPAIHOTO OOpOOITKY
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KOMOIHOBaHMM arperatoMm y BapianTi /5 + 85 cm rpebeni Oynu Bumil Ha 3 cM BiX
KOHTpoito 12,6 cM, a mmpuHa rpedbeHss mpu ocHOBI Oinbina Ha 4,9 ¢M BiJ KOHTPOJIIO
47,8 cm. Ilepen 30upanHsIM yposkaro KapToIuli Bucota rpedens Oyna Oiibina Ha 2,6 cM,
a ImMpuHa pu 0cHOBI — Ha 4,3 cM. O6xBat rpedeHiB micis iX popMyBaHHS OUIBIINI Bl
KOHTpOJIt0 Ha 8,1 cM. 301IbIlIEHHS] BUCOTH 1 IUPUHU, & BIMOBIAHO 1 00€'My TPYHTY, 1110
MPUIATAE HA OJHY POCIHHY CTBOPIOE CIPHUSTIMBI YMOBH JJIsl HAKOIMYCHHS BPOXKAIO
IIPU CaJliHHI 3 KOMOIHOBAaHUMHU MUKPSIIISIMU 75485 cMm.

Hocnimkenusimu 2012 poky, BCTaHOBJIEHO, IO Micas (GopMyBaHHsS TpeOEHiB,
BOHM Oyl HAWBUIIMMH y BCIX BapiHTaxX JOCIITYy 1 3HAXOAWIUCH B Mexkax Big 21,7 Ha
KOHTpoJI1 710 23,1 cm 3 komOiHOBaHUMU MDKpsiaasmu. [1lupuna chopmoBaHoro rpedeHs
P OCHOBI 3 KOMOIHOBAaHMMH MDKpSIAsMu Oyia Ouiblia Ha 8,4 CM BIJI KOHTPOJIO
58,7 cM, a 00xBat rpedens Ounbmnii Ha 6,2 cM. (momatok JI1, J12).

Hani B cepeanboMmy 3a Tpu poku (2011-2013 pp.) nokazanu, 1mo 3
KOMOIHOBaHUMH MDKpAasiMu 75 + 85 cM BucoTa rpeOeHiB michs iX (QOpMyBaHHS
30uTBIIMIIACh A0 22 ¢M abo Ha 9,4 % BianoBigHO 10 KoHTpoo 20,1 cM, a mmpuHa npu
ocHOBI — Ha 9,9 % 3a BukopucTaHHs wWWH Tpakrtopa 39,4 cm. Ilig BrMBOM
CaMOYIIIJTbHEHHS 1 MPUPOAHUX (DAKTOPIB Tepea 30MpaHHIM ypoxkKalo BHUCOTA TpeOCHIB
JIeIo 3MeHImIach (tabi. 4.2).

Tabnuys 4.2
ITapaMeTpu rpedeHiB 3aJ1€2KHO BiJl IIUPUHU MIKPSAb Ta

IUIONIi MEXaHIYHOI0 HABAHTAYKEHHSI HA IPYHT, cepeane 3a 2011-2013 pp.

[upuna Mupuna muH - 39,4 cm Mupuna e — 24,1 cm

MIXKPSIIb a C 0 B h hl a C o B h hl

CanmiHHS KapTOILI

70+70 |47,7,20,4| 70 |[59,1/16,0| 9,7 | 48,2,20,3| 70 |59,2| 16,0 | 9,7

/5+75 479 22,7| 75 (60,1 /16,5 9,7 (48,0221 75 |59,9| 166 | 9,6

/5+85 488 31,2| 8 |61,0/173| 9,5 491,309 8 |610| 17,3 | 9,6

Mixpsaauii 06po6iTok KOH-2,8 AM

/0+70 |61,7| 81 70 693|132| - |61,7|82 | 70 |[695| 13,3 -

/5+75 63289 | 75 |715|146| - |629]90 | 75 |711| 144 -

/5+85 | 67,796 | 8 |761|155 - (68,0 96 | 8 |76,2| 154 -
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3axinuenns mabauyi 4.2

[HIuprna [upuna muH - 39,4 cm [upuna muH — 24,1 cm

MIKpSIZIb | a C ) B h | hl1 | a C 0 B h hl

Mixpsiauii 06po0ITOK KOMOIHOBAaHUM arperaTtoM

70+70 |533|154| 70 |64,5/159/125/54,3/149| 70 [64,7| 16,4 | 14,3

75+75 | 54,4176 75 |655|17,4|151|555|158| 75 |66,0| 17,1 | 144

/5+85 56,9202 8 |67,4|18,2|13,4|568|20,1| 8 |67,4| 18,1 | 13,8

®opmyBaHHs rpedeniB KynbTrBaTopoM KOH-2,8 AM

70470 59,7, 6,3 | 70 723|201 - 598 57 | 70 |731| 204 -

75+75 |626| 65| 75 759|210 - |61,7|65 | 75 | 753 | 20,9 -

/5485 |656| 79 | 8 |782|220| - |649| 79 | 8 |781| 22,0 -
30upaHHs BpOXKarO

70470 |565| 73| 70 (698/19,7, - (564 70| 70 [69,8| 194 -

75+75 590 75| 75 71,8201 - |59,2| 80 | 75 |729| 20,6 -

75+85 |61,7| 8,7 | 8 |750211| - |61,7| 8,7 | 8 |750]| 211 -

*a - muprHa cPopMOBaHOTO IPeOCHS IPU OCHOBI, CM; € — BIJIJIalb MK C(DPOPMOBAHUMU
rpebeHs MU, cM; O — IUpPUHA MDKPS/Ib, CM; B — 00XBat rpedeHsi, cM; h — Bucora rpe0eHs,

cM; hl — BucoTa HEOOPOOICHOTO IPYHTY, CM.

[upuna cdopmoBaHux rpeOCHIB MNpU OCHOBI micas iX (opmyBaHHs Oyna
OinpIoro 3 posmmpeHHumu (75 + 75 cm) mikpagasmu Ha 2,9 cM, a KOMOIHOBaHUMU
(75 + 85 cm) Ha 5,9 cM abo BignmoBigHO Ha 4,8 1 9,9 % Bix koHTpomIO 59,7 cMm. OOxBar
rpeOeHs Takox OyB OUTbIIME Ha 3,6 1 5,9 cm abo Ha 2,9 1 7,4 % Bix KOHTpoJIIO 72,3 cM.
[ToniOHy TeHIEeHIIII0 3 TapaMeTpaMu TpeOeHiB Micis iX GopMyBaHHS CIIOCTEpIraiv Mpu
3aCTOCYBaHHI By3bKHUX (24,1 c¢M) HIMH KOJIC TpakTopa, A€ LWIMPHUHA iX MPU OCHOBI Ha
koMmOiHoBaHux (75 + 85 cm) MiKpsaaasax Oyna Ouibmia Ha 5,1 cMm abo Ha 8,5 % Bin
KOHTpOIIO 59,8 cM, a 00XxBaT rpedens Oinpinuii Ha 5,0 cMm Big koHTporo 73,1 cMm. BoHn
Maiike He BIUIMBAJIM Ha MapaMeTpu TpeOeHiB.

Crin BIAMITUTH, IO KOPIHHS POCIWH KapTOIUTL PO3BUBAETHCS JOCUTH IIBHUJIKO 1
J0CsiTae 3HAYHUX PO3MIPIB YK€ 10 MOYaTKy MBITIHHA, TOOTO 4epe3 30-35 nmHiB micis

MIOSIBU CXO/1B.
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3a HamMMH po3paxyHKaMu HIOJEHHHUI MPUPICT KOPEHIB y NOBXKHUHY MO COPTY
CepnaHok B cepeHbOMY JocsraB 2,5 cm, a y copty ABip — 1,9-2,2 cm. Ha 12-it nenn
micis (popMyBaHHS CXOJIiB, KOPEHEBA CHCTEMA MOITUPHUIIACH Bl IIEHTPY PSAIKA BIPABO 1
BJI1BO Ha 14-20 cM 1 3aliHs1a CTPIUKY MIKUPUHOIO 28-36 cM.

ToOTo Ha po3Mip KOPEHEBOI CUCTEMHU ICTOTHUM BIUIMB Ma€ IIMPUHA MIKPAIb.
Pa3zoM 3 TUM BapTO 3a3HAYMUTH, IO JUISI BCIX BapiaHTIB 3 IIMPUHOIO MIKPSIb 1 pO3MIpOM
IIMH KOJIIC TpakTopa Ta COPTIB KapTOIUI, IOKA3HUKH PO3TalllyBaHHS KOPEHEBOI
CUCTEMHU POCIHH 1 O0ynp0 y rpeOeHi BiIPpI3HSIUCH.

BcranoBineHo mpsMy 3aliekKHICTP MDK IIHPUHOIO MDKPSAb 1 PO3MIpOM
Oy1b00BOT0 THI3/Ia Ta 3BOPOTHY 3aJICKHICTh MK ITUPUHOIO IITUH KOJIIC TpakTopa. Tak,
y 2013p. y copty SBip mMpuHa KOPEHEBOI CUCTEMHU B rpeOEHI Ha KOHTPOJI (MUKPAIASL
70 cM) y miepioj LBITIHHS KapToIuti ckianana 47,2 cM, pu MUPUHI MDKpAIL 75 + 75 cm
—50,7 cm.

B TOif ke yac 3 MIMPUHOIO LIMH KOJIiC TpakTopa 24,1 c¢M IIHMpUHA KOPEHEBOI
cuctemu crtaHoBuia 47,9 cm Ha Mikpanaax mmpunHoro 70 + 70 cm, 51,7 cm 3
MikpaaaaMu 75 + 75 cm 1 58,6 cM Ha KOMOIHOBaHUX MUKpsauax 75 + 85 cwm, mio
BIIMOBIAHO OibIe Big KOHTpoJto Ha 23,5 % 3 mmHamu 39,4 1 Ha 24,0 % 3 mmHAMU
24,1 cm.

3MiHa NIMPUHU LIKMH KoJiic Tpakropa 3 39,4 no 24,1 cM 3a paxyHOK 3MEHILIEHHS
MEXaHIYHOTO MOIIKOJDKEHHS 3a0e3neuye MUpIle Po3TallyBaHHS KOPEHEBOI CUCTEMHU B
rpebeHi 3 47,2-58,3 mo 47,9-58,6 cm o copty SBip.

Haii0inpm xapakTepHUM MOKA3HUKOM 3a PO3TAIIyBaHHAM KOPEHEBOI CHCTEMH 1
Oynp0 B rpedeni € 2013 pik. MeHI MOKa3HUKK PO3TalTyBaHHS KOPEHEBOI CUCTEMU TI0
mpuHi Big 32,0 cm Ha KoHTpou 70 41,3 cM 3 koMOIHOBaHUMH MUKpsagasmu 3a 2011
pik (momarok M) Ta BiamosigHO 49,6 cM Ha KoHTpOi 1 50,8-52,3 ¢cM 3 KOMOIHOBaHUMH
mibkpsaaasamu (75 + 85 cm) 3a 2012 p. (momatox M 1)

B cepennromy 3a 2011-2013 poku aocCHigKeHb IMIUPUHA KOPEHEBOI CUCTEMU B
rpebeHi Ha KoHTpodi (Mikpsgas 70 cMm) 3 mmpuHO HH Kojic 39,4 cMm y mepion
IBITIHHA KapTorwil ckiangana 42,9 cMm, 3 po3MMpEeHUMU MDKpAAIsaMu 75 + 75 cMm —

46,6 cm, a komGiHOBaHuMH 75 + 85 cm — 50,1 cm (Tabum. 4.3).



JlokaJsizanisi KOpeHeBOI CUCTeMH KapToILIi B rpedeHi y ¢a3y uBiTiHHs

copty SBip, cepeane 3a 2011-2013 pp.
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Tabnuys 4.3

o = o = [Tomupenus
[lupuna, cM HoQ =g . e 3
= =4 2 E CTOJIOHIB, CM s 2 9
= 0O SRS 5 o =
Na| < = EN T E o, T b=
= S | ° SIS = 0 o
s 2 EE 2 g8 E 2 10 Bepxy |10 Hu3y |3 g 9
£ S H ¢ 2 95 £ |3 E 23
= e m 2 M E
70+70 39,4 59 15,7 16,1 21,2 42,9
70+70 24,1 5,8 14,4 14,4 17,8 44,6
75+75 39,4 5,9 15,7 14,3 22,2 46,6
15+75 24,1 51 18,0 16,2 21,3 49,2
75+85 39,4 51 18,7 14,4 22,5 50,1
75+85 24,1 4,9 17,7 14,9 23,0 50,7
daxTop A 1,88 2,03 0,96 3,24 1,95
HIPgs daxTtop B 1,91 2,09 0,98 2,95 1,83
®dakTop AB 1,64 2,11 1,01 3,01 1,91

OTxe, 3acTOCYBaHHSI KOMOIHOBAaHUX MDXKpsAb (75 + 85 cm) 3abe3neunino mupuny

KOpE€HEeBOi cuctemMu Ha 16,8

%

OUTbIly B KOHTPOJIIO 3 IIUPUHOIO IIHUH

39,4 cm 1 Ha 18,2 % 3 mmuamu 24,1 cm. HlupuHa cTonoHiB no HU3y Oyna Ha 1,31 1,8 cm

OisbIIa Bijl KOHTpoJto 21,2 cm.

AHaNOriyHy 3aJIeXKHICTh CHOCTEPITad 3 PO3TAIlyBaHHAM KOPEHEBOI CHCTEMH B

rpebeHi B nepioJ UBITiHHA KapToruil no copty Cepnanok B 2013 poui, ne BoHa Oyna Ha

5,2-8,0 cm Oinbia 3 KOMOIHOBaHUMHU MKpsaasmu (75 + 85 cMm) Big KoHTpouto 56,3 cm

ta B cepeanboMy 3a 2011-2013 pp. (tabn. 4.4), ne mupuHa KOPEHEBOI CHCTEMH 3

koMOiHoBanuMmu (75 + 85 cm) Oyna 6inbmoro Ha 3,0-4,7 cM Bifg KoHTpoJto 51,7 cm.
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Tabnuys 4.4
Jlokanizaniss kKopeHeBoI cucTeMH KapToIuli B rpedeni copty CepnaHok,

cepenne 3a 2011- 2013pp.

= = —

HInpusa, on o 3 . 3 [upuna l'IO.HII/IpeHHH 5
SR SO CTOJIOHIB, CM 0 s
S\ = O T 5

= A e '3 Q
= = 3 z 2, & &
= S & =2 | £9 s 5
o< S Cm 2 < 2 2 | moBepxy | mo HH3y T 5
= 2 7 =i | =% X

H F m § M E =

[Tepiox BITIHHS KapTOTLII

70+70 39,4 50 15,8 9,8 15,4 51,7
70+70 24,1 4,8 13,9 9,6 16,7 53,5
75+75 39,4 5,2 14,8 12,1 15,7 52,0
75+75 24,1 4,9 15,0 13,2 16,6 51,1
75+85 39,4 3,5 17,1 12,1 16,4 54,7
75+85 24,1 4,1 17,7 12,7 15,4 56,4
dakTop A 1,98 3,21 2,75 1,89 2,54
HIPgs daxTtop B 1,75 2,84 2,91 1,73 2,23
daktop AB 1,91 3,02 3,01 1,95 2,67

Buxoasuu 3 anamizy po3ranryBaHHs Oyiap0 B rpeOeHi BIAMITUMO, IO IIUPUHA
Oynb00BOTO THI3JA Tepes 30upaHHsIM ypokato Ha KoHTposi B 2013 p. Oyma 19,9, 3
PO3LMIMPEHUMH MUKPSAASIMHU /5 + 75 cM — 22,2, a 3 KOMOIHOBaHUMH MUKPSAASIMHU /D +
85 cM — 24,1 cm. B Toit e "ac 3 By3bKMMHU IIMHAMH KOJlic TpakTtopa 24,1 cm BoHa Oyna
ouremoro Bix 8,0 mo 11,3 % 1 cranoBuia BianoBigHo 21,5; 24,7; 26,8 cMm.

CrocoBHO mapamMeTpiB OyiIpOOBOTO THi3Ja HaWMEHINE 3HAYCHHS HOTO ILIONII
crocrepirany Ha KOHTpom 272 cm?, gmemo Oinpmia moma Oyla 3 pO3MIUPEHHMH
MDKpsaaasmMu 75 + 75 cm. Haiibinbimma moma Oynbp00BOro ruizfa 3adesnedeHa Nnpu
KOMOIHOBaHUX MUKpAAIAx /5+85 cMm, 1e 1i MOKa3HHUK ICTOTHO MEPEBUIILyBaB KOHTPOIb

Ha 39-92 cm?, abo Ha 14,3 u 33,8 %.
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B cepeanromy 3a 2011-2013 poku mupuna Oyap00BOro rHiza Ha KOHTPOL 3

UPUHOI0 MUDKpsiAb 70 cM craHoBuia 22,3 cM, 3 MDKpaaasMu 75 cm — 24,1, a 3

KOMOIHOBaHUMH MIXpIIImMu 75 + 85 cm — 24,2 cm (T1abi.4.5).

Tabnuus 4.5
Po3ramyBanHsi 0yJji60 B rpedeni no copry ABip, cepenne 3a 2011-2013 pp.
[[upuna, cm Bix Bing
[Iuprna
BEPIIMHU BEPIINHU
IITH KOJTIC Oyns0oBoro | Ilnomia,
MIKPSIIb hi (o) 710 H>KHbBOT . )
TpakTopa THI3]A, cM
(A) BEPXHBOL Oynn0wu,
(B) cM
Oynb0Hu, cM cM
[lepen 30upaHHIM ypOKaro
70+70 39,4 7,4 22,8 22,3 343
70+70 24,1 10,2 24,7 23,3 338
75+75 39,4 8,6 23,6 24,1 361
75+75 24,1 10,1 24,8 24,1 354
75+85 39,4 6,6 23,2 24,2 401
75+85 24,1 7,9 24,8 25,2 426
daxTop A 2,23 1,66 0,97 2,56
HIPgs daxrtop B 1,45 1,98 1,16 2,12
®daxkrop AB 2,06 2,01 1,29 1,95

[Tpu Tomy 3 HIUPUHOIO IIMH KOJic TpakTopa 24,1 cM BoHa BiAmnoBigHO Oyma 23,3;

24,1; 25,2 cm. Ilnoma Oynbp00BOro rHi3ma y BapiaHTI 3 KOMOIHOBAaHUMHU MIKPSAIASIMU

Ginbina Big koHTpoo 343 cM? Ha 58 u 83 cMm?, mo BianoBigHO cknagac 16,9 i 24,2 %

AHaNOriuHy 3aJeXHICTh CHOCTEpiraaum 3

po3TamryBaHHsIM Oynb0 mepen

30upaHHAM ypoxaro copty Cepnanok. BapTo 3a3Haunty, 110 y copty CepriaHok po3mip

Oy00BOTO THI3/Ia B OPIBHSIHHI 13 copToM SBip OyB 1o pokax meHmmii sk B 2013 p.,

Tak 1 B cepeqabomy 3a 2011-2013 pp.
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Binmitumo, 1o mupuna Oynbp0oBoro rHizaa copty CepnaHok nepen 30upaHHIM
ypoxkaro Ha kKoHTpoJii B 2013 porti 6yna 17,5 cM, 3 po3MMpeHUMU MUKpSAasImMu 75 + 75
cMm — 18,3 cm, a 3 komOiHOBaHUMEU MKpsaasamu 75 + 85 cm — 20,7 cm. B Toit xe yac 3
BY3bKMMHU IIIMHAMH KoOJiC TpakTtopa 24,1 cM BoHa Oyna OUIBIIOK 1 CTaHOBUJIA
BigmosigHo 18,3; 18,7122,6 cM.

3 mapametpiB Oynp00BOTO THI3Aa HaMOlIbINa IUIoOma HOro 3abe3nedyeHa 3a
KOMOIHOBaHUX MIKpsAIs 75 + 85 cMm, ne ii MOKa3HWK iCTOTHO TEPEBUIYBaB KOHTPOJIb
177 cm? Ha 38,0 1 49,0 cm? abo Ha 21,5-27,7 %.

B cepennbomy 3a 2011-2013 pp. mocnimkeHs mmpuHa Oyiab00BOTO THI3AA 3
KOMOIHOBaHUMHU MUKPSAIAIMU 75 + 85 cM Oyina OuibIoro juie Ha 1,5 ¢M Bl KOHTPOITIO

20,1 cM, a mIomia iforo BianoBigHO 6inbma Ha 26,0-28,0 cM? (Tab. 4.6)

Tabnuys 4.6
PosramyBanus 0y;160 B rpedeni mo copry CepnaHok,
cepeane 3a 2011-2013 pp.
[Iupuna, cm Binx
Binx
BEPILIVHU [[upuna
[IINH KOJIIC BEPIIMHU ITnomia,

MDKPSIIb 110 _ | Oynmp00BOrO ,

TpakTopa 710 HIXKHBOT _ cM

(A) BEPXHbOI THI31a, CM
(B) Oys0H, cM
Oynb0u, cM

70+70 39,4 6,5 18,1 20,1 233
70+70 24,1 6,2 18,7 20,6 257
75+75 39,4 5,6 18,4 18,5 237
75+75 24,1 6,7 18,5 19,8 234
75485 39,4 6,6 19,6 20,1 261
75+85 24,1 6,6 18,6 21,6 259
daxTop A 1,98 1,96 1,81 1,38
HIPgs daxTop B 2,05 2,03 1,96 1,65
®dakTop AB 2,16 1,99 2,02 1,81
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[leBHuit BruB Ha po3mip (Tuiomry) Oyiab00BOTO THI3IAa Ma€ po3Mip 1 KUIBKICTb
Oynp0 Ta OlooriyHa 0coOMUBICTh COpTy KapToruti. CepenHs KUTbKICTh OyJIbO 3 OJHOTO
Kymia copty SBip cknamae 6,8 mrt., Tomi Ak y copty Cepnanok chopmyBanocs 6,0 mir.
Ha 3,8 % 6i1b11e Oynb0 po3mipom 46-60 MM 1 Macoro 426 T 3 ogHOTO KyIia npoTt 349 r
3 kyma copty CepnaHOK po3TalllOBYEThCSA B OyJIbOOBOMY THI3/1 IUIONICI0 HA KOHTPOJI1
272 cm? mpotu 177 cm?. 3 koMOIHOBaHMMH MiKpSAIAMH 75 + 85¢M IIpH MIMPHHI MIUH
24,1 cM mwioma Oyas00B0ro rHi3ga 1mo copry SBip ckmamana 364 cm?, a Cepnanky Ha
125 cM? meHIIe. 3a TPU POKHU JOCIIIKEHb B CEPEAHBOMY ILIOIIA OYI500BOr0 THI3AA MO
copry SIBip Oyna Ha 167 cm? 6inbma Bix 259 cm? no copry Cepnanok a6o Ha 64,5 %
(tabm. 4.7).

Tabnuys 4.7
Bruius copry i po3mipy 0yJib0 KapTomi Ha mapamerpu 0yJIb00BOI0 rHi3AA,

cepenHe 3a 2011- 2013p.

Po3mip Oyns0, Mmm
Copr 28-35 36-45 46-60 .
1T % [T % LT % T r

Pazom, | 3 1 kyua,

SBip 150 | 36,8 | 150 | 36,8 | 108 | 26,4 | 408 6,8 | 426

Cepmanok | 159 | 44,3 | 119 | 331 81 22,6 | 359 6,0 | 349

OTtxe, 3a pe3yabTaTaMu JOCITIDKEHb BUCOTA TpeOeHiB micis ix GopMyBaHHS Y
BapiaHTi 3 KOMOIHOBaHMMH MDKpAmasMu /5 + 85 cm 30umbmmmiiace Ha 9.4 % Bin
KOHTpoJito 21,1 cM, a mmpuHa npu ocHOBI — Ha 9,9 %.

JlocmikeHHsIM  BCTAHOBJICHO, III0 HA PO3MIp KOPEHEBOi CHUCTEMH 1CTOTHO
BIUIMBAE INUPUHA MIKpsAAb. Ha ainsHIll 3 KOMOIHOBAaHUMHM MUDKPSAJISAMH IIHPUHA
KOpeHeBoi cucteMu copty SBip Ha 16,8 % Oinbie BiJ KOHTPOJIIO 3 IIUPUHOIO IIHH
39,4 cm1—mHa 18,2 % 3 mmHamu 24,1 cMm.

Ha po3mip (mutomry) Oynb00BOT0 THi3[a NMEBHUM BIUIUB Ma€ PO3MIp 1 KUIBKICTh
Oynb0 Ta 010J10T1YHA OCOOJIMBICTD COPTY.

[Inoma OynbOOBOro TrHi3fga y BaplaHTi 3 KOMOIHOBAaHMUMH MUDKPSIASMU Oyna

ictoTHO Ginbmia Bix kKoHTpomo 343 cm? Ha 58 1 83 cMm?, mo BiAnoBigHO cknagae 16,9 i

24,2 %.
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B cepennbomy 3a Tpu POKHM JOCTIIKEHH TUIOIA OyIh00BOTO THI3AA MO COPTY

SIBip Oyna Ha 167 cm? Ginbiua Bix 259 cm? o copry Cepnanok a6o — Ha 64,5%.

4.3 BnJaMB OCHOBHHX AarpoTeXHOJIOTiYHHUX TMOKAa3HUKIB Ha OioMeTpuyYHi

napamMeTpH poCJuH KapToIuli

Ha nepioa ¢a3u nBiTIHHS TycTOTa OCaA0K 1Mo copty SABip Oyna Big 60,2 no 62,4

TUC. pocnuH Ha | ra, a mo copty Cepnanok — Big 56,9 no 59,1 tuc. pocnun Ha 1 ra i3

CepeIHbOI0 KUTBbKIiCTIO cTeOen BiamoBiaHo 3,0-3,6 1 3,0-3,3 mtyku (tadm. 4.8).

Tabnuus 4.8

BioMeTpuy4Hi MOKA3HUKHN PO3BUTKY POCIMH KapPTOILIi, cepeane 3a 2011-2013 pp.

(pa3a uBiTiHHA)

Tupuna,cm

[TapameTpu po3BUTKY KYIIIB KapTOILI1

: : ryCcTOTa, KUIBKICTh BHCOTA Mmaca,
MIKPSAIb IIMH KOJIC
TUC/Ta cTedel, MT. | POCIHH, CM /Kyl
Copr ABip
70+70 39,4 61,0 3,0 63,3 171
70+70 24,1 62,4 3,0 65,6 194
75+75 39,4 60,8 3,4 62,6 188
75+75 24,1 60,5 3,6 62,9 246
75+85 39,4 60,2 3,3 65,2 243
75+85 24,1 60,5 3,3 65,5 261
Cepenni 60,9 3,3 64,2 217
Copr Cepnianok
70+70 39,4 59,1 3,3 47,6 186
70+70 24,1 58,6 3,0 49,6 198
75+75 39,4 56,9 3,3 47,8 192
75+75 24,1 57,5 3,2 49,8 194
75+85 39,4 58,1 3,0 49,7 221
75+85 24,1 58,1 3,0 50,3 239
Cepenni 58,0 3,0 49,1 205
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Bucora pocnun Oyna BHILOIO 32 MOETHAHHS CKIAJAHMKIB: IIUPUHA MIKPSIb,
pO3Mip IIMH KOJiC TpakTopa 1 copT. Haitbinpina BucoTa poCIMH BiMIY€HA IO COPTY
ABip (62,6 - 65,6 cm), potu 47,6—50,3 cm 1o copty Cepmanok. CepeqHsi Mmaca OJTHOTO
Kyma copty SABip cknagana 217,2 r npotu 205 1y copty CepnaHok. 3acToCyBaHHS
JTOCTKYBaHUX (PakToOpiB (30KpeMa MIUPUHU MDKPS/Ib 1 MIUPUHM IIUH KOJIC TPAKTOPA)
CIPHSUIO PO3BHUTKY POCTHWH 1 IX Macu 3 OJHOTO KyIa 3a PaxyHOK 301IbIICHHS ILIOMII
YKUBJICHHS Ta 3MEHIICHHS MOIIKOKEHb K KOPEHEBOI CUCTEMH, TaK 1 OKPEMHUX POCIUH
B TEXHOJIOTTYHOMY TIPOIIEC] AOTIISATY 32 KapTOIICIO.

3a pe3yabTaTaMy TPUPIYHHUX JOCIITKEHb BU3HAYEHO OCHOBHI arpOTEXHOJIOTIUHI

MOKa3HUKH BUPOIIYBaHHS KapTori (momaTok H).

BucnoBku 10 po3ainy 4

BcranoBieHo, 1o 3a BUKOPUCTaHHS KOMOIHOBAHOI ITMPUHU MDKPAIL 75+85 cm
HE CIIOCTEPIraeThCs pyHHYBAHHS IPYHTY Ha CXWJaX IpPeOEHIB 5K 3 IMIMPUHOIO IIUH KOJIC
TpakTopa 39,4 cM, Tak 1 3 mupuHoio 24,1 cMm.

BuporyBanHs kapTomi 3 pO3MMPEHUMU MUKPpAIAIMU 75 + 75 cM 1 mmMHaAMH
KoJiic TpakTopa 24,1 cm (9,5 maroiimiB) criprsie 3MEHIIICHHIO MEXaHIYHOTO TTOIIKOHKCHHS
POCTIMH XOJ0BUMHU CHCTEMaMH MAIlIMH B TIOPiBHsAHHI 3 KoHTposieM 70 + 70 cm y 1,2-2,0
pasu no copty Cepmnanok 1 1,5-2,2 pa3u no coprty fBip. 3actocyBaHHs KOMOIHOBAaHOI
MUPUHA MIXpsiap 75 + 85 cM 3a0e3reuye 3MEHIIEHHS MEXaHIYHOTO TOIIKOKEHHS
pocauH Kaptori y 2,0-2,4 pasu no copty Cepnanok 1y 2,0-2,5 pasu no copty fBip B
MOPIBHSHHI 3 KOHTPOJIEM 3a IUPUHU MDKpsiAbL 70 cM.

3 pO3MWUPEHUMHU MIUKPSIAISIMHU [IHpUHA C(HOPMOBAHOrO TpeOEHs MpHU OCHOBI
Outbmia Bij KoHTposto (56,5 cMm) Ha 4,4 1 9,2 % 3anexHO B MHMPUHUA IHH KOJIC
TpakTopa, 00xBart rpedens Ounpimii Ha 2,9 1 7,4 % Big KOHTpOIIO 72,3 cM.

[lupuHa mDOWMMPEHHST KOPEHEBOI CHUCTeMH copTy SBip y BapiaHTi 3
KOMOIHOBaHUMH MDKpsasiMu 75 + 85 cm Oinbina Big kKoHTpodto Ha 16,8 % 3 muHamu
39,4 cm 1 — Ha 18,2 % 3 mmuamu 24,1 cm. Ilo copry CepnaHok BoHa OulIbIla Bif

KOHTPOJIIO BianoBigHo Ha 5,8 19,1 %.
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[Inoma OynpboBoro rHizga mo copTy SBip y BapiaHTi 3 KOMOIHOBaHHUMU
MIKPSAUIAME 301IbIIMIACS BITHOCHO KOHTPOJIIO Ha 58 i 83 cM?, 1110 BiNOBiHO CKIaae
16,9 —124.,2 %.

Haitbinpma rmmoma OynpOOBOro THi3ma 3abernedeHa 3a  BUKOPHCTaHHS
KOMOIHOBaHUX MDKpSAAL 75 + 85 cM, ne ii MOKa3HHWK iCTOTHO IEPEBHINYBAaB KOHTPOJIb
177 cm? Ha 38,0 1 49,0 cm?, mo BignoBigHo ckiaanae 21,5127,7 %.

B cepennboMy 3a Tpu pokum pgociuipkeHb (2011-2013 pp.) cepenns 1woia
Oynb00BOro THi3AA 1o copTy SIBip Ha 167 cMm? Ginbma Big 259 cm? o copry CepnaHok
a0o Ha 64,5 %.

OCHOBHI pe3yJbTaTH PO3iay omyomikoBaHo B mpamsx [115, 116, 159].
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PO3JILT 5

IMPOAYKTHUBHICTB COPTIB KAPTOILJII 3AJIEKHO BIJI EJJEMEHTIB
TEXHOJIOI'TI BUPOLIIYBAHHSA

5.1 CrpykTypa BpO:KAI0 KapTOIUIi 3ajIeKHO BiJ ejJeMeHTIB TeXHOJOoril
BUpOINYBaHHsI (IIMPUHM MIXPSAb Ta IUIONII MeXaHIYHOro HABAaHTAKEHHS HAa
IPYHT)

Benuke 3HaueHHS 32 BUPOIIYBaHHS KapTOILIl Ma€ TUIONIA dKUBJIECHHS POCIHH, sIKa
€ OJHUM 13 B@XJIMBUX [IOKa3HUKIB NPOAYKTUBHOCTI, IO TICHO TOB’sS3aHa 3
O10JIOTTYHUMU OCOOJIMBOCTSAMHU OYyJBO 1 iX PO3MIPOM, POJIOUICTIO TPYHTY, COPTOM
T'YCTOTOIO CaJiHHS 1 IIUPHUHOIO MiXpss [9, 14, 34, 88, 187].

HaiiGinpmmii Buxij HaciHHEBOI (pakiii 0yns0 3 mpupoctom 3,1 T/ra onmep:kaHo
3a cxemu caaiaas 70 + 15 cm. 3a 301nbleHHs MUpUHU MDKpsAb 3 70 1o 90 cM mpupict
yposkaro 3poctae B 3,2 paszu [59, 177]

KoMriiekcH1 CrOCTEpeKeHHsI 3a CTaHOM PO3BUTKY POCIHUH Ta (POpMyBaHHAM
BPOXKAI0 B JIOCHIPKEHHSIX BOPOJOBX TPbOX POKIB B 3aJIEKHOCTI BIJl PI3HOI IIMPUHU
OJTHOTUITHUX Ta KOMOIHOBAHMX MDKpPSAb, PO3MIPOM WIMH KOJIC EHEPreTUYHOIrO
TpakTopa kjacy 1.4 Ta copToM KapToOIUIi MOKa3aiu, 0 BIACOTOK (pakiiii 3a po3MipoM
Mae 1CTOTHY pi3HuIo (Tad. 5.1- 5.3).

VY mposenennx Brpoaosxk 2011-2013 pp. MOCHIIKEHHSX BCTAHOBJIEHO, IO Yy
BaplaHTax 3 PO3MIMPEHUMH MUKPSIISIMHA 1 PO3MIPOM IIMH KOJIC TPaKTOpa MO COPTY
SBip HaiiMeHIIa KUIbKICTh Oynb0 1,3-2,0 1/ra Oyna y dpakiiii 7o 28 MM, 110 CKJIaaaao
mume 3,9-5,4 % Big GionoriuHoi BpokaiHOCTI Kaprtor 33,2-36,7 T/ra. Haiibinpmry
KUIBKICTh Oynb0 HaciHHEBOI (pakuii (28—60 MM) ojepkKaHO SIK MO LIUPHUHI MIKPSIb,
TaK 1 3a pO3MIpOM IIIMH KOJIIC TPakTopa, sika ckiamana 20,5-24,4 T/ra kapTorui 1070

Oionoriunoro Bpoxato (30,4-37,3 1/ra).
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Tabnuys 5.1
CTpyKTypHHUIi cKi1ax 0y/1b0 cepeHbOCTUTIION0 COPTYy SBIp B 3a/1€KHOCTI BiJ
IIMPUHU MIZKPAIB I VIO MEeXaHIYHOI0 HABAHTAKEHHS HA IPYHT,

cepeane 3a 2011-2013 pp.

®dpakiiis 6ya60, MM Bionoridna
[lInpuna, cm . -
ora BPOXKANHICTH
viskpss | A KOJTIC MIPUPICT
DA TpakTopa no 28 | 28-60 % > 60 T/ra 70
(A)
(B) KOHTPOJIIO
70+70 39,4 1,6 20,5 0,0 8,3 30,4 0,0
70+70 24,1 1,9 22,7 10,7 7,9 32,4 2,0
75+75 39,4 1,3 21,0 2,4 10,9 33,2 2,8
75+75 24,1 1,6 21,5 4,9 11,8 34,9 4,5
75+85 39,4 2,0 23,8 16,1 10,9 36,7 6,3
75+85 24,1 1,8 24,4 19,0 111 37,3 6,9
®dakTop A 1,95 3,11
HIPgs dakTop B 1,76 2,63
daxrtop AB 2,25 4,38

Binomo, mo yum Oinbie O0ynb0 3 ¢dpakiiero 28-60 MM 3a onTHMAaNbHOT TyCTOTH
pPOCIIMH mepe] 30hpaHHsIM, THM BHINUNA Ypokail. B HammMx JOCTITKEHHSX HaWOIBITY
ypOXKanHICTh JaHo1 (pakiiii BIAMIYAIHM y BapiaHTI 3 KOMOIHOBAHOIO IIMPUHOIO MIXKPSIb
75 + 85 cM 3a mMpUHU MUH KoJic TpakTopa 39,4 cM BoHa ctaHoBWia 23,8 T/ra, a 3
po3mipoM muH 24,1 cm — 24,4 T/ra .

HaiiBumny kinbkicts Oynp0 po3mipom Oinbimme 60 mm — 10,9 T/ra ogepxanu B
JocIiax 3a mupokoro Mikpsaas ta 11,1 1 11,8 1/ra 3a miupuHM MIUH KOJIC TpakTopa
24,1 cm. Taka kinbKicTh Oynb0 BenuKOi (pakifii 3HAYHO 30UIBIIYE YPOKAWHICTDH
KapTOILII.

JlocuTh CIpUATINBAM 32 yMOBaMu (hOpMyBaHHSI BUCOKOTO BpOKato KapToruIi OyB
2011 pik KOJM BCTAaHOBJIEHO ICTOTHY PI3HUINI0O B CTPYKTYypi ¢dopmyBaHHS Oyib0
(Homatox IT 3).

AHami3 ofep)KaHuX Pe3yJbTaTiB PpakiiiHoro ckiaaxy 0yne0 3a 2011 pik copty

SBip mokasye, Mo y BapiaHTl 3 KOMOIHOBAHOI HIMPUHOIO MIKpsab (/5 + 85 cMm) 1
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HIMPUHOIO IIUH Kojic Tpaktopa 39,4 cMm OlojoriyHa BpoKalHICTh Oynp0 (pakiii
28-60 mMm Oyna Buioro Ha 4,1 T/ra abo Ha 21,6 % nopiBHsIHO 10 KOHTpoto 19,0 T/ra. B
TOM K€ Yac 3 MIMPUHOIO IKUH KoJic TpakTopa 24,1 cm Oinbimna Ha 4,4 1/ra abo Ha 23,1 %.

JlocuTh 3HAYHA KUTBKICTh OyNb0 Ounbine 60 MM Oyia 3adikcoBaHa HE3AJICKHO Bij
(dakTopiB, 1m0 BUBYAINCH. HaBiTh Ha KOHTPOJI ypokal Maii’ke OJHAKOBHUH 3 PI3HUIICIO
auie 0,7 T/ra Big gpakiii 28—60 mm. Arne B mociBax 3 HIMPUHOIO MIXKpAIb 75 + 75 cm 1
IIMH KOJIiC TpakTtopa 24,1 cM ojepxkaHo HaWBuIy 26,5 T/ra 610J0T1YHY BPOXKAMHICTD
dpaxiii po3mipom Oibmre 60 MM, 1o OiTbIIe Bix KOHTpOTIO Ha 8,2 T/Ta ado 44,8 %. Ha
6,5 T/ra BUIIAa BpOKaWHICTh AaHOi (pakiiii BiJl KOHTPOJIIO y BapiaHTi 3 KOMOIHOBAHOIO
HIUPUHOIO MIKPSAIb.

Benuka kinpkicTe (paxiii 0yns0 (>60MM) chnpusiia 30UIBIIEHHIO 3arajibHOL
010J10T1YHOT BpOKAHOCTI 3 KOMOIHOBAaHUMHU MIKpsAasiMu (5 + 85 cm 1o 49,6 1/ra, mo
BHUIIE BiJ KoHTpoJto (38,3 1/ra) Ha 11,3 1/ra a6o 29,5 %.

JIOCHIDKEHHSIM TaKOK BCTaHOBJIEHO, IO HA CTPYKTYpy Yypoxkar Oynb0 Mae
1ICTOTHHI BIUTMB COPT KapTOILIL.

AHani3 ofep:kaHuX pe3ysbTariB o copTy CeprnaHoK CBITUUTH, IO B CEPEIHBOMY
3a 2011-2013 pp. BCTAaHOBJIEHO 3HAYHY PI3HUIIIO B O10JOTITYHOMY BPOKai B 3aJI€KHOCTI
BIJI IIUPUHU MDKPSIIb 1 IIKUH KOJIic TpakTopa (Tadi. 5.2).

BpoxaitHicte kaptorn  ¢pakuaii 28—60 MM  paHHboro copty CepraHok 3
KOMOIHOBAHOIO IITUPUHOIO MDKPAIL /5 + 85 CM 1 MIUH KOJIC €HEPreTUYHOTO TPaKTopa
39,4 cm Oyna nHa 15,5 % Oubie Bia koHTpodto 18,0 T/ra, a 3 MIMPUHOIO IIUH KOJIC
tpaktopa 24,1 cm —Ha 19,4 % .

HpiOHi 3a po3mipoM Oynpbu 70 28 MM B IIJIOMY CKJIaJaloTh He OiIbIie
4,6-6,6 %. B Toii xe yac KimpKicTh Oynp0 Oinbmmx 3a 60 MM Mae iCTOTHY PI3HHUIIIO B
CTOPOHY iX 301JBIICHHS 3aJie’KHO Bia (PakToOpiB sSKI BUBYAIMCH y gochimi. Tak, Ha
KoHTpoJii ix Oymo 7,3 T1/ra a6o 26,4 % Big 3aranpHOi KITBKOCTI Oynb0, a 3
KOMOIHOBAHOIO IIUPUHOIO MIKPAIb /5 + 85 cM 1 muH Koiic TpakTtopa 39,4 cMm Ha 2,5 T
OuIbIIIe BiJ] KOHTPOJIIO, y BapiaHTl 3 MIMPUHOIO IIMH KOJiC TpakTopa 24,1 cM — Ha
2,9 1/ra a6o 39,7 %. [loniOHy TEHJEHIIII0 CIIOCTEpIralu 3 OAEPKaHOK O10JIOTIYHOIO

BpOXKaMHICTIO, A¢ Ha 4,9 T/ra BOHA MEPEBUIYE KOHTPOIL 27,6 T/ra 3 MDKPSAIIIM
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75 + 85 cM 3 WIMPUHOIO MIKMH KoJiic TpakTopa 39,4 cMm 1 — Ha 5,9 T/ra 3 WIMPUHOIO MIMH
KoJiic Tpaktopa 24,1 cM, 1o cTaHoBUTH BianoBiaHo 17,7 121,4 %.

Tabnuys 5.2

CrpykrypHuii ckiaajx 0yjab0 paHHboro copty CepnaHok B 32J1€KHOCTI Bil IIUPUHHA
MIKPAIB i IUI0II MeXaHIYHOT0 HABAHTAKEHHS HAa IPYHT, cepeane 3a 2011-2013 pp.

®paxkriis 0yns0, MM Biomoridna
[[Iupuna, cm . .
T/ra BPO’KAWHICTh
: IITUH KOJTIC MIPUPICT
MDD TpakTopa o 28 | 28-60 % > 60 T/Ta 70
(A)
(B) KOHTPOJIIO
70+70 39,4 1,8 18,0 0,0 7,3 27,6 0,0
70+70 24,1 1,9 18,7 3,9 8,3 28,9 1,3
75+75 39,4 1,4 19,9 10,5 8,3 29,6 2,0
75+75 24,1 1,8 21,1 17,2 8,4 31,3 3,7
75+85 39,4 1,9 20,8 15,5 9,8 32,5 4,9
75+85 24,1 1,8 21,5 19,4 10,2 33,5 59
®dakTop A 1,89 2,11
HIPgs daxTtop B 1,63 1,83
daktop AB 2,76 2,24

Cnig BIAMITUTH, IO BIICOTOK OYyJb0O 3a pO3MIPOM Ta iX Macol 3aJIeKUTh HE
TIBKK B TpaauiiiHoi (70 cm), 30umbieHoi (75 cm) 1 komOiHOBaHOi (75 + 85 cm)
IIMPUHA MDKPSJb, ajleé ¥ B 3HA4YHIA MIpl 3MIHIOETHCS BiJ PO3MIPY IIMH KOJIC
€HEPreTUYHOr0 TPAKTOopa.

B cnpustnuBux ans BUpollyBaHHsS Kaptorml ymoBax 2011 poky opaepxaHo
HalBHUIIlY O10JI0T1YHY BpOXkKailHICTh OyIb0 paHHbOro copTy CepriaHoK.

Ananiz 0yns0 3a po3mipom y gociimkeHHsx 2011 poxky mokasaB, 10 4yacTka
¢paxuiii Mae icToTHe 3HaueHHA. Tak, 3HayHa KUIbKICTh Oynb0 Oinbie 60 mm (Bix 18,1
no 20,7 T/ra) 3HAYHO BIUIMHYJA Ha OJAEpKaHy O10JOTIYHY BpOXaiHICTh KapTomii. Y
BapiaHTi 3 KOMOiHOBaHOIO (75 + 85 cM) mUPUHOIO MDKPSIAL 1 PO3MIPOM IMUH KOJIC
TPaKTOpa OJCPKAHO MPUPICT Bpoxkaw 7,4 T/ra 1o Outblie Big kKoHTpoito (36,4 T/ra)

Ha 20,3 % (Jlomarox I1 7).
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OT1xe, HAaOUTBII CIIPUSATIMBOIO MIUPUHOIO MIKPAIb Yy TEXHOJOT1] BUPOITYBaHHS
KapToIli € KoMmMOiHOBaHe MiKpsaas /5 + 85 cMm, Ae Kojeca TpakTopa IOCTIHHO
PYXaroThCs B Mpolieci poOOTH MO MHPOKOMY (85 cM) Mikpsanal. Y BapiaHTI 3 MIUPHUHOIO
IIMH KOJic TpakTopa kimacy 1,4 3 posmipom 24,1 cm (9,5 nroiiMiB) OlosorivyHa
BpokalHICTh KapTomun (Ppakiii 28—-60 MM mepeBuirye KoHTpodab (20,5 T/ra) mo
cepenHbocTuriioMy copty SABip Ha 3,9 T/ra a6o Ha 19,0 %, Mo paHHBROMY COpTY
Ceprma"ok - BiamoBijgHO Ha 3,5 1/ra abo Ha 19,4 %.

Otxe, ¢pakuiinuii ckiaax Oynp0 B yposkai 3a BHPOIILYBaHHS KapTOILI 3
TpaauIIAHOIO Ha JaHWil mepion mmpuHOI (70 cM) MUKpSAOL JEHI0 MOTIPIIMBCS 3a
PaxyHOK MEXaHIYHOTO MOIIKO/DKEHHS MPU OOpOOITKY KapTOIuli: IpeOeHiB, POCIHH,

KOPEHEBO1 CUCTEMHU 1 OYIIBO.

5.2 BpoxaiiHicThb KapTOIJi 3aJ€eXKHO Big  eJeMeHTIiB  TeXHOJOTil

BUPOLLYBAaHHS

BcranoBiieHo, 110 KOMOIHOBaHa IIMPUHA MIKPSIb B KOMIUIEKCI 3 pO3MIPOM IIKWH
€HepreTUYHOro TPaKkTopa CYyTTEBO BIUIMHYJIA HA BPOKAaHICTh KapTOILII.

AHami3 ojepX)aHUX JaHUX I[IOKa3ye, 1Mo B cepeanbomy 3a 2011-2013 pp.
BCTAHOBJIEHA ICTOTHA Pi13HULS (PAKTUYHOTO BPOKAIO KAPTOILUIl CEPEAHBOCTUIIIOTO COPTY
SBip B 3aJ1e3KHOCTI BiJi KOMO1HOBaHOT mupuHu (75 + 85 cM) MIXKPSAb Y B3a€MO3B SA3KY 3
PO3MIPOM IIMH KOJIC €eHEPreTUYHOro TPaKTopa.

Tak, Ha munsHKax 3 mMpuHOr MKpsaaer 70 + 70 cMm, e OynpOM BUCAIKyBald
EKCIIEPUMEHTAJIbHOI0 KOMOIHOBAHOIO KapTOIUIECAKAIKOK, a MDKPSJIHI OOpOOITKH
MPOBOJMIMN yIOCKOHaNeHUM KyiabTuBaropoM KOH—-2.8 AM B arperarti 3 eHEpreTHYHIUM
tpakTopoM MT3-82 3 po3mipom mmH komic 39,4 ta 24,1 cM ICTOTHOI pi3HHMII B
YpOXKaWHOCTI KapTOIUll HE BCTAaHOBJICHO, sika BiAmoBigHO Oyma 28,8 — 30,5 1/ra. Ha
IUIsSTHKAaxX 3 posmupeHumu (75 + 75 cM) MDKpsSAAsIMU B TMOPIBHSHHI 3 KOHTPOJIEM
(mumpuHa Mixkpsab 70 cM) yposkait 36ubmuBest Ha 3,1 T/ra 3 mupuHoro muH 39,4 cMm 1

BIJINOBIAHO — Ha 4,5 T/ra 3 By3bkuMH IinHamu 24,1 cm (tadi. 5.3).
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Tabnuys 5.3
BposkaiinicThb i BUXiJ HaCiHHEBUX 0YJIb0 CepeIHHLOCTHUIJIONO COPTY KapToILii SIBip
3aJ1€KHO Bi/l IIMPUHM MiKPAAb i IUIOIII MEXaHIYHOTO HABAHTAKEHHS HA IPYHT,

cepenne 3a 2011-2013 pp.

[Iupuna, cm BposkalinicTh 3aragpHa BpokaliHicTh HaCIHHEBA
. IITMH KOJIIC pUPICT MIPUPICT
MDKPS]T
b (A) P a(Ig)o pa vra T/Ta % v/ra T/Ta %
70+ 70 39,4 28,8 - 20,5 - -
70+ 70 24,1 30,5 1,7 5,9 219 14 6,8
75+ 75 39,4 31,9 3,1 10,7 22,0 15 7,3
75+ 75 24,1 33,3 4,5 15,6 22,5 0,6 9,7
75+ 85 39,4 34,7 5,9 20,4 23,8 3,3 16,1
75+ 85 24,1 35,4 6,6 22,9 24,0 2,1 17,1
®dakTop A 1,78 2,25
HIPgs daktop B 1,67 1,78
daktop AB 2,12 2,15

Haii0inpm cpusiTIMBUN BIUIMB OYyJ0 BCTAHOBJIEHO 32 KOMOIHOBAHOI HIMPHHH
Mibkpsaab (75 + 85 cm), e BpoxkaiiHiCTh KapTori B gociiai 3 mmpokumu (39,4 cm)
muHaMKu ctaHoBwia 34,7 T/ra, a 3 By3pkuMu (24,1 cm) — 35,4 T/ra, mo OuIbIIe Bif
KOHTpOJIIO Ha 5,9 1 6,6 T/ra abo Ha 20,5 1 22,9 % BiAMOBIIHO.

OTxe, HAMMMHU JOCTIHPKEHHSIMUA BCTaHOBJIGHO, IO HAWOUIBII CHIPUATIUBOIO
HMIMPUHOIO MIXPSAIb € KOMOIHOBaHa 3 po3MipoM 75 + 85 cwm, e ofepxkaHa BPOKAHHICTb
KapTOTUTl 3HAYHO TMEPEBUINYE TMOKA3HWKHM I1HIIMX BaplaHTIB 3a PaXyHOK 3MEHIICHHS
MEXaHIYHOTO TOIIKO/KEHHS KAapTOIUIMHHS, KOPEHIB 1 Oynp0 mnpu JOrisal  Ta
301JIBIIICHH] IO KUBJICHHS POCIIHH.

JlocmikeHHsT TaKoK TOKa3alu, II0 Bpokaid HaciHHEBOI (pakiii Oynb0 Ha
JUISTHKAX, /1€ BUPOIIYBaJly KapTOIUIIO 13 3aCTOCYBaHHSAM BY3bKUX (24,1 cM) mIMH KoJIiC
TpakTopa 1 TpaguiiiHid 70 cM muMpuHI MDKpsSAs Ha 6,8% BUIIMI Bil KOHTPOJIO 3
muHaMu 39,4 cm. Ha posmmpenux Mikpsaasx 75+75 cm BiH 3pic 10 9,7% abo Ha 2
T/ra. HailOuipll COPUSATIMBUMHU WIOJO BpOXKAK HACIHHEBUX OyiIb0 BUSBWIKCH

KOMOIHOBaHI MKpsmas /5+85 cm Ta po3Mip muH Kojic Tpaktopa 24,1 cm, ne
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onepxxasin 24 T/ra HaciHHEBUX Oynb0, 1m0 OUTBINE Bi KOHTpoOJto Ha 3,5 T/ra abo
Ha 17,1 %

Crnig BIAMITATH, IO HAWOUTBINIUN BUXiJ HACIHHEBUX OyIb0 oOJepXKaHO B
nociipkeHHsx 2012 poky 3 KOMOIHOBaHOIO IIMPUHOIO MIXpsSAL 75 + 85 cm, 1e 89,3 %
ix Oyyo y BapiaHTi 3 po3MipoM muH Kojic 39,4 cm (15,5 mroiimiB) 1 86,8 % 3 muHaMu
24,1 cm (9,5 mroitmiB) abo BiamosinHO Ha 4,8 15,7 T/ra Ginbiie Big KoHTporo 18,7 T/ra
(momatox IT 1).

JlocmimKeHHSIM BCTAaHOBJICHO, IO HAMOUTBIINK BUXiJ HACiHHEBUX Oynn0 48,3-
51,2 % y 2011p. omepxanu 3a paxyHok 360umbmenHs Bim 40,5 mo 56,0 % dpakmii
po3mipom 28- 60 MM mpu 00paxyHKy OioJoriuHOT BposkaitHOCTI (noaatok IT 2).

BcraHoBIieHO, 110 B CEpEeTHBOMY 32 POKH JIOCHII)KEHb MAKCUMAJbHUN ypoKaii
(34,7-35,4 T/ra) cepenHBOCTUTIIOTO COPTY SIBip OJep»aHO B MOCIBax, ¢ B MUKPSIAX
HE CTBOPIOBAJIOCH CYMICHOTO BIUIMBY MacH 1 IIMPUHM TPOTEKTOpa KoJjeca

CHepreTHYHOro TpakTopa (Tadim. 5.4).

Tabnuys 5.4
SIkicHi moka3HUKHU KapToILIi copTy SBip, cepenne 3a 2011-2013 pp.
Iupuna, cm yp OAMHICTH Cyxa pe4oBuHa, Kpoxmans,
KapTOTLII,
: IIMH KOJIIiC : HPHUPICT HPHUPICT
MDD TpakTopa t/ra | "PAPICT A0 | o 10 % 1o
(A) KOHTPOJIIO
(B) KOHTPOJIIO KOHTPOJIIO
70+70 39,4 28,8 0,0 24,0 0,0 16,9 0,0
70+70 24,1 30,5 1,7 24,4 +0,4 17,2 +0,3
75+75 39,4 31,9 3,1 24,1 +0,1 16,7 -0,2
75+75 24,1 33,3 4,5 23,7 -0,3 16,9 0,0
75+85 39,4 34,7 59 25,2 +1,2 17,8 +0,9
75+85 24,1 354 6,6 24,3 +0,3 17,1 +0,2
®daktop A | 2,38
HIPgs ®dakTop B 2,11
®daxkrop AB | 2,44

Ha npoayKTUBHICTh KapTOIUIl 3 HIMPUHOIO MIXKpsiab 70 CM ICTOTHUI BIUIMB MaJia

X0JI0Ba CHCTEMa TPAKTOpPa 3 BUKOPUCTAHHSM IUH po3mipom 39,4 cMm (15,5 mroitmi). Ha



103

BKAa3aHOMY BapiaHTI BPOXKaWHICTh 3HU3WIACH 0 28,8 T/ra 1 moctymaerbes Ha 5,9 % 3a
BUKOPHUCTaHHS IIMH po3MipoM 24,1 cMm (9,5 aroiiMiB), a 3 PO3MIUPEHUMH MDKPSIIIMU
75 cm — BinmoBiaHO Ha 4,5 T/ra abo 15,6 % Otxe 3acTocyBaHHs MHH po3MmipoM 39,4 cm
Ha MocajKax KapToIlli 3 TEXHOJOTTYHUMHU MUKpAAIaMu 70 cM HebakaHO.

Ha sxicHI Moka3HMKH BpoXkarw (BMICT CYXHX PEUYOBHH, KPOXMaJll0) IIMPUHA
MIXKPSJIb 1 PO3MIpP IIMH KOJIC TPAKTOpa ICTOTHO BILUTUBY HE MaJIH.

Bmict cyxux pedoBUH B copTy SIBip 3a pOKM JOCHIKCHb KOJHMBABCS B MEXKax
23,7-25,2 %.

AHajoriyHa cuTyaiiss 3 HpPOAYKTHUBHICTIO KapTOIUIl CIOCTEpirajgach MO COPTY
Cepnianok (tabu1. 5.5), Ae BpoKalHICTh Y BapiaHTi 3 KOMOIHOBAHOIO ITUPUHOIO MIXKPS/Ib
75 + 85 cMm 3a 3acToCyBaHHS IIMH KOJic TpakTopa 39,4 cMm Ouiblia Biji KOHTPOItO 25,8

T/ra Ha 4,7 T/ra, a 3 mmHamu 24,1 cm —Ha 5,9 1/ra.

Tabnuys 5.5
SIkicni moka3zHuku kapTomii copty Cepnanok, cepeane 3a 2011-2013 pp.
[Tupuna, cm YpokaiiHICTh Cyxa pe4oBuHa, Kpoxmars,
KapTOILI,
: IITH KOJTIC : : :
MDKPSIIb TpaKTopa /g | TPMPICT O | o, | TIPHPICT IO | o, | HPHPICT /10
(A) (B) KOHTPOJIIO KOHTPOJIIO KOHTPOJIIO
70+70 39,4 25,8 0,0 17,0 0,0 13,8 0,0
70+70 24,1 27,1 1,3 17,3 +0,3 13,8 0,0
75+75 39,4 28,2 2,4 17,1 +0,1 14,0 +0,2
75+75 24,1 29,5 3,7 16,8 -0,2 14,0 +0,2
75485 39,4 30,5 4,7 17,4 +0,4 141 +0,3
75+85 24,1 31,7 59 17,3 +0,3 14,2 +0,3
daktop A | 3,85 1,78 1,61
HIP;s | ®axtopB | 2,56 1,65 1,53
daktop AB | 2,78 1,71 1,57

Ha sxicHl moka3HUKH BpOXkaro (BMICT KPOXMATIO 1 CyXHX PEUYOBHH) 1CTOTHOTO
BIJIUBY HE MaeE.
Bwmict cyxux pedoBuH y copty CepmaHOK 3a POKHM JOCIHIDKEHb KOJHMBABCS B

Mmexax 16,8-17,4 %.
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Cepen AOCTIKYBaHUX TEXHOJOTIYHUX MPUHOMIB 1 KOHCTPYKTUBHUX MapaMeTpiB
IITUH KOJIIC TPAKTOpa BMICT KpOXMaJjto B OyJbp0ax KapTOILI 3HaXOAUTHCS B Mexax 16,7-
17,8 %.

3acTocyBaHHSA TEXHOJIOTIYHMX €JIEMEHTIB (IIUPUHU MIDKPSIb) 1 PO3MIpPY IIWH
TpakToOpa HE MPU3BOAATH /10 30UIBIIEHHS BMICTY KpPOXMAJI0, aje 3a paxyHOK 3HAYHOTO
3pOCTaHHS BpOKaWHOCTI y BapiaHTi komOiHoBaHumX (75 + 85 cm) mikpsap 30ip
KPOXMAJIIO 3 OJIMHMIT IO 301IBIITY€EThCS.

3aranpHa BpPOXKAMHICTH KapTOIUIl PaHHBOTO copTy CepriaHoK B CEpEeIHBOMY 3a
POKH JOCTiIKeHb 3 KOMOIHOBAaHOIO IIMPHHOIO MIKpAAs /5 + 85 cMm 1 po3mipom
nmpoTekTopa koiic Tpaktopa 39,4 cMm (15,5 mroitmiB) Ha 4,7 T/ra mepeBUIIA KOHTPOIb
25,8 T/ra, a 3 MIMPUHOIO MPOTEKTOpa Komic TpakTopa 24,1 cm (9,5 moiimis) — 5,9 T/ra,
BUXI1]] HACIHHEBUX Oynb0 mpu npomy OyB 20,8 1 21,5 1/ra abo nHa 2,8 1 3,5 T/ra OuIbIINN
BiJ KoHTpot0 18,0 T/ra, mo ckiagano BiamosigHo — 15,51 19,4 % (tab:x. 5.6).

Tabnuys 5.6
BpoxajiHicThb i BUXi HACIHHEBHUX 0yJIb0 PAHHBOCTHUIJIOIO COPTY KAPTOILII
CepnaHok 32J1€KHO BiJl IIUPUHU MIKPAAD i IUI0IIi MEXaHIYHOI0 HABAHTAKEHHS

Ha IPYHT, cepeaHe 3a 2011-2013 pp.

[[upuna, cm BposxkaitHicTs 3araiabpHa BpoxaitHicTh HaciHHEBA
: IIMH KOJIIC IPUPICT IPUPICT
MIKPSIJTb
(A) Tpa(lg)opa T/ra T/ra % v/ra T/ra %
70+ 70 39,4 25,8 - 18,0 - -
70+ 70 24,1 27,1 1,3 5,0 18,7 0,7 3,9
75+ 75 39,4 28,2 2,4 10,5 19,9 1,9 10,5
75+ 75 24,1 29,5 3,7 14,3 20,7 2,7 11,5
75+ 85 39,4 30,5 4,7 18,2 20,8 2,8 15,5
75+ 85 24,1 31,7 5,9 22,9 21,5 3,5 19,4
daktop A 3,85 2,96
HIPgs daktop B 2,56 2,34
daktop AB 2,78 1,98

BpoxkaitHicTe KapToruni paHHbOro copTy CepmaHOK 3a pPOKH JIOCHIIKCHb
(momatox IT 3, IT 4, I1 5) mana icroTHy pi3HuIo. HaiOuteln crpusTIUBUM IS

dbopmyBaHHs Bpoxkaro 0ynb0 0yB 2011 pik.
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BcranoBneno, mo 3a cnpusmiuBux ymoB 2011 p. mias ¢opmyBaHHS BpOXKaro
KapToruni paHHboro copty CepmaHok opepxkano Big 34,6 mo 42,4 t1/ra. Byns6u
HaciHHeBOI (pakiii cranoBwm 16,2 — 21,8 1/ra abo 46,8-51,6 %. Husbkuit BimcoTox
BUXOJy Oynb0 HaciHHEBOI (pakilii oJiepKaHO 3a PaxyHOK 30UIBIICHHS iX KIJIBKOCTI
po3mipom Outbiie 60 MM, mo 3HaxoauThcs B Mexax 47,0-50,5 %. Ilpu npomy B
KOMOIHOBaHHUX MUKpAIAsSX 75 + 85 cM oxepkaHO HAWBUIIHMKM MPUPICT HACIHHEBUX
Oynw0 (5,6 1/ra), mo cknanae 34,6 % Bix KoHTposto 16,2 T/ra.

B cepemnbomy 3a 2011-2013 pp. AOoCHimKEeHh 3a paxyHOK MEHIIOTO
MOIIKO)KEHHsI TpeOeHIB, POCIUH 1 KOPEHEBOI CHUCTEeMHM TpU JOTJSAl, a TaKOX
CTBOPEHHsI OUIBIII CHIPUATIMBUX YMOB IO TBEPJOCTI IPYHTY B 30HI PO3TallyBaHHS
Oynp00BOrO THI3Aa KOMOIHOBaHA IIMPHWHA MUKpSAb /5+85 cM B MOpiBHSAHHI 3
KOHTpoOJIeM (TpaauiliiiHa mupruHa MiKpsAas 70 cMm), 3a0e3neunsa npupicT GakKTUIHOTO
Bpoxkaro Bi 5,9 no 6,6 T/ra 1 HaciHHeBOi (pakimii O6yns0 Big 16,1 mo 17,1 % mo
CepeIHbOCTUTIIOMY copTy SBip (Tab:. 5.3) Ta BignoBigHo — Ha 4,7-5,9 1/ra hakTHIHOTO
Bpoxaro i 15,5-19,4 % nHacinHeBuX Oysb0 1Mo paHHboMy copTy Cepranok (Tadi. 5.6).

JUist  3amo0iraHHs 3HAYHOTO MEXAHIYHOIO TMOIIKO/KEHHS Oynb0 CyTTEBUM
YUHHUKOM € TaKOXX PIBHOMIPHICTh HACaJKE€Hb, IO CHPUSIE OJHAKOBOMY POCTYy Ta
PO3BUTKY POCIIHH 1 SIK HACTIJIOK YTBOPEHHS B ypoxai OyJIs0 piBHOMIPHHX 32 PO3MIPOM 1
Macoro. JlocAraroTb OO  BHKOPUCTOBYIOUM 332  BHCAJKyBaHHA  OyJib0
eKCIIEPUMEHTAIbHOI0 KOMOIHOBAHOIO KAapTOILIECAIXKAIKOK BUTOTOBJIECHOIO 32 Yy4acTiO
3no0yBaya B IHCTUTYTI KapToruisipcTBa. KOHCTpyKIilisi Takoi KapTOIUIECaIKaaKh Ta
pO3TallyBaHHs POOOUMX OpPraHiB 1 MPUCTPOIB 3a0€3MEUYIOTh SKICHE CaIlHHSA KapTOIUIl
pi3HHX po3MmipiB ((pakiliii), PO3MMPIOIOTh, TEXHOJOTIYHI MOMKJIMBOCTI MAIIWHU,
MiBUITYIOTh TPOAYKTHUBHICTH Ta CKOPOUYYIOTH Yac MPOXO/KCHHS TEXHOJOTIYHOTO
IPOLECY 3aBASIKM YOMY 30UIBLIYETHCS YpPOKAMHICTh 1 TOBapHICTh MPOAyKIii. Bona
3maTHa BucaKyBaTu (pakiii 0yias0 Big 20 1o 100 mm 6€3 MexaHIYHOTO TOIIKOKEHHS
MapoCTKIB 1 OYJIBO0.

['ycroTa caminHs 3a0e3nedyeThes 3al€KHO Bia po3mipiB Oyns0 Bim 40 THC./Ta
(mns O0ynp6 monan 60 mm) o 80 tuc/ra (s MikpoOyns0 He meHme 9 mm). KinbkicTb

nporyckiB He ounbie 2 %. [IpoxyktuBHicTs arperaty — 0,12 ra/ron.
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BucHoBkmu 10 po3airy 5

3a pe3yabTaTaMy HaIMX JOCTIKEHh BCTAHOBJICHO, 1110 HAMOUIBIN CIPUATIUBOIO
YIOCKOHAJIEHOIO arpOTEXHOJIOTIEI0 32 3aCTOCYBAHHS CLIBCHKOTOCIIOAAPCHKUX MAIlIUH Ta
3HaApsAb € KOMOIHOBaHE MUKpsans /5+85 cM, Jie Kojeca TpakTopa B Iporieci podoTH
MOCTIHHO PyXaloThCs MO MIUPOKOMY (85 cM) MIKPSAIL.

B cepennbomMy 3a pokM JOCHIKEHb O10J0TIYHA BPOXKAMHICTH KapTOILI
HaciHHeBOI ¢pakiii (28-60 MM) mepeBUIyE KOHTPOJIb CEPEIHBOCTUTIIOTO COpTy ABip
Ha 3,9 1/ra a6o 19 %, y panaboro copty CepnaHok BiamoBigHo Ha 3,5 T/ra ado 19,4 %.
B Toii ke yac HasBHICTH B ypoxai Oynb0 (pakiii Oueiie 60 MM copty ABip crpusie
30UTBLIEHHIO 3arajibHO1 010JI0TTYHOT BPOKaHOCTI 3 KOMOIHOBAaHUMU MIKPSAAASIMH (/5 +
85 cm) 1o 49,6 1/ra, mo Buiie Bijg KoHTposto (38,3 1/ra) Ha 11,3 1/ra abo 29,5 %.

[Ipu 1OMY CYTTEBUM YWHHUKOM 30UIBIIEHHS BPOXAWHOCTI € 3MEHIICHHS
MEXaHIYHOTO MOUIKOIXKEHHS pPOCINH, KOPEHIB, OyJIb0 MPHU AOIJISIL 332 HACAIPKEHHIMH Ta
30UTBIICHHS TUIONII XUBJEHHS pociuH. JlocAraioTh IOTO 3a BUCAJKYBaHHS OyJb0
€KCIIEPUMEHTAJIbHOK KOMOIHOBAHOKO KapTOILIECAHKAJIKOI0, a MUKPSIHUA 00pOoOITOK
npoBosATh KynbTuBaTopoM KOH-2,8 AM B arperari 3 eHepreTH4HUM TpakropomM MT3-
82 3 po3mipom mmH koxic 39,4 ta 24,1 cm. Taki ymoBM JOTfsigy 3a ToOcCiBaMu 3
KOMOIHOBAaHOIO IUPUHOIO MIKpsAb (75 + 85 cM) Ta BUKOPHCTAHHSM IIMH PO3MIPOM
39.4 cm 3abesmneunnu ypoxanHicTs 34,7 T/ra, a 3 By3bkumu (24,1 cm) — 35,4 1/ra, mo
oinbie Big kKouTposto (70 + 70 cm) Ha 5,9 1 6,6 1/ra a6o 20,5 1 22,9 %.

Ha ¢pakuiiinuii cknag Bpokairo Oynb0 ICTOTHHUH BIUIMB MAa€ TaKOX COPT
kaprorut. [Topsia 3 UM BiicOTOK OyaB0 32 pO3MIPOM Ta MACOIO 3aJIEKUTh HE TUTBKH BiJT
TpaguuiiiHoi (70 cm), 30uibmieHoi (75 cm) 1 komOiHoBaHoi (75 + 85 cm) mUMpUHU
MDKpSiZb, ajle ¥ B 3HAYHIA Mipi 3MIHIOETHCS BiJ] pO3MIPY IIMH KOJIIC €HEPreTHYHOTO
TpakTopa.

B Toi1 e uac, He3aneKHO Bijl COPTY, B OKpeMi pokH, (pakiiiHuii ckiaj O0yinp0 B
ypoXkai 3a3HaBaB 3MiH 3a PaXyHOK MEXAaHIYHOTO TOIIKOKEHHS POCIMH Ta KOPEHEBO1
CHUCTEMH MPHU JIOTJISIL 3@ TTOCIBAaMU 3 TPATULIIHHUMU MDKPSISIMU TTUPpUHOIO 70 CM.

OCHOBHI pe3ynbTaTH PO3/iny onyOmikoBaHo B mparsix [157,158, 159].
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PO3JIL 6
EKOHOMIYHA I EHEPTETUYHA E®@EKTUBHICTH YIOCKOHAJIEHNX
ATPOTEXHOJIOT'TI BUPOIIYBAHHS KAPTOILII

6.1 ExoHoMmiuHa epeKTUBHICTH

B ymoBax pUHKOBUX BIJIHOCHH €KOHOMIYHO-CHEpPreTHYHa e(EeKTHUBHICTD
BUPOILIYBAHHS CLICHKOTOCIOJAPCHKUX KYJIbTYp HaOyBa€ IMEpIIOYEProBOrO 3HAUYEHHS,
SK OJIWMH 3 HAMBOXIUBIIIUX YHWHHUKIB 1X KOHKYPEHTHOCIPOMOXHOCTI. Jl0o6ip
CeKOHOMIYHUX BapiaHTIB 3 TEXHOJOTIA BHUPOIINYBAaHHS KapTOIUIl CTa€ MPUOPITETOM
OJIEp’KaHHS BUCOKOTO BPOXKaI0.

OCHOBHMMH TNOKa3HUKaMU €(QEKTUBHOCTI arpoTEXHOJIOTIYHHX €JEMEHTIB €
npubaBKa BpOXKaro Ta i BapTICTh .

Amnai3z pe3yabTaTiB TPUPIYHUX TOCTiKeHb (Tabn. 6.1 1 6.2) n1o3BoJIsE cKa3aty,
110 3HAYHa K €KOHOMIYHA, TaK 1 eHepreTuyHa e€()eKTUBHICTh BUPOILIYBAaHHS KapTOILIl
oJiep>kaHa 3a KOMOIHOBaHO1 (75 + 85 cM) MIMPUHHU MIKPSAb Ta PO3MIPOM IIWH KOJIIC
TpakTopa 39,4 1 24,1 cm B nopiBHsAHHI 3 KoHTpoJieM (70 + 70 cm), e ofepkaHa 1ICTOTHA

pi3HUIIS €PEKTUBHOCTI BUPOIITYBAHUX COPTIB.

Tabnuys 6.1
ExonomiuHa eQeKTUBHICTH BUPOIIYBAHHS KAPTOILII CEPEAHBOCTUIJIONO COPTY
SABip B 3a/1€5KHOCTI Bil INMPUHU MiKPSAAb 1 IJIOII MEXaHIYHOT0 HABAHTAKEHHA HA
IpyHT, cepeane 3a 2011-2013 poku

. YMoBHO- i g
[Iupuna, cm 5 _ Sarparn, YUCTHI 2 & 5
£ | BapTicTh THC prOYyTOK 22| &
=B . o H o
s = | YpoxKaro, S O o~
% E TpH. Ha a2 5 | e
. IIWH ) THUC.TPH THUC. O = <
MIKpSIb & Ira + SE| g
TpakTopa | > rpH./Ta O B
70+70 39,4 28,8 77,8 25,8 52,0 0,0 090 | 57,8
70+70 24,1 30,5 82,4 25,8 56,6 4,6 0,85 | 66,6
75+75 39,4 31,9 86,1 25,8 60,3 8,3 081 | 744
75+75 24,1 33,3 89,9 25,8 64,1 12,1 0,77 | 83,2
75+85 39,4 34,7 93,8 25,9 67,9 15,9 0,74 | 917
75+85 24,1 35,4 95,8 26,0 69,8 17,8 0,73 | 95,6
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VYposkaii kapToruii 3 KOMOIHOBAaHUMH MDKpSAAsIMu (75 + 85 cM) 1 po3mipoM HIMH
KOJIIC €HEPreTUYHOTO TPAKTOpa 3HAYHO BUIIMI, HDK B 1HIIMX BapiaHTax, B TOU K€ Yac
JI0OATKOB1 BUTpATHU HE3HAUHI. JIo TOro * JOJAaTKOBI BUTPATU B OCHOBHOMY I1OB’sI3aHi 31
30HMpaHHsM 1 TPAHCIIOPTYBAHHIM JIOAATKOBOI MPOAYKIIii. AJie Takl BUTpaTH CKJIAJIal0Th
HEBEJIMKHM BiJICOTOK IO BiTHOIIICHHIO JI0 BAPTOCTI MIPUPOCTY BPOKAIO.

Tabnuus 6.2
Exonomiuna eeKTHBHiCTH BUPOIYBAHHS KAPTOIIi paHHBLOTO copTy CepnaHok B
32JI€2KHOCTI BiJl INMPMHM MIKPSAAD i IJIOIII MEXaHIYHOr0 HABAHTAKECHHS HA IPYHT,

cepeane 3a 2011-2013 poku

YMoOBHO- X
Iupuna, cm ol YUCTHH 5 £
’ 5 : 3arparu, 5 & 5
‘% . | BapricTs e pUOyTOK = -5
. ) g,
MIDKPSIb IIVH s £ | ypoxaro, g 5 =
% F I'pPH. HA A s o
TpakTopa | 3 TUC.TPH THC. O = Q
2, Ira + S E [
> I'pH./Ta O =
Q
A~

70+70 39,4 25,8 69,7 25,8 43,9 0,0 1,00 | 43,9

70+70 24,1 27,1 73,2 25,8 47,4 3,5 0,95 | 499

75+75 39,4 28,2 76,1 25,8 50,3 6,4 0,94 | 535

75+75 24,1 29,5 79,7 25,8 539 | 10,0 0,87 | 619

75+85 39,4 30,5 82,5 25,8 56,6 12,7 0,85 | 66,6

75+85 24,1 31,7 85,8 26,0 59,8 16,9 0,81 | 73,8

ExonomiuHa oIliHKa pe3yabTaTiB JOCHIIPKEHHS TIOKa3ye, M0 HaWOUIbII
E€KOHOMIYHO €(EeKTHBHOIO € KOMOIHOBaHa MIMPUHA MUKpAIb /5 + 85 cMm y BapiaHTi 3
po3MIpoM IIMH Koiic TpakTopa 39,4 cM, e B CEepeaHbOMY OJEpKaHO HAWBHILLY
BPOXKAMHICTH KapTOIUTl cepeaHbOoCTUTIIOr0 copTy SBip 34,7 T/ra, 3 po3mipom muH 24,1
cM — 35,4 1/ra. B nmaHoro copty 3a KOMOIHOBAaHOI IIMPUHU MDKpPSAb HNPUOYTOK Yy
BapiaHTi 3 po3MipoM muH 39,4 cM ctaHOBUTH 67,9 TuC. rpH./ra, a 24,1 cM — 69,8 THC.
TpH./Ta, 1O TEPEeBUINYE KOHTPOJb BigmoBigHOo Ha 15,9 1 17,8 Tmc. TpH./ra mpu
cobiBapTocTi ToHHU OYyK0 0,74 1 0,73 THC. TpH. 1 peHTabensHoCcTI 91,7 1 95,6 %. Ha
KOHTpOJI1 3 mmmpuHo0 MiKpsaas 70 + 70 cm oxepkanmii nmpubytok 52,0 THC. rpH./Ta 3

cobiBapTicTio 0,90 THC. TpH./T 1 peHTabenpHICTIO 57,8 %.
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Y pannboro copty CepraHOK 3a BHUKOPHUCTAHHS KOMOIHOBaHMX MUDKPSIb
75 + 85 cM oxaepkaHo HaiBuIiry BpokaitHicTh 30,5 T/ra 3 po3mipom mwmH 39,4 cMm 1
31,7 t/ra 3 mmHamu 24,1 cMm, ne mpuOyTOK CTaHOBUB BiAMOBimHO 56,6 1 59,8 TucC.
I'pH./Ta, 110 OlNIbIe BiJ KOHTpOJItO Ha 12,7 1 16,9 Tuc. rpH./ra 3a piBHEM PEHTA0EIbHOCTI
66,6 1 73,8 %.

B pesymprari mpoBeAeHWX AOCTIHPKCHb BCTAaHOBJICHO, IO 3aCTOCYBaHHS
KOMOIHOBaHO1 IIUPUHU MDKpPSAIL 75 + 85 cM 1 BY3bKHMX IIMH KOJIC TpakTtopa 24,1 cm
(9,5 nroiiMiB) B TEXHOJOTii BHPOIIYBAaHHS KapTOIUNl 3a0e3ledye ITiIBUIICHHS
BPOKaWHOCTI Ta BHX1J HAaCIHHEBUX Oynp0 B MOPIBHSIHHI 3 TPAJAULIAHOIO MIMPHHOIO
MDKpsAbp 70 ¢M 1 MIMPHUHOIO MIMH Kojic Tpaktopa 24,1 cm (9,5 mroimiB). [lana
TEXHOJIOT1s 3a0e3neunsia HalBUIuil NpuOyTOK Ta €(PEKTUBHICTh JOCII)KYBAaHUX COPTIB
KapToIUll, SKUU CKJaB y copTy SBip 69,8 Tuc. rpH./ra 3 peHradenpHicTIO 95,6 % 3a
coOiBapTocTi ToHHU Oyns0 0,73 Tuc. rpH./T, y copty CeprnaHok BiAmOBIIHO 59,8 THC.

rpH./ra 3 peHTadenbHicTIO 73,8 % 3a cobiBapTocTi TOHHU OYyIK0 0,81 THC. TpH.

6.2 Enepreruyna egeKTHBHICTH

Po3paxyHku eHepreTudHoi €(PEeKTUBHOCTI TMOKa3yl0Th, IO MPU BUPOIIYyBaHHI
KapTOIUIl Ha OJWHUIIIO TUIONI BUTpadaeThes moHaa S0 tuc. M/[x eHeprii, 1o Maiixe B
JBa pasu Ouibllle, SK 3a BUPOIIYBAaHHS 3€pHOBUX KyibTyp. I[IpoBeneni Hamu
PO3paxyHKU €HEPreTUYHOi e(PEKTUBHOCTI MOKa3aJId, 0 HAHOIIBII CYTTEBO BILTMBAIH
Ha OlOGHEpPreTUYHI MOKA3HUKW COPTOBI OCOOJIMBOCTI Ta arpoTexHiuHi 3axoau. Tak,
AKII0O B cOpTy SBIp B CEpeIHbOMY IO JOCHITy Ha BUPOOHHUIITBO BUTPAYAIOCH
(cmoxuto) 61,9-79,1 Tmc. MJDkx/ra, a HaKONMMYEHO BpOXKAEM (BIATBOPEHO)
68,7-117,4 tuc. MJlx/ra 3 Kee — 1,11-1,48, T0 y copty CepmnaHok Il NOKa3HUKU
BIANOBIAHO cTaHOBWIM 55,5-68,2 tmc. M]bx/ra, 61,5-84,7 tmc. MJlx/ra 1
Kee — 1,10-1,24.

[TopiBHSHHS PI3HUX arpoOTEXHOJIOTIYHUX 3aXO/dIB Ha COPTax, SIKI BUBYAJIHCS,
MOKa3ye, IO Ha BapiaHTi, A€ 3aCTOCOBYBAJIM KOMOIHOBaHI MIDKPSAJAS 1 BYy3bKl LIWHU

KOJIIC TpakTopa, eHepreTuyHa e(EeKTHBHICTh € HailBumom. Tak, y copty SBip Ha
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KOHTpoui Oyno cnoxuto 61,9 tuc. MJx/ra, BiaTBopeHo Bpoxkaem 68,7 tuc. MJIx/ra,
Kee 1,11, To y BapiaHTi 3 KOMOIHOBAHOIOIIMPUHOI MIKPSAb 1 3 IIMPUHOIO KOJIC
39,4 cm — 70,0 1 96,0 Tuc. MJIx/ra 1 Kee 1,37 BiamosinHo. 3a mupuan Koiic 24,1 cm
BIITBOPEHO €HEeprii BpoxkaeMm OyJio OuIbllie BITHOCHO KOHTpOJto Ha 48,7 tuc. M x/ra,
croxuto — Ha 17,2 tuc. M/Ix/ra 1 Kee 3pic Ha 0,37 (Tabim. 6.3).
Tabnuys 6.3
Eneprernyna e)eKTUBHICTH BUPOIIYBAHHA KAPTOILIi 32J1€5KHO BiJ

arpoTexHoOJIOTiYHUX 3aX0/iB, cepeane 3a 2011-2013 pp.

BapianTu Eneprii, Tuc. M/Ix/ra Koedimient

[[Iupuna, cm E€HEPreTU4YHO1

Ne . : BIITBOPEHO | CIIOXKUTO | €PEKTUBHOCTI
MIKPSAIb IIMH KOJIC (Kee)

Copr SBip
1 70+ 70 39,4 68,7 61,9 1,11
2 70+ 70 24,1 76,7 64,2 1,19
3 75+ 75 39,4 79,9 66,1 1,21
4 75+ 75 24,1 85,0 68,0 1,28
S 75+ 85 39,4 96,0 70,0 1,37
6 75+ 85 24,1 117,4 79,1 1,48
Copt Cepnianok

1 70+ 70 39,4 61,5 55,5 1,10
2 70+ 70 24,1 65,7 58,3 1,13
3 75+ 75 39,4 69,3 60,7 1,14
4 75+ 75 24,1 70,4 63,4 1,16
S 75+ 85 39,4 79,5 65,2 1,21
6 75+ 85 24,1 84,7 68,2 1,24

VY copry CepraHok 3a KOMOIHOBaHMX MUKDSAb 1 MIMPUHU IMHH Kojic 24,1 cm
BIJITBOPEHHSI €Heprii BpoxkaeM crtaHoBWiIO 84,7 Tuc. M/lx/ra, cnoxuto 68,2 Tuc.
MJIx/ra, Kee — 1,24, mo na 23,2 1 12,7 tuc. MJIx/ra Tta nHa 0,14 Ounpire HIXK Ha
KOHTPOJII BIAMOBIAHO. Y BapiaHTax 3 PO3MMPEHUMH MiKpsamsMu(75 + 75 cM) Takox
CIIOCTEPITaJIOCh TIJIBUIICHHS TOKa3HUKIB EHEPreTUYHOi e(PEeKTUBHOCTI, SKi, OJHAK
JIENIO TOCTYIAIUCh BapiaHTaM 3 KOMOIHOBaHMMH MiKpsaniasmu (75 + 85 cm). Tak, y
copty SBip 3a cnoxkutoi eneprii 66,1-68,0 Tuc. M/Ix/ra Gyno BiaTBOpeHo 79,9-85,0
tic. MJIx/ra, Kee cramosus 1,21-1,28, mo BignmosBigno Ha 4,2-3,8 1 11,2-8,3 Tuc.
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M/lx/ra ta Ha 0,10-0,9 Oinmpmie HIK Ha KOHTPOJI. AHAJOTiYHA 3aKOHOMIPHICTD
BiJIMiueHa y copTy CepraHoK.

Takum 9rHOM aHami3 eHepreTU4Hoi e(heKTUBHOCTI MoKa3aB, 1o HalBuiui Kee
OTpUMaHO 3a BHpoIlryBaHHS copTy SBip — 1,37-1,48 3a KOMOIHOBaHHMX MIKPS/Ib
(75 + 85 cm). Ilpu 3menmenni Mikpsab 70 + 70 cm Kee 3menmnyBases mo 1,11-1,19.
ToOGTO, BHKOPHUCTaHHS Cy4YaCHUX BHCOKOC(DEKTHBHHX COpPTIB KapTOIUI  Ta
arpoOTEeXHOJIOTIYHUX 3aX0JiB (KOMOIHOBAaHMX MDKPSJIb, BY3bKUX IIIMH KOJIIC TPaKTOpa)
noTpeOyIOTh MEHILUX BUTpAT €HEprii A TOCSITHEHHS BUCOKOI MpOayKTHBHOCTI. Kee

MOPIBHAHO 13  3arajJbHONPUIHATHMH  arpOTEXHOJIOTIYHUMH  3aXOJaMHU  3pOCTaB

Ha 9-24 %.

BucnoBku 10 po3ainy 6

ExonomiuHa e(exTuBHICTh, SKa € KIHIEBUM [OKa3HUKOM €(EeKTUBHOCTI
3aCTOCYBaHHS YJAOCKOHAJIEHUX arpoTEXHOJOTIM 1 Cy4aCHUX CLIHCHKOTOCIOAAPChKUX
MalluH Ta 3HapsAb MO0 COOIBapTOCTI, PIBHS YpPOXKAMHOCTI KapTOIUIl Ta SKOCTI
OTpUMaHuX Oynb0, 3aCBIAUMIIA, 1110 HAMBUIIOK BOHA Oysia 3 KOMOIHOBAHOK IIMPUHOIO
MDKpsab (75 + 85 cM), 3aCTOCYBaHHSIM TP JOTJISIAI 32 MOCIBAMH TPAKTOPa 3 PO3MIpOM
muH Koiic 24,1 ¢M 3a BpOoXKalHOCTI KapTOTUIl CepeHbOCTUTIIOTO copty ABip 35,4 T/ra
Ta 3 po3MipoMm muH 394 cm — 34,7 1/ra. [Ipubytok y BapiaHTi 3 PO3MIPOM IIWH
Tpaktopa 24,1 cm cranoBuTh 64,8 THC. rpH./Ta, 3 po3mipoM muH 39,4 cm — 67,9 THC.
IpH./Ta, WO TEPEeBUIIYe KOHTPOJb BiAmoBiiHO Ha 17,8 Ta 16,9 TuC. rpH./ra 3a
cobiBapTocTi ToHHU O0YynK0 0,73 1 0,74 THC. TpH./Ta 1 peHTabenbHOCcTI 95,6 1 91,7 %.

VY pannboro copry CeprmaHok 3a KoMOIHOBaHUX MUKpsab (75 + 85 cM) HaliBuIIa
BpoKaitHicTh 31,7 T/ra oTpuMaHa 3 po3MipoM HIMH KoJiic TpakTopa 24,1 cm 1 30,5 1/ra 3
po3mipom muH 39,4 cM, npuOyToK cTaHoBUTH 59,8 Ta 56,6 THC. TpH./Ta, piBEeHb
peHrabenpHocTi — 73,8 1 66,6 %, mo Oulbmie Big KOHTpod Ha 16,9 Ta
12,7 tuc. rpH./ra., a piBeHb peHTA0EIBLHOCTI CKJIaB BiamoBigHO 73,8 1 66,6 %,

Jnst  rocmomapcTB, 10 po3MimieHi B 30H1 [lomices, edexkTuBHIMMM €

BUPOIIYBaHHs copTy SBip. 3a OJHAKOBUX YMOB BHMPOIIYBAHHS OTPUMAHO MPUOYTOK
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52,0-69,8 Tuc. rpu./ra 3a Kee 1,11-1,48, Toni six B copty CepmaHoK Ii MOKa3HUKU
ctanoBuiu 43,9-59,8 tuc. rpu./ra 3a Kee 1,10-1,24,

3acTocyBaHHS KOMOIHOBaHHMX MIKPSAIb 1 BY3bKHX IIHH KOJIC TPAKTOpa CIPHSIIN
MIJBUIIICHHIO E€KOHOMIYHOI e(deKTUBHOCTI 000X COpPTIB: y copty SBip piBeHb
penTabenbHOCTI cTaHoBUB 96,5 % mpu cobiBaprocti 1 ToHHM Oyns6 0,73 TuC. TpH.,
Kee 1,48; y copty Cepnanok BianosigHo 73,8 %, 0,81 tuc. rpu. i Kee 1,24.

BropoBamkeHHss pekoMeHJA0BaHOI arpotexHosiorii (copt SBip, kombOiHOBaHa
MIMpUHA MDKPSAb — 75 + 85 cM, mIMpUHA MIMH KoJlic TpakTopa 24,1 cm) Ha utomi 2 ra
JI03BOJIMJIO OTPUMATH PIYHUI €KOHOMIUYHUHN eeKT 3 TUC. TPH.

OCHOBHI pe3yJbTaTH PO3/iTy onyOmikoBaHi B paisax [160].
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BUCHOBKU

Y  naucepraimiiiHiii poOOTI HaBEACHO TEOPETHYHE Yy3araJbHEHHS Ta HOBE
BUPIIICHHS BaXJIMBOTO 3aBJaHHS — 301JIbIIEHHS BUPOOHUIITBA KApTOIUIl 3a PaXyHOK
YAOCKOHAJICHHS €JIEMEHTIB TEXHOJIOT1l BUPOINYBaHHS (IIMPUHM MDKPSAb Ta ILIOIII
MEXaHIYHOTO HABAHTAXXEHHS Ha TPYHT), iX MO3UTUBHOIO BIIUBY Ha PICT 1 PO3BUTOK
POCJIMH COPTIB KapTOIUI, MEXaHIUHl MOIIKOKEHHS POCIUH 1 OyJb0, ypOXKalHICTH 1
BUX1/1 HaciHHEBOI (Ppakuii B ymoBax [lomiccss Ykpainu.

1. Haii0inpIa mioma >KMBIEHHS POCIHUH B CEPEIHBROMY 3a POKH JOCIIIKEHb
3a0e3MmeuyeThCsl y BapiaHTi 3 KoMOiHOBaHMMH MibKpsaasmu (75 + 85 cm) y
CepeHLOCTUIIIOr0 copTy SIBip BoHa cranoBuna 0,175 M?/Kym, a y pPaHHOCTHUIJIOTO
copry Cepnanok 0,183 m%/kyni, o BiamoBigHo Oinbmie Bix koHTpomo Ha 6,7 1 8,3 %
MIPU OJTHAKOBIM I'yCTOTI cajiHHsA KapToruti 4,8 1 4,6 mT./M.

2. BcranoBieHO, 1110 3a BeTeTaliiHui nepioa BOJHO-(D13UUHI MOKa3HUKHU TPYHTY
3pOCTajy 3a PaXyHOK CaMOYILIJIbHEHHS Ta I1J] BIUTUBOM Jlii XOJIOBUX CUCTEM TEXHIYHUX
3aco0iB Mexanizauii. Ha mepion 30MpaHHS BpOKarO MIUIBHICTH IPYHTY IO LIEHTPY
rpebenst Ha koHTpoui Oyna 1,31, B Mikpsaal 6e3 mpoxoay Komic Tpaktopa — 1,35, a 3
BIUIMBOM KOJIC Tpakropa 30impmmmace Ha 16,7 % 1 cramosuma 1,62 r/cm®,
Buxopucranns muH po3mipoMm 24,1 cMm crpuse HE3HAYHOMY 3POCTAHHIO MIUTBHOCTI
IpyHTy. TBepHicTh IPYHTY SK B 30HI psAliKa, TaK 1 B MUKPSAJI Ta Ha CXWJIl TpeOeHs
3MIHIOETHCA 3QJIEKHO B1J MIMPUHUA MDKPSAIL 1 pO3MIPY IIMH KOJIIC TPAKTOPa, KIIBKOCTI
MDKpSAHUX 00po0ITKIB. BiiMiueHO mOCTynoBe 301IbIIEeHHS 11 0 KIHUA Bereraiii 3 24,2
10 32,4 xr/cM?. 3acTOCYBaHHS PO3MIMPEHUX MIXPsb (75 + 75 cM) 3MEHIINIO TBEPAICT
IpyHTYy Ha 29,8 %, a komOiHOBaHuX (75 + 85 cM) — 10 26,2 %, 1110 BIANOBIIHO MEHIIE
BiJl KOHTpOJto Ha 13,2 % mpu mmpuni mmH 39,4 cm 1 Ha 16,7 % 3 MIMHAMHA TTUPUHOIO
24,1 cm.

3. 3a0yp’ssHEeHICTh HacaJKeHb KapTorui copTy CepnaHoK 3MeHITyBanach 3 58,2
wt./M?> 1o 48,0 mr./M% mo Ha 17,5 % wmenme Big koHtpomo (70 + 70 cm) 3a
3aCTOCYyBaHHA KOMOiHOBaHUX Mikpsiab (75 + 85 cM) 3a paxyHOK CTBOpPEHHS

COPUATIMBUX YMOB JIJIi POCTY 1 PO3BUTKY POCIHMH KapTomii. Ha posmmpenux
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Mbkpsaaasx (75 + 75 cm) Oyp’siHiB 3MeHmuiIachk Ha 8,3 % B OpIBHSAHHI 3 KOHTPOJIEM. 3a
PaxyHOK OLIbIIT PO3BUHEHOT0 radiTyca Kyla y CepeaHbCTUTIIOr0COpTy SBIp KUIBKICTh
Oyp’sHiB mepes 30MpaHHAM ypokar Oylda MeHmow Ha 8,5-13,1 mr./M? nopiBHSHO 3
PaHHBOCTUTIIUM cOpTOM CepIriaHoK.

4. Haii6inpmra (91,8 %) moapoBa CXO0KIiCTh KapTOILII CEPEAHBOCTUIIIOTO COPTY
SBip B cepennbomy 3a 2011-2013 pp. Oyna y BapiaHTi 3 KOMOIHOBAaHUMH MIKPSIIIIMU
75 + 85 cM 1 mMpuHOIO MHUH Kojic TpakTtopa 39,4 cMm, mo Ha 3,6 % mnepeBuurye
KoHTpoiib 88,2 %, a 3 posmipom mwmH 24,1 cm 30umemmnace Ha 4,0 %, a y
panabocTUTIIOTOTO0 copty CeprmaHok BignmoBigHO Oyneme Ha 2,8 %  Bifg
KOHTpoO 85,5 %.

5. BcraHoBi€HO, 1110 MaKCUMAaIIbHY ILIOILY JMCTKOBOI MOBEPXHI KapTOIIl COPTY
SIBip (37,9 THCc.M%/Ta) OTpHMaHO 3a KOMOIHOBAaHOI IMpPUHH Mixpsags (75 + 85 cm) 3
IIMPUHOIO HMIMH KoJic Tpakropa 39,4 cm Ta 39,3 Tuc.mM?/ra 3 IMHamu muprHOO 24,1 cM,
110 OLIbIIe BiJ KOHTPOJIO BIANOBIAHO Ha 22,6 1 27,2 %. 1o copty CepnaHOK BIIMIYEHO
aHAJIOTTYHY 3aJIeKHICTh TUIOLI JIMCTKOBOI MOBEPXHI BiJ MIUPUHU MIKPSAb 1 MIUPUHU
IIMH KOJIiC TPAaKTOpa, gKa cTaHoBuia 36,5 i 38,7 Tuc. M%/ra BigmoBigHO.

6. BusiBiieHo, 1110 MeXaHI4YHI1 MTOIITKOXKEHHS POCINH, KOPEHEBOI CUCTEMU 1 OyJIbO
3HIKYIOTBCS 3aJICKHO BijJ 30UTBIICHHS IMUPUHU MUKPSAbL 1 3MEHIICHHS IUIOIII
MEXaHIYHOTO HABAHTAXEHHA Ha TPYHT. 3a MMMPUHU MUKpAAbr 70 cM (KOHTpOJb) 3
mupuHoto muH 39,4 cM cnoctepiratroThes Haubunbmi (13,1 % y copty CepraHok Ta
11,0 % — copry SBip) MexaHiuHI TOIIKO/KEHHS POCIMH KapTomii. BigmideHo
3MEHILEHHS MOIIKOKEeHHs pociuH copTiB Cenanok 1 fABip Ha 4,2 1 2,6 % BiANOBIAHO
3a mupuHU mHuH 24,1 cMm. 3a BUKOpUCTAaHHA KOMOIHOBaHMX MUKpsAAb 75 + 85 cm
MONIKOKEHHS KapTomui no copty CepmnaHok 3meHmunuch 3 17,3 no 7,5 % abo B 2,3
pasu, o copTy SBip BianosigHO 3 16,7 10 7,2 %.

/. Tlpu pmormsimi 3a HACa/PKEHHSIMH KapTOIUIl BHCOTa TPEOCHIB  MICHA
dbopmyBaHHs 30uUIBIIMIACE A0 22 c¢M abo Ha 9,4 % Big koHTpodo 20,1 cMm 3a
3aCcTOCyBaHHS KOMOIHOBaHOI mupuHU MKpsiab. [llupura copmoBanoro rpedeHs mnpu
OCHOBI1 OUIbIIA BiJ KOHTpOJt0 (56,4 cm) Ha 4,4 19,2 %, 00’em rpedeHs 30UIbIIMBCS Ha

29 1 7,4 % Bin xontpomo 72,3 cm. Po3mip kopeHeBoi cuctemu copty SBip OyB
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OUTBIINM BiJ KOHTpOJr0 Ha 16,8 % 3a po3mipy 1muH koiic Tpakropa 39,4 cm 1 Ha 18,2 %
3 muHamMu 24,1 cM. Y copty CepnaHoK po3Mip KOPEHEBOI CHUCTEMHU IEpPEBHUIIyBaB
KoHTpoJib Ha 5,8 1 9,1 % BiamosimHo. [llupura Oynp00BOTO THI3MA POCIUH KaPTOILII
copty SBip 3 KOMOIHOBAaHMMH MUKDPSISIMU  30UIBIINAIACH BITHOCHO KOHTPOJIIO
(343 cm?) Ha 58 i 83 cm?, a copry Cepnanok Bix koHTpoo (233 cm?) Ha 28 126 cM2,

8. 3acrocyBaHHA Ha TMOCIBaX KapTOIUL KOMOIHOBaHOI IIMPUHU MDKPAIbL
(75 + 85 cMm) Ta BUKOpHCTaHHSA IIKH po3MipoM 39.4 cMm 3a0e3Mmeunsio BpOXKAMHICTD
34,7 t/ra, a 3 By3pkuMu muHamu (24,1 cm) — 35,4 1/ra y copty SBip, 1o Oinblie Bix
KOHTpoo Ha 5,9 1 6,6 T/ra abo Ha 20,5 1 22,9 %. Y copty CepmaHok BpOXKalHICTb
nepeBuIyBaia KOHTpoJib (25,8 1/ra) Ha 4,7 T/ra 3a mmpunu muH 39,4 cm Ta Ha 5,9 T/ra
3a mMpuHA WUH 24,1 cM. Buxia HaciHHEBUX Oyap0 y copTy SABip 30u1bmmBes Ha 3,3 1
3,5 t1/ra Oinpme Big kKoHTpouo 20,5 T/ra. Y copty CepnaHOK BIiANOBIIHO BHXIJ
HaCiHHEBUX OynbO cTaHOBHMB OYyB OlnbIMM Ha 2,8 1 3,5 T/ra Bia koHTposto (18,0 T/ra).
3acTOCyBaHHS TEXHOJOTIYHUX 3aXOJIB HE MPU3BOAUTH 10 30UIBIIEHHS BMICTY
KpOXMaJlto B Oyip0ax, aje 3a 3Ha4HOTO 3POCTAaHHS BPOXKAMHOCTI KapTOILUIl y BapiaHTI 3
KOMOiIHOBaHUMH MUDKpsAaasamMu (75 + 85 cM) BuXiA KpOXMalIl0 3 OJWHUIN IO
30UTBIITYBaBCH.

9. BcraHoBneHO, IO HAWOIBIT EKOHOMIYHO €()EKTHUBHOI € TEXHOJOTIS
BUPOIIYBaHHS KapTOIUll, WIO Tependadyae 3acTOCyBaHHS KOMOIHOBAaHO! IIUPUHU
mokpsaaes (75 + 85 cMm), e OTpMMaHO HaWBUILY BPOXKAWHICTh KapTOILII
cepenHbocTUTIIoro copTy ABip 34,7 i 35,4 1/ra 3a po3mipy muH KoJic Tpaktopa 39,4 Ta
24,1 cMm. YMOBHO-YMCTHH TpHOYTOK CTaHOBUTH 64,8 Ta 67,9 THC. TpH./Ta, IO
MIepEBHIIY€E KOHTPOJIb BiamoBigHo Ha 15,9 Ta 17,8 Tuc. rpH./ra 3a cO6IBAPTOCTI TOHHH
oyns0 0,73 1 0,74 Tuc. rpH. 1 pentadensHocti 91,7 1 95,6 %.

VY pannboro copty CepnaHok HaiBWINA BpoXaiHICTh ctanoBmia 30,5 1 31,7
T/Ta, yMOBHO-YUCTHUH NMPUOYTOK 56,6 1 59,8 THc. rpH./ra, piBeHbh peHTabEIbHOCTI — 66,06
173,8 %, 1o Ounbiie Big KoHTpoJiro Ha 12,7 1 16,9 %.

10. HaitBummuii xoedelieHT eHepreTuyHOl €(PEeKTUBHOCTI Y CEPEeabOCTUTIIOTO

copty SBip cranoBuB 1,48; y pannsocturioro copty CepnaHok BiamnosinHo 1,24 3a
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BUKOPDUCTaHHA KOMOIHOBaHOI IMIMPHUHM MDKPSAb Ta 3MEHIICHHS MEXaHIYHOTrO

HaBaHTAXXEHHS Ha TPYHT (pO3Mip IIMH KOJIiC TpakTopa 24,1cm).

PEKOMEH/IALII BAPOBHULITBY

3 MeTOoI MIABUIICHHA peajizallli TeHeTUYHOTO MOTEHIialy COpPTIB KapTOILIi,
JUIs. OTpUMaHHS cTal1IbHOI ypoxkaiHocTi (Outbie 30,0 T/ra) 1 BUCOKOI sSIKOCTI OyI0 Ha
JICPHOBO-MI30IMUCTUX ~ cymimanux r1pyHtax [lomiccs VYkpaiHu peKoMeHAyeMo
3aCTOCOBYBATH Yy TEXHOJIOT1l BUPOITyBaHHs KoMOiHOBaHY (75 + 85 cM) abo po3mmpeny
(75 + 75 cM) mMpUHY MDKpsiIb 3a 3MEHUICHHS] MEXaHIYHOIO HAaBAHTAXKEHHS HA TPYHT
(po3mip muH Kouic Tpakropa 24,1 cm).
3 ypaxyBaHHAM TEHEHIIN OO0 3MIHM KIIMaTy PEKOMEHAYIOThCS BUPOLIYBATH
COPTH KapTOIUIl PI3HUX TPYyN CTUIJIOCTI Ta TOCIHOAAPCHKOTO TPU3HAYEHHS, IO
MIHIMI3y€ PU3UKH BTPAT BPOXKAKO BlJ BIUIMBY EKCTPEMAJIbHUX IOrOJIHUX YMOB B

rocriogapCrBax.
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Homatox A
CIIUCOK ONNYBJIIKOBAHUX IPAIIb 3A TEMOIO JUCEPTAIIII

CrarTi y HaykoBUX (axXOBHX BUAAHHSAX YKpPaiHH

1. Mopo3 1.X., PoxusitoBebkuii A.Q., 3aBanpHiok O.M. BrmB mupuHu
MIKpSIb Ha MEXaHIYHI TMOIIKOKEHHS POCIHMH 1 po3TallyBaHHS Oynp0 B TpeOeHi.
Kapmonnapcmeo Vkpainu: Hayk.-BUpoO. xxypH., 2012. Ne 3-4 (28-29). C. 41-45.

2. Mopo3 [.X., PoxusitoBchbkuii A.Q., 3aBampHiok O.M. BmmuB miommi
’KUBJICHHSI Ha BPOXKAaMHICTh Ta SIKICTb OynbO Kaprorum. Kapmonaapcmeo Ykpainu:
HayK.-BUPOO. )KypH., 2013. Ne 3-4 (32-33). C. 49-52.

3. PoxusitoBchbkuii A.O. BrmB mupuHN MIDKPSAR 1 po3Mipy IIHH KOJIC
TpakTopa Ha BpPOXKAWHICTh KapTOIUIl 1 BHXIJl HAaciHHEBOI Qpakiii Oyns0.
Kapmonnsapcmeo: Mixsin. tem. Hayk. 30. K., Arpapua nayka, 2014. Bumn. 42. C. 185-
191.

4. PoxusitoBchkuii A.O. [IpoIyKTUBHICTh KapTOIUIl 3aJIe’KHO BiJ E€JIEMEHTIB
TEXHOJIOT1i BUpolLyBaHHS. Kapmonnapcmeo: MuikBin. TeMm. HaykK. 30. BinHuis

«TBOPW», 2019. Bum. 44. C. 37-46.

CrarTi B HAayKOBMX BUAAHHSAX IHIIMX JePKaB
5. PoxkusitoBckuii A.O. BnusiHue MUPUHBI MEXITYPSIUNA U pa3Mepa MIMH KOJIEC
TpPaKkTOpa Ha YIJOTHEHHE TIOYBHI U ypoxalHOCTh KapTodens. Kaptodens u oBouu. CO.

Hayd. Tp. 2016. Ne. 4. C. 23-25.

CrarTi B HayKoBHUX (paxoBUX BUAAHHAX YKPAaiHU, BKIOYEHHUX 10
Mi’KHAPOJIHUX HAYKOMETPUYHMX 0a3 JaHUX:

6. PoxxusitoBchkuit A.O. [linBunieHHs epeKTUBHOCTI BUPOUTYBAHHS KapTOIUIi 3a
YAOCKOHAJIEHHS arpOTEXHOJIOT11 1 CIIIbCHKOTOCIIONAPCHKUX MaIH. Haykosi 0onosioi
HYbBill Vkpainu. enextpoH. Hayk. (haxose Bua. 2019. Ne 6 (82). URL:
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/13127/11673.
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IIy6aikamii, y sKAX 3acBiI4eHO0 anpodaiio MarepiajaiB guceprauii
7. PoxusaroBchkuit A.O. TexHONOTIs BUPOIIYBAaHHS KapTOIUIl Ta 1i ypOKalHICTh
B ymoBax Ilomicca Ykpainu. Iloeonanns Hayxku, oceimu, npakmuyHo2o 6UPOOHUYMEA i
CNpaseoIuso20 npooaxdcy AKICHOI opeauiunoi npooykyii. Martepianu X HOBUICHHOT
MixHapoaHOT HayKOBO-TIpaKTUYHOI KOHGepenmii. (M. Yabanu, 12 Bepecus, 2019 p.).

Yabanu, 2019. C.257-259.



Homatok A 1

3ATBEPJDKVYIO

NAUPEKTOp IHCTUTYTY
s }\o misipctea HAAH
A.A. BoHpnapuyk
2013p.

Inan@nx EL
304‘3 828

AKT
Bix 25 xoBTHs 2013 poky

My, 110 HUXKYe MOANMHCANTUCS, 3aCTYITHHK IHPEKTOpPa 3 HAYKOBO-IHHOBALHHOT
pobotu JlemxoBu4 S1.B., 3aBixyBay BifIiIOM BiATBOPEHHS Ta OLIIHKM AKOCTI HACIHHEBOT
kaproruti BumneBceka O.B., 3aBigyBau nmaboparopii Mmexanizauii PoxxHaTorcbkuit A.O.
CKJIQJIM LE€H aKT Mpo Te, IO Ha IUIONII Sra BUpOOHMYMX MMOCiBiB kapromii B 2013 poui
6yna nmpoBeeHa BUPOOHHYA IepeBipKa TEXHONOTil BUPOILyBaHHSA KapTOIUI PAaHHBOTO
copty CeprnaHok.

Ha BukoHaHHI pOGIT BHKOPHCTOBYBAJIH €KCIIKPEMEHTAJIbHY KOMOIHOBaHy
KapTOoIUIeCa/DKAIKy 3 LIHPHHOIO MIKpsab 75+85 c¢M Ta yIOCKOHAlIeHHH KyJIbTHBATOP
KOH-2,8AM. Ha enepretuyHomy tpaktopi MT3-82 6ynu BcraHoBieHi muHU 24,1 cM
(9,5 moiiMiB).

JlocnimkeHHs: TOPiBHIOBAIMCH 3 TPAAHLIHHUMH MUKpAIAAMH 70 CM i IIMHAMHU
39,4 cm (15,5 mroiimiB).

Onep:xaHa BpoxaiHicTh kapToruli 22,1 1/ra, 1o 6inbiie Bi KOHTpoOIO Ha 2,4
T/ra. Buxin HacinHeBux Oyns6 craHoBUB 18,2 1/ra abo 82,7 %. ExoHOMi4HHU# edekT

10,8 Tuc.rpH 3 lra.

e

3acCTyITHUK IUpPEKTOpa 3 HAyKOBO- iIHHOBaLliHHOT poGo%/«

3aBilyBay BiJ/IiIOM HaCiHHHMIITBA £ %) 1 O.B. Buinseschka

. leMkoBuu

3aBigyBay naboparopiero MexaHizauii / //; o A.O. POXXHATOBCBKHIA
- 7 J
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Homatok A 2

AKT Ne 1
BiA 22 xoBTHs 2014 poky

BUPOOGHHYOI MEPEBIPKH HAYKOBO-TEXHIYHOTro focuimkenns /HTJI/ pesyabTar 3aKkiHueHOT
HayKOBO-JIOC/IiTHOI UM J0CIIiIHO-KOHCTPYKTOpChKOi po6otu /HJIP a6o JIKP/

1. Hazpa 3aBepiieHoi pospo6ku: [lpoaykTuBHicTh Kapronui copry Ssip
2. Slkol0 HayKOBO-JOCIIJHOK YCTAHOBOK /BHINMM HABY&IBHWM 3aKIagoM/ OJepkaHa
po3pobka i il aBTOPHU: IncTuTyT KapToIIApPCTBA HAAH,
PoxusaToBebkui A.O.
3. KuM i xonu mnpuiiare pimeHHs npo BupoGHudy mnepeBipky HTJI: Buenoio panoro
IncruTyTy Kapronasipctea HAAH.
4. Jle npoBoauiack BUpoOHKYA IepeBipka /Ha3Ba Ta ajpeca /: COI" «Bbaraai» c. lllnGene,
Bopoasinecbkoro p-ny, KuiBcbkoi 061
5. Ctpoku nepeBipku: 2014 pik
6. O6’eM nepeBipku: 2 ra
7. Meroauka BUpPOOHMYOI NEPEBIPKM 1 KMM BOHa po3pobieHa: 3araabHONpHAHATA
MeToaAHKa, po3pobiiena IncTtuTtyTom kapronuspersa HAAH
8. 3 axuMm koHTpoaeM nopiBHioeThess HT/I: 3 BapianTOM, ae cagiHHA KapTOMIi NPOBOAKIH
coprom CepnaHok
9. PesynbraT BUpOOGHUYOI EPEBIPKHU:

IToxazHukH Px”( : =
KoHutpois | IlepeBipsieMuii BapiaHT
BpokaiiHicTs, T/Ta 29,4 | 29,9
YucTuit npubyTOK, IpH. 2 L 6 000

10. Piunuii ekOHOMiYHH# e(eKT i3 po3paxyHKy Ha OJMHUINO 0OCATy /Ha ra, MalluHy i T.J. /i3
3a3HaYEHHAM METOAMKH Horo po3paxyHky: Ilo meroamui «OnpeaesieHHe IKOHOMHYECKOH
3} (PEeKTHBHOCTH HCIOJIb30BAHHSA B CeJIbCKOM X035 CPHE pegyabTaToB HAP» K. ¥Ypoxaii,

11. Ilpono3uuii 3a pe3ynbraTaMi BUPOOHUYOI NEPeH BYBATH /ISl CaJiHHSA

copt SBip Vaieh

12. a)BiJl HAYKOBOI YCTaHOBHU: Pomnnrohcbk_nﬁ,A ’
6) Bix rocniofapcTBa: barnai IOO Y A
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Honmatok A 3

AKT Ne 2
Bia 22 xoBTHs 2014poky

BUPOOHHYOI MEpEBipKH HayKOBO-TeXHiuHOro nociimkerns /HTJl/ pe3ynbTar 3akiHueHOT
HayKOBO-/I0C/IiIHOI UM JI0CITiAHO-KOHCTPYKTOpCEKOi po6otn /HJIP a6o JIKP/

I. Hassa 3aBepuieHoi po3pobku: Cxema caaiHus kapromai 75+85 cm, mHpHHA KoJic
TpakTopa 24,1 cm
2. SIKOW HAYKOBO-JOCTIJHOI YCTAHOBOK /BHIIMM HaBY&ILHHM 3aKiagoM/ ojepkKaHa
po3pobka i il aBTOPH: Incruryr KapTomisipcTBa HAAH,
PoxusiToBebkuii A.O.
3. KuM i konu npuiinsre pimeHHs npo BupoOHUYY nepesipky: Buenowo pagoro Inctutyty
kapronasipctea HAAH.
4. Jle npoBoaunace BUpoOHMYA mepeBipka /Ha3Ba Ta anpeca/: CO®I' «Baraai» c. Hlubene,
Bopoasincbkoro p-ny, KuiBcbkoi 06.1.
5. Ctpoku nepeBipku: 2014 pik
6. O6’eM nepeBipku: 2 i 2 ra
7. Meroauka BMpOOHMYOI MEPEBIPKM 1 KMM BOHa pospobliieHa: 3arajabHONPHAHATA
MeToaHKa, po3pobiieHa IncTuTyTOM KapTonaspcrBa HAAH
8. 3 axum koHTponem nopisHoeTbes HT/I: 3 BapianTom, ae cafiHHA KapTOmIi NPOBOAHIH
MixpaaasamMH 70 cM Ta LIMPOKHMH LIHHAMH KoJlic TpakTopa 39,4 cm
9. Pesynprar BUpOOHUUOI EPEBIPKH:

Pik
[Tokaszuuku - e
Kontpois . Ilepesipsiemuii BapiaHT
BpoxaiHicTs, T/ra 30,0 1 30,5 ‘
Yuctuit npubyTOK, IPH. - | 6 000 |

10. Piunuii exoHOMiIYHMH edeKT i3 po3paxyHKy Ha OJMHHLIO 0OCATy /Ha ra, MaluHy i T.1. /i3
3a3HAYEHHAM METOMKH HOTro po3paxyHky: ITo meroamui «OnpenejseHHe IKOHOMHYECKOH
3¢ PeKTHBHOCTH HCNOJIb30BAHHSA B CeJbCKOM xo3giicTBe pesyabTaTtos HAP» K. ¥Ypoxkaii,
1996. Piunnii edexr ckias y 2014 poui — 3 Tc rpH./ra

IIHHHU KoJlic TpakTopa 24,1 cm
12. BianoBiganbHi 3a BAPOOHUUY nepeBi}
a)BiJl HAyKOBOT yCTAHOBH: /-,.‘1""
6) Bix rocnogapcrea: baraak
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Homatok A 4

AKT Ne 1
Bia 03 aucronana 2015 poky
BIIPOBA/KEHHs HAYKOBO-TEXHIUHOro nociikenns /HT]I/ pesynsrar 3akiHueHOT HayKOBO-

JOCITiIHOT YU J0CITi IHO-KOHCTPYKTOpChKoi pobotu /HJIP a6o JIKP/

1. Ha3sa 3aBepuienoi po3po6ku: Copt SIBip, cxema caxinus kaproni 85x75 ¢M, mupuua
KoJiic TpakTopa 24,1 cm

2. SIko0 HayKOBO-JOCIIJHOK YCTAHOBOKO / BHIIMM HaBYAJIbHMM 3aKJIajioM /OEpKaHO
nepesipseme  HTJ[ i  #oro  aBropu:  Ikmcruryr  kapromasiperea  HAAH,
PoxusaToBcbkHii A.O.

3. Kum i xonu mnpuitate pimenHs npo BupoGHuuy nepesipky HT: Buenow paaoro
IncruTyTy Kapronaspctea HAAH.

4. HasBa rocnogapcTa Ta ioro azapeca, ae 3jificHeHo enposamkenHs: COI «Baraai» c.
IlInGene, Bopoasincbkoro p-ny, KuiBcbkoi 06.1.

5. Pik i o6csr BnpoBakeHHs /TuiaH, GaktuyHo /: 2015 pik, 2 ra, pakTHyHo 2 ra

6. OtpuMaHo GaKTHYHUI €KOHOMIYHUH €EeKT Bi/JI BIPOBA/UKEHHS Ha OJMHHMINO / Ta, MALIUHY i

12. BignosiznansHi 3a Bupoﬁﬂuqx;gaﬁdéf
a)BiJl HAYKOBOI YCTaHOBH: / qu
6) Bix rocnionapcrsa: Bagmaii FO.QL

-’h
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Jonatok b

BB mMpuHN MIKPSb HA IJIONLY KMBJICHHS, MZ/KyIII (MOBHi ¢x0/1M)

Bapiantu nocmizy

Coprt kapTormi

ABip | Cepnianok
2011p.
70+70 0,165 0,175
75+75 0,162 0,176
75485 0,174 0,187
2012p.
70+70 0,165 0,164
75+75 0,170 0,175
75+85 0,182 0,182
2013p.
70+70 0,161 0,168
75+75 0,158 0,180
75+85 0,170 0,179

JlomaTok B

/IlnHaMiKa MPOAYKTHBHOI BOJIOTH B TPYHTI (MM) B 32JI€2KHOCTI BiJl IIMPUHU

Mixkpsaab, 2011 p.

[upuna ['mubuna Bi1OOpy npoo, cMm
MIKPSIIB, CM 0-5 | 5-10 | 1015 | 15-20
Caninns kapToruti (28 KBiTHS)
70+70 7,3 10,2 12,0 -
75+75 6,5 10,4 12,3 -
75485 6,6 10,3 11,9 -
IToBH1 cxonu (15 yepBHS)
70+70 5,9 8,5 10,0 -
75+75 6,0 9,7 10,2 -
75+85 6,8 9,3 10,2 -
3MUKaHHS JTUCTS B PAAKY (UBITIHHS) (4 JTUITHS)
70+70 17,1 18,0 17,7 18,6
75+75 16,7 16,9 17,3 17,1
75+85 17,0 17,2 17,2 17,7
36upanns Bpoxkaro (15 BepecHs)
70+70 1,2 4,0 5,0 6,2
75+75 1,7 5,6 7,1 7,7
75+85 1,1 5,0 6,2 6,9
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Homatok B 1

JAnHamMika NPOAYKTHUBHOI BOJIOTH B TPYHTI (MM) B 3aJ1€5KHOCTI Bil INMPUHH
MiKpsiab, 2012 p.

[upuna I'mubuna BixGOpy pob, cMm
MIKPSIB, CM 0-5 | 5-10 | 1015 |  15-20
Caninns kaprorui (10 TpaBHs)
70+70 11,7 12,2 12,4 -
75+75 10,8 11,4 11,9 -
75+85 11,1 11,8 12,2 -
IToBHi cxoau (10 yepBHs)
70+70 6,4 8,2 10,3 -
75+75 6,6 8,7 10,5 -
75+85 6,9 9,2 10,6 -
3MUKaHHS JUCTS B PAAKY (UBITIHHS) (5 JTUITHS)
70+70 0,7 2,1 2,6 3,8
75+75 0,7 2,2 3,4 3,8
85+75 0,6 2,6 3,2 4,3
36upanns Bpoxato (10 BepecHs)
70+70 7,2 8,6 10,9 11,8
75+75 7,6 8,9 10,3 12,5
75+85 6,8 7,9 10,1 12,2
Honatok B 2

/IlnHaMiKka NPOAYKTHBHOI BOJIOTH B TPYHTI (MM) B 32JI€2KHOCTI BiJl IIUPUHU
MixKpsaab, 2013 p.

[upuna I'mubuna Bi10Opy Npob, cMm
MIDKPSIIB, CM 0-5 | 5-10 | 1015 |  15-20
Caninng kaproruti (10 TpaBHs)
70+70 1,0 6,6 8,6 -
75+75 1,0 5,0 8,3 -
75+85 1,4 5,4 9,1 -
IToBH1 cxonu (20 yepBHS)
70+70 0,7 2,4 3.9 4.9
75+75 0,9 3,0 5.2 6,5
75+85 0,8 3,8 4,6 5,6
3MUKaHHS JTUCTS B pAAKY (uBiTiHHS) (15 numHs)
70+70 1,0 3,1 3.2 3,5
75+75 1,2 2,2 3,1 3.5
75+85 0,9 2,6 2,6 3.3
30upanus Bpoxaro (18 BepecHs:)
70+70 14,3 14,2 14,4 14,4
75+75 14,3 14,8 151 14,4
75+85 14,4 14,4 14,7 14,6
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Honatok I'

BruiuB MizKpsiTHOT0 00pPO0OITKY, IIUPUHU MIKPAIb i IJI0NIi MEXaHIiYHOT 0

HABAHTAKEHHS HA TBepAicTh rpyHTy B mapi 0—20cm, kr / em? (2011 p.

Ilenerpomerp)
[IIupuna [[Iupuna mwuH 39,4 cMm [Iupuna mwuH 24,1 cm
MIXKpSIZIb, CM TBepaicTh rpyHTY, KT / CM?
B Ha CXWJIl B B Ha CXWII | B MDKPST
rpebeHi | rpedeHst | MDKpsn | rpebeHi | rpedeHs TSIX
TIX
Mixpsaauii 06po6iTok MT3-82+KOH-2,8AM
70+70 4,4 11,4 15,7 4,4 11,4 15,7
75+75 3,9 9,8 17,3 3,9 9,8 17,3
75+85 4,0 6,2 17,6 4,0 6,2 17,6
O6pobitok MT3-82+Arperat ajist cCaaiHHs 1 JOTIISTY
70+70 59 16,0 20,0 4,5 7,3 20,6
75+75 4,0 15,7 20,6 4,6 10,7 19,4
75+85 4,7 12,2 20,4 4,7 12,2 20,4
Mixpsaauii 06po6iTok MT3-82+KOH-2,8AM
70+70 4,6 20,8 24,4 5,2 21,2 22,2
75+75 5,6 19,1 24,0 5,2 19,5 24,1
75+85 4,9 18,6 25,5 4,9 18,6 25,5
30upaHHs ypOxKalo

70+70 9,2 34,1 36,3 10,6 32,6 33,7
75+75 8,8 35,2 34,5 6,2 25,3 30,4
75+85 6,6 29,7 34,5 6,6 29,7 34,5
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Homatox I' 1

BB MiKpsiTHOTO 00pO0OITKY, INMPUHM MIKPSAAB i VIO MeXaHIYHOT 0

HABAHTA)KEHHS HA TBepAicTh rpyHTy B mapi 0-20 cm, kr/ ecm? (2012 p

Ilenerpomerp)
[lInpuna [upuna muH 39,4 cMm [upuna muH 24,1 cMm
MDKPSIb, TBepaicTh IPyHTY, KT / cM?
cM B IpeOCH1 | HAa CXWJIl | B MDKpSIT | B TpeOCH1 | HA CXWJIl | B MUK
rpeOeHs TISIX rpeOeHs JISIX
Caninns
70+70 0,7 16,3 26,0 0,9 18,3 27,0
75+75 0,6 15,0 24,3 0,8 16,3 25,3
75+85 0,5 10,3 23,0 0,7 14,3 24,3
Miuxpsiaauii 06po6itok MT3-82+KOH-2,8AM
70+70 1,6 14,3 23,6 1,8 14,9 23,9
75+75 1,3 12,7 23,3 1,6 13,0 23,5
75+85 1,1 12,4 22,2 1,3 11,6 22,3
O0po6iTok MT3—-82+Arperart s caaiHHs 1 0TIy
70+70 1,5 19,9 24,7 1,8 20,7 25,3
75+75 1,4 18,1 24,1 1,6 19,8 24,6
75+85 1,3 17,9 23,0 1,4 18,9 23,6
Miuxpsaauit 06po6itok MT3-82+KOH-2,8AM
70+70 1,7 24,6 32,8 2,9 25,0 33,0
75+75 1,4 22,7 32,8 2,7 23,2 34,4
75+85 1,3 22,0 32,6 2,6 22,8 28,9
30upaHHs ypOXKako

70+70 2,3 22,1 35,8 2,7 23,9 37,8
75+75 2,0 20,1 33,0 2,1 21,1 33,9
75+85 2,2 20,0 29,2 2,2 21,9 30,8
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Homatok I' 2

BruiuB MizKpsiTHOT0 00pPO0OITKY, IIUPUHU MIXKPAAD i IJIONII MEeXaHIYHOTO

HABAHTAKEHHS HA TBepAicTh rpyHTy B mapi 0-20 cm, kr / ecm? (2013 p

IleneTpometp)
[[Iupuna [[Iupuna mwuH 39,4 cMm [Iupuna mwuH 24,1 cm
MIXKPSIIb, TBepaicTs rpyHTY, KT / CM?
cM B IpeOeHl | Ha CXWJIl | B MDKpSA | B TpeOEHI | HA CXWJl | B MDKpSIZ
rpebeHs JISIX rpebeHs JISIX
Caninas
70+70 1,2 13,9 21,2 1,2 13,9 21,2
75+75 1,0 10,7 20,1 1,0 10,7 20,1
75+85 1,0 9,3 17,7 1,0 9,3 17,7
Miuxpsaauit 06po6itok MT3-82+KOH-2,8AM
70+70 1,8 13,3 24,7 1,9 14,1 25,1
75+75 1,6 12,9 22,3 1,7 13,9 23,8
75+85 1,4 12,9 21,2 1,7 13,0 21,8
O6pobitok MT3-82+ArperaT ais caaiHHS 1 JOTIISTY
70+70 2,0 141 23,6 2,1 16,3 24,9
75+75 1,8 13,1 23,2 1,9 14,4 24,9
75+85 1,7 12,1 20,1 1,8 12,2 22,1
Muxpsiaauii 06po6itok MT3-82+KOH-2,8AM

70+70 2,3 14,4 26,1 2,9 15,5 29,1
75+75 2,2 13,2 25,2 2,4 14,3 26,1
75+85 2,1 13,7 23,5 2,3 14,2 24,7
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Jonmarok ]

3a0yp’siHeHiCThL MOCaA0K KAapToILIi 1o copty Cepnanok, mr / M?

[lIupuna, cm Ilepen Ilepen 30upaHHs
MIXKPSIIIb IITHH 00pobiITKOM 00po6iTKOM BPOXKAIo
TpakTopa MDKPSIb repOiruIoM
(TTOBHI CXOH) (OyToHi3artis)

2011 pik
70+70 39,4 7,8 1,7 2,1
70+70 24,1 7,8 0,8 3,1
75+75 39,4 9,5 0,7 3,0
75+75 24,1 9,5 3,5 2,9
75+85 39,4 10,5 1,1 3,1
75+85 24,1 10,5 1,1 3,1

2012 pik
70+70 39,4 8,3 57,6 10,3
70+70 24,1 9,3 57,6 10,2
75+75 39,4 9,9 58,8 13,4
75+75 24,1 8,8 58,8 13,3
75485 39,4 9,0 51,8 114
75+85 24,1 9,7 51,8 12,5

2013 pik
70+70 39,4 27,6 115,3 57,8
70+70 24,1 27,6 115,3 59,0
75+75 39,4 27,6 100,7 45,7
75+75 24,1 27,6 100,7 55,0
75+85 39,4 22,6 91,2 54,5
75+85 24,1 22,6 91,2 56,5
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Jomatox JI1
3a0yp’sitHeHiCTh MOCaa0K KApTOILIi mo copty SBip, mt / m?
[lIupuna, cm Ilepen Ilepen 30upaHHs
MIXKPSIIIb IITHH 00pobiITKOM 00po6iTKOM BPOXKAIo
TpakTopa MDKPSIb repOiruIoM
(TTOBHI CXOH) (OyToHi3artis)

2011 pik
70+70 39,4 9,1 6,0 0,7
70+70 24,1 9,1 1,5 0,7
75+75 39,4 8,8 3,7 1,0
75+75 24,1 8,8 1,5 0,8
75+85 39,4 8,8 2,3 0,5
75+85 24,1 8,8 2,3 0,5

2012 pik
70+70 39,4 9,0 84,7 9,3
70+70 24,1 7,6 84,7 10,4
75+75 39,4 8,7 47,9 9,8
75+75 24,1 8,1 47,9 12,2
75+85 39,4 8,0 68,2 9,5
75+85 24,1 7,9 68,2 7,7

2013 pik
70+70 39,4 20,0 102,2 31,3
70+70 24,1 20,0 102,2 22,0
75+75 39,4 21,7 69,3 25,7
75+75 24,1 21,7 69,3 23,8
75+85 39,4 19,9 72,8 24,3
75+85 24,1 19,9 72,8 28,0
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Jonatok K

BruiuB IIMpUHM MiZKPSb i TYCTOTH CAJiHHA HA MOJbOBY CXO0XKIiCTh

kapromii copry Asip (2011p.)

[[upuna, cm ['ycrora nociBiB, Tuc/ra
I'ycrora
MiKpTD (A) Tp:ggpa CaJlHHA, | TIOBHI % FiIl 30upanHsa | % .Bi,II
(B) THC./TA | CXOAM | CafiHHSA | BPOKAIO | CaJiHHA
70+70 39,4 72,9 60,5 83,0 57,8 79,3
70+70 24,1 72,9 61,5 84,4 58,5 80,2
75+75 39,4 66,5 61,5 92,5 57,3 86,2
75+75 24,1 66,5 61,7 92,8 58,3 87,7
75+85 39,4 63,7 60,9 95,6 58,5 91,8
75+85 24,1 63,7 60,9 95,6 58,5 91,8
®dakTop A 0,97 0,87
HIPgs dakTop B 0,79 0,71
daktop AB 1,36 1,23
Honatox XK 1

BruiuB miMpuHM MiKpPAAb I TYCTOTH CA{iHHS HA MO0JbOBYCXO0XKICTh

kapromui copry Cepnanok (2011p.)

[IIupuna, cm I'ycToTta nociBiB, THCc/Ta
['ycrora
MIDKPSIIb HHH CaJliHH, MOBHI1 % BI1I 30upaHHs % B11
TpakTOpa ) :
(A) (B) THC./Ta CXO0IH CallHHS | BpPOXKAK | CaIlHHA

70+70 39,4 72,9 57,1 78,3 54,7 75,0
70+70 24,1 72,9 57,1 78,3 55,0 75,4
75+75 39,4 66,5 56,8 85,4 54,9 82,6
75+75 24,1 66,5 57,2 86,0 55,2 83,0
75+85 39,4 63,7 56,8 89,2 55,6 87,3
75+85 24,1 63,7 56,8 89,2 55,6 87,3

dakTop A 1,50 1,55

HIPgs ®dakTop B 1,22 1,27

daktop AB 2,12 2,19
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Honmarok K

MexaHiyHe NOIIKOJKEHHS KAPTOIJIMHHS KOJeCAMHU TPaKTopa, %

[upuna, cm CepniaHok SBip
MDKPSIIh LIUH Arperar
TpakTopa MT3- MT3- MT3- MT3-
82+KOH- 82+0OI1I- 82-+KOH- 82-+0I1-
2,8AM 2000 2,8AM 2000
2011 pik
70+70 39,4 2,8 8,1 4,1 10,0
70+70 24,1 2,0 7,3 2,1 91
75+75 39,4 2,8 7,6 2,8 9,6
75+75 24,1 1,1 6,3 1,2 9,4
75+85 39,4 1,7 3,7 1,0 4.4
75+85 24,1 1,7 3,7 1,0 4,4
2012pik
70+70 39,4 18,0 2,5 13,2 3,2
70+70 24,1 17,6 - 12,5 -
75+75 39,4 13,3 2,1 8,2 2,8
75+75 24,1 12,9 - 7,6 0
75+85 39,4 10,1 1,7 7,2 2,5
75+85 24,1 9,3 - 6,6 2,5
2013 pik
70+70 39,4 18,6 2,1 15,7 4,0
70+70 24,1 7,2 0 10,7 0
75+75 39,4 17,9 1,3 15,0 3,6
75+75 24,1 58 0,9 6,2 1,7
75+85 39,4 16,8 0,8 13,5 1,6
75+85 24,1 51 0,4 5,7 1,6
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Honatok JI

BruiuB IIMPUHM AaTPOTEXHIYHUX MIKPSIb HA MapaMeTpH rpedenis, 2011 pik

[lInpuna [upuna mue-39,4 cm [upuna mmH-24,1 cM
MIDKpSIZb, | a C 0 B h | hy | a C 0 B h h;
cM
CajiHHs KapTOILIi
70470 |429(29,2| 70 [56,1|155|7,9 433|276 70 |56,3| 157 | 8,0
75+75 |425(279| 75 |57,0116,5|7,6 1420274 75 |56,4| 169 | 7,6
75+85 |415(339| 85 |579|176|7,1/415/339| 8 |579| 176 | 71
Muxpsiaauit 06po6itok KOH-2,8AM
70+70 |629|83 | 70 |70,2|135| - |629|83 | 70 |70,2| 13,5 -
75+75 64682 | 75 |743|145| - |646| 82 | 75 [743| 145 -
75+85 |696| 78 | 8 |76,3|157| - |696| 78 | 85 |763| 157 -
Mixpsiiauii 00po6ITOK KOMOIHOBAaHUM arperaTom
70470 |47,8(22,1| 70 [58,9|126| - |50,4|21,3| 70 | 60,6 | 14,2 -
75+75 495|228 | 75 |59,1|151| - |529|21,8| 75 |625| 151 -
75485 |52,7(270| 85 |63,3|156| - |52,7|27,0| 85 |63,3| 15,6 -
®opmyBanHs rpedeniB KynbTuBaTopoM KOH-2,8AM
70+70 |60,0( 6,7 | 70 |70,0|176| - |596| 53| 70 |71,2| 184 -
75+75 |621| 64 | 75 |751(192| - (61,763 | 75 |745| 194 -
75485 |63,7(89 |85 |781/204| - (63,7, 89| 8 |781| 204 -
30upaHHs BpOXKarO

70470 |52,1| 90| 70 640|174 | - |53,7| 8,7 | 70 |655| 17,6 -
75+75 |555(89 | 75 (67,7183 | - |552|10,7| 75 |67,7| 193 -
75+85 |56,4(105| 85 |70,4|200| - |564|105| 85 |70,4| 20,0 -

a — muprHa cPOPMOBAHOTO TpeOEHS MTPU OCHOBI, CM; C — BIJIa)Ib MK C(HOPMOBAaHUMU
rpebeHsMHu, cM; O — IMMpPUHA MDKPSIb, CM; B — 00XBaT rpedeHs, cM; h — Bucora rpedeHs,

cM; h; — BucoTa HEOOPOOJIEHOTO IPYHTY, CM.
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Homatox JI 1

BruiuB IIMPUHM aTPOTEXHIYHUX MIZKPSIIb HA mapaMeTpu rpedenis, 2012 pik

[Iupuna [Iupuna mmH-39,4 cm [Mupuna mmH—-24,1 cMm
MIKpSIZb, | a C 0 B h h; a C 0 B h hi
cM
Caninas KapToru
70+70 |509/18,3| 70 |63,0/16,9/10,6 50,4198 70 [63,1| 16,9 | 10,5
/5+75 |516|21,2| 75 |64,1/16,8|10,8/52,3/20,0 75 [64,1| 16,6 | 10,9
75485 [522/30,5| 8 |644|17,0/10,6 528|295 8 |64,5| 17,0 | 10,7
Mixpsaauii 00po6iTok KOH-2,8 AM
70+70 |619|85 | 70 |686 12,7, - |615| 88 | 70 [ 68,8 12,6 -
75+75 623|199 | 75694134 - |614|10,3| 75 |69,3| 13,3 -
75+85 |67,2(10,7| 8 |756(143| - |674|110| 85 |749| 141 -
MiuixpsaHuii 00po0ITOK KOMOIHOBaHUM arperatom
70+70 |553|13,7| 70 |66,1|17,4|14,3 556|125 70 |65,7| 175 | 14,8
75+75 |56,0/156| 75 (66,6 |1/7,8|14,8 56,7 13,1 75 |66,5| 17,7 | 14,4
75+85 [569|14,5| 8 |67,2/19,4|13,5|57,1|153| 8 |67,4| 18,7 | 14,1
®opmyBaHHs rpedeHiB KynbTuBaTopom KOH-2,8AM
70470 |58,7| 71| 70 (722\21,7| - |585| 7,3 | 70 |72,0| 21,7 -
75+75 62475 | 75 750|221 - |61,2| 8,2 | 75 | 742 | 21,7 -
/5+85 |671|81 |8 |784(231| - |657| 85| 8 |791]| 23,0 -
30upaHHs BpOXKar0

70+70 |579| 74| 70 [71,8/206| - |562| 75| 70 |715| 204 -
75+75 |611|82 | 75 738|211, - |60,3|84 | 75 |739| 20,8 -
75+85 (64395 |8 (776|217 - |63,7| 92| 8 |78,7| 21,7 -

a — mupuHa copMOBaHOTO IpeOEHS IPU OCHOBI, CM; C — BiJIJIajlb MK chOpMOBaHUMU

rpebeHs MU, cM; O — IUpPUHA MDKPSIb, CM; B — 00XBat rpedeHsi, cM; h — Bucora rpedeHs,

cM; h; — BucoTa HeOOPOOIJIEHOTO TPYHTY, CM.
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Jonarok JI 2

BruiuB IIMPUHM AarPOTEXHIYHUX MIKPSIb HA MapaMeTpH rpedenis, 2013 pik

[Iuprna [upuna mmH-39,4 cMm [upuna mmH-24,1 cM
MIKpSIZb, | a C ) B h h; a C 0 B h hi
cM
CaniHHs KapTOILI
70+7/0 |493|13,6| 70 |58,3|155|10,649,3|13,6| 70 |58,3| 155 | 10,6
75+75 [49,7/190| 75 |59,3|16,2|10,4/49,7/19,0 75 [59,3| 16,2 | 10,4
75485 |526|29,3| 8 |60,7|17,4/10,9/52,6/29,3| 8 |60,7| 17,4 | 10,9
Mixpsaauii 06po6iToxk KOH-2,8AM
70+/0 (604 74 | 70 |69,2135| - |606| 7,5 | 70 |69,6| 13,9 -
75+75 | 62,785 | 75709158 - |628| 84 | 75 |70,8| 155 -
75+85 |663|10,3| 8 |76,5/164| - |669| 99 | 8 |775| 16,3 -
Miuxpsiaauii 00po0iTOK KOMOIHOBAaHUM arperatom
70+70 |56,9/|10,3| 70 |68,5|17,6|14,6|56,8|109| 70 |67,8| 17,6 | 13,8
75+75 |57,6|143| 75 |70,8|19,2|153|57,4|126| 75 |69,0| 18,6 | 17,3
75485 |61,2/19,1| 8 |71,3/19,5/13,2,60,8/18,0 8 |716| 20,1 | 13,5
®opmyBaHHs rpedeHiB KynbTuBaTopom KOH-2,8AM
70+70 |60,3| 50| 70 (746|213 - |614| 44 | 70 |76,1]| 21,0 -
75+75 |632| 56 |75 776218 - 62350 | 75 |771] 21,6 -
75+85 |660| 6,6 | 8 |78,0|225| - |654| 70 | 8 |77,0| 22,7 -
30upaHHs BpOXKAIO

70+70 [594 |55 | 70 736|210 - [593|48 | 70 |724]| 20,2 -
75+75 |604 |53 | 75738210 - 62150 | 75 |765] 21,2 -
75+85 |645|62 |8 |771216| - |651| 64 | 8 |76,0| 21,7 -

a — muprHa cPOPMOBAHOTO TpedEHS MTPU OCHOBI, CM; C — BIJIaJIb MIXK C(HOPMOBAaHUMU

rpebeHs MU, cM; O — IMpPUHA MDKPSIb, CM; B — 00XBat rpedeHs, cM; h — Bucora rpedeHs,

cM; h; — BucoTa HEOOpPOOJIEHOTO IPYHTY, CM.
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Jlomnatoxk M

[[Iupuna, cm Bin Bep- | Bix Bepxuboi | [llupuna crononis, | lupuna | Big Bepummnu Bin [[npuna
IIMHU JI0 | A0 HIKHBOT cM KOPEHEBOI | 110 BEpXHBOI | BEPUIMHU JO0 | OyJIHOOBOTrO
MDKpSIb | IIMH | BEpXHBOI | Oynb0H, cM 1o 10 HU3Y | CHUCTEMHU, Oynb0u, HKHBOT THI3/1a,
Tpakto | OynnOw, BEpXY cM cM Oynb0u, cMm cM
pa cM
a h B1 B K B c a
70+70 39,4 7,7 15,8 17,7 18,5 32,0 4,7 20,2 26,0
70+70 24,1 7,7 11,3 16,0 15,7 38,0 6,3 20,7 22,9
75+75 39,4 9,5 14,3 16,3 21,0 38,3 4,9 20,6 26,3
75+75 24,1 6,5 18,3 20,3 23,2 43,7 6,3 21,3 26,5
75485 39,4 4,7 20,8 16,0 21,0 41,3 5,2 20,8 26,8
75+85 24,1 4,7 20,8 16,0 21,0 41,3 5,2 20,8 26,8
[Tepiox UBITIHHS KapTOTLII [lepionx 30upanHs ypoxaio
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Honmatoxk M 1

Jlokanizanis 0yJb0 i KOpeHeBoOI cucTeMH KapToILli B rpedeni mo copry SABip, 2012 pik

[Iupuna, cm o o = HInpuna crononis, | llupuna | o < o = [Iupuna [noma,
s 2 s B cM KOPEHEBO1 s 2 s £ Oy1b00BOTO cM
MIKpSIb IIMH E Y3 S é 3 5 | MO BEpXy | MO HH3Y | CHCTEMH, | S B - 3 o | THi3na, oM
Tpaktopa | & 3 °| &% ° cM &g °|lag?®
m T A T M T m T
= =G =G~ %
m 2 M = m 3 m =z
a h B1 B? K B C A S
70+70 39,4 4,0 13,4 12,6 17,4 49,6 6,7 23,7 21,1 359
70+70 24,1 4,0 14,5 10,2 14,8 47,9 10,5 26,0 25,5 395
75+75 39,4 3,3 14,3 12,2 19,8 50,8 8,3 25,3 23,9 406
75+75 24,1 3,5 16,8 13,4 15,6 52,3 9,4 26,8 21,1 367
75+85 39,4 4,3 14,0 11,7 14,5 50,8 5,6 26,9 21,7 462
75+85 24,1 4,2 12,3 13,4 15,6 52,3 6,7 28,1 21,9 469
[lepion 1BITIHHS KapTOILI [lepion 30upaHHs yposkaro
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JonmaTtok M 2
Jlokagizauis 0yJb0 i KopeHeBoOI cUCTeMH KapToILIi B rpedeni mo copty Cepnanok, 2011 pik
« bl c
[Iupuna, cm Bin Bep- | Bin Bepxuboi | [llupuna crononis, | lupuna | Big Bepumnu Bin [upuna
IIMHU JI0 | 10 HIKHBOL cM KOPEHEBO1 | 110 BEpXHBOI | BEPIIMHU 0 | OyJIb00BOTrO
MDKPSIJIb IIMH | BEPXHBOi | OyIB0H, CM 110 10 HU3Y | CHUCTEMH, Oynb0u, HIDKHBO1 THI3JA,
Tpakto | OynsOwu, BEpXY cM cM Oynb0u, cm cM
pa CM
a h B1 B K B c a
70+70 39,4 6,9 14,2 7,8 12,5 45,8 6,3 19,4 21,0
70+70 24,1 6,3 10,9 9,8 14,2 46,5 5,6 19,4 21,0
75+75 39,4 4,7 16,0 12,0 16,0 44,7 4,9 18,4 21,6
75+75 24,1 57 13,0 17,0 12,7 40,7 59 20,2 20,6
75+85 39,4 3,0 18,2 13,2 11,3 47,7 6,0 20,7 20,7
75+85 24,1 3,0 18,2 13,2 11,3 47,7 6,0 20,7 20,7
[Tepion 1BITIHHS KapTOILI Ilepion 30upaHHs yposkaro
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Honatok M 3

Jlokanizauis 0yJb0 i KopeHeBoI cucTeMH KapToILli B rpedeni mo copry Cepnanok, 2012 pik

Tupuna, cm o o = HIvpuna crononis, | lllupuna | o < o = [Tupuna [Lnoma,
N O N © .| " © N \© 2
s 2 = 2 cM KOPEHEBO1 s 2 s £ Oy1b00BOTO cM
MIKpSIb IIMH E Y3 S é 3 S | MO BEpXy | MO HH3Y | CHCTEMH, | = B s | E 3 o | THi3na, oM
Tpaktopa | & g °| &8 °© cM &g °|lag?®
m T m T M T M T
= & =g =) o
m @ M =) as) /M ML =
a h B1 B? K B C a S
70+70 39,4 3,1 15,7 9,8 13,8 53,0 5,9 17,6 21,7 254
70+70 24,1 3,7 13,3 8,0 17,2 57,4 5,0 17,7 22,5 286
75+75 39,4 6,0 13,3 11,7 13,5 52,7 4,9 18,0 15,7 206
75+75 24,1 3,7 16,1 10,3 15,2 53,4 6,9 19,2 20,2 248
75+85 39,4 3,1 14,9 9,3 15,6 54,9 5,4 19,3 18,9 263
75+85 24,1 4,6 17,5 11,4 12,6 57,3 7,8 19,0 21,5 241
[lepion 1BITIHHS KapTOILI [lepion 30upaHHs yposkaro
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Jonatox H

OCHOBHI arpoOTeXHOJIOTIYHI MOKA3HUKHU JOCJIIKeHb IIPH BUPOILYBAHHI KAPTOILII,

cepeane 3a 2011-2013 pp.

Opwnan | [upuna Cepnanok ‘ AABIp
IToka3Huku puMipy | mmH, oM [lIuprHa MIKPSAAB, CM
’ 70+70 | 75+75 | 75+85 | 70+70 | 75+75 | 75+85
Camiaasg MT3-82+camkanka KOMOIHOBaHa
Dpaxiiis r 27,3-140,5 32,1 -136,7
Oynb0
Tycrora; THc/ra 69,1 |66,7 |658 |69,2 |66,7 |656
caJiHHA
Micrst ol 39,4 59,1 |56,9 |58,1 |610 |60,8 |60,2
AOTIIANY, 24,1 586 |575 |[581 |624 |605 |60)5
Tepen 39,4 55,7 |54,7 |550 |58,0 |57,7 |57,7
THC/Ta

30MpaHHsM, 24,1 559 |550 (553 |586 |579 |58,0
Bucora
rpeOCHiB: cM 16,0 16,5 17,3 16,0 16.5 17,3
CaIlHHS

39,4 201 210 (220 (20,1 |210 |22,0
Jlorsin cM

241 204 1209 (220 |20,1 |210 |220

39,4 19,7 20,1 |21,1 19,7 20,1 |211
30upanHs cM

241 194 1206 |21,1 194 |206 |21.1
[IBuakicTh
pyxy KM/To1 10 [10 |10 [10 |10 |10
arperaty 3a
CalHHA

394 6,34 [8,03 [9,20 [6,34 |8,03 |9,20
Jlormsin cM

24,1 6,40 |8,12 |[930 |6.40 |[8,12 9,30

39,4 1,72 1,87 |2,07 1,74 1,89 |2,09
30upaHHs cM

241 1,72 1191 |2,15 1,74 [191 |25
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3axinuenns 0ooamxky H

[ToxasHuku Omumnui | Hlupuna Cepnanox . AnIp
BUMIpy | IIMH, cM HIuprHa MiKpPSIIb, CM
70+70 | 75+75 | 75+85 | 70+70 | 75+75 | 75+85
H1inpHICTE 39,4 1,24 119 (1,18 [124 |1.19 |1,18
IpyHTY; B | I/cM®
rpebeni 24,1 124 (122 (122 (124 (122 |1,22
bes 39,4 1,28 123 (1,18 128 |123 |1,18
IPOXOY r/cm®
KOJIiC 24,1 1,33 |124 (123 133 |124 |1.23
[icns 39,4 143 (129 (120 (143 (129 |1,20
IPOXOY r/em®
KOJTiC 24,1 145 (133 (1,26 (145 |133 |1,26
Mexantme 39,4 173 |150 |116 [167 |140 [100
MOIIKOKeH | %
HSl POCIIUH 24,1 126 (10,2 |7,5 13,0 |8,7 7.2
JMcTKOBA 39,4 30,3 320 (365 (309 |351 |379
THC.M%/Ta
TOBCPXH, 24,1 31,7 |338 |38.7 |330 |357 393
Hluprna 39,4 477 4479 48,9 |47,7 |479 |48,8
rpe0eHs 10 | M
HU3Y, 24,1 48,2 (48,0 |49,1 48,2 (48,0 [49,1
O6XxBaT 39,4 59,1 |60,1 |610 |59,1 |60,1 |61,0
cM
rpedens, 241  |592 |599 |610 |592 |59,9 |61,
Iupuna 39,4 51,7 |52,0 |54,7 |429 |46,6 |50,1
KOpPEHEBOI CM
CHCTEMH, 24,1 535 |511 |564 |446 |49,2 |50,7
VpOK-CTh: / 39,4 258 [282 |305 [288 |319 |[347
T/Ta
(baxTiama, 24,1 271 |295 |31,7 |305 |333 |354
39,4 180 (199 (208 |20,5 |22,0 |23,8
HacinneBa, | T/ra
24,1 18,7 |20,7 |215 219 |225 |24,0
YMOBHO-
e THe.TpH/ 39,4 439 |[50,3 |56,6 |52,0 |60,3 |679
pUGYTOK, ra 24,1 474 1539 |598 |56,6 |64,1 |698
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Jonatok I1

BruiuB IIMpuHM MiZKPSb i IO MEXaHIYHOT0 HABAHTAKEHHS HA IPYHT HA

BPOKAWHICTH i BUXiJl HACIHHEBHUX 0yJIb0 cepeIHHLOCTHUIJIOTO copTy SABip, 2011p.

[lIupuna, cm

BpoxaiinicTs, T/Ta

: Buxin
. HIAH KOJIC HACIHHEBUX
MDKX’IHB TpakToOpa | 3arajJilbHa | =+ | HaciHHeBa | =+ % 6yib0, %
(A) (B)
70+70 39,4 37,3 0,0 19,0 0,0 | 0,0 50,9
70+70 24,1 10,2 2,9 20,6 16 | 1,6 51,2
75+75 39,4 42,0 4,7 21,3 23 | 2,3 50,7
75+75 24,1 45,3 8,0 21,9 29 | 29 48,3
75+85 39,4 478 |105| 231 41 | 4,2 48,3
75+85 24,1 47.8 10,5 23,1 41 | 4,2 48,3
dakTop A 4,21 1,10
HIPgs ®dakTop B 3,80 0,83
®dakTop AB 6,32 1,85
Honatox IT 1

BruiuB miMpuHM MiZKPSb i IVI0LIi MEXaHIYHOT0 HABAHTAKCHHS HA IPYHT Ha

BPOKAWHICTD I BUXi HACIHHEBHUX 0YyJIb0 cepeaHbLOCTUTION0 copTy SABip, 2012p.

Tupuna, cm

BpoxaitHicTs, T/Ta

: Buxin
: HINH KOJIIC HACIHHEBHUX
Mlmﬁﬂﬂb TpakTopa | 3arajibHa | =+ | HacilHHeBa | = % 6yib0, %
70+70 39,4 22,5 0,0 18,7 0,0 | 0,0 83,1
70+70 24,1 24,1 1,6 20,7 2,0 (10,7 85.9
75+75 39,4 25,3 2,8 20,8 2.1 [11.2 82,2
75+75 24,1 26,0 3,5 20,8 2,1 | 11.2 80,0
715+85 39,4 26,3 3,8 23.5 4,8 | 25.7 89,3
75+85 24,1 28,1 5,6 24,4 57 1305 86,8
daktop A 5,89 5,81
HIPos daktop B 4,81 4,74
®daktop AB 8,33 8,22
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Honatox I1 2

BruiuB IIMpuHM MiZKPSb i IO MEXaHIYHOT0 HABAHTAKEHHS HA IPYHT HA

BpOkKaiiHiCTh i BUXi HaciHHEBUX 0yJIb0 cepeaHbocTUIIOTO copTy SABip, 2013p.

[lupuna, cm BpoxaiinicTs, T/Ta Buxin
: LIHH KOJIiC HACIHHEBHUX
MBRDIAD TpakTopa | 3arajpHa | =+ | HaciHHeBa | =+ % 6vILG. %
(A) 5) ed
70+70 39,4 26,7 0,0 23,9 0,0 | 0,0 89,5
70+70 24,1 27,3 0,6 24,3 04 | 1,7 89,0
75+75 39,4 28,4 1,7 24,0 0,1 ] 04 84,5
75+75 24,1 28,7 2,0 24,9 1,0 | 4,2 86,7
75+85 39,4 29,9 3,2 24,8 09 | 38 85,4
75+85 24,1 30,4 3,7 24,4 05 | 21 80,3
dakTop 3,10 0,90
HIPgs A®daxtop B 4,22 0,65
®dakTop AB 8,12 1,23
Honatok I1 3

CTpyKTypHUii CKJIaJ 010JIOTIYHOI0 BPOKAK0 KAPTOILIL CEPEeAHbOCTUIJIOTO COPTY

Agip 3a 2011 p 3a71€:KHO Big po3Mipy INMPUHHM MiKPAIb TA VIO MEXaAHIYHOTO

HABAHTAKEHHS HA IPYHT

O®pakuig 0yns0, MM bionoriuna
Iupuna, cm . .
T/Ta BpPOXKANUHICTh
) [IIUH KOJIIC i + 10 +110 + 110
Ml)KKHI[I) TpakTopa <28 2680 KOHTPOJI 6>0 KOHTPOJI | T/Ta | KOHTPOJI
( ) (B) j{0) 10 10
70+70 39,4 1,0 | 19,0 0,0 18,3 0,0 38,3 0,0
70+70 24,1 2,1 | 23,0 +40 172 -11 42 4 4.1
75+75 39,4 1,7 | 18,3 -0,7 |23,7| +54 43,7 54
75+75 24,1 1,9 | 18,9 -0,1 |265| +8,2 47,3 9,0
75+85 39,4 1,7 | 23,1 +41 (247 +64 49,6 11,3
75+85 24,1 14 | 23,4 +44 (248| +6,5 49,6 11,3
daxTop A 2,28 4,06
HIPgs daktop B 1,87 3,31
®daktop AB 3,23 5,74
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Honartox I1 4

BruiuB IIMpuHM MiZKPSb i IO MEXaHIYHOT0 HABAHTAKEHHS HA IPYHT HA

BpOxkaiiHicTh i BUXia 0y/1b0 HaciHHEBOI ppakuii panaboro copry CepnaHok,

2011 pik
[Iupuna, cm ' BpoxaiinicTs, T/ra Buxin
MDKPSIIb HIHAH KOJIC ) 0 HACIHHEBUX
(A) Tpa(1]<3T)opa 3arajgbHa + HaclHHEBA + Y0 Gyms6, %

70+70(x) 39,4 34,6 0,0 16,2 0,0 0,0 46,8
70+70 24,1 35,4 0,8 17,3 1,1 6,8 48,9
15+75 39,4 39,3 4.7 20,3 4,1 25,3 51,6
75+75 24,1 41,8 7,2 21,4 55 32,1 51,2
75+85 39,4 42,4 7,8 21,8 5,6 34,6 51,4
75+85 24,1 42,4 7,8 21,8 5,6 34,6 51,4

daxTop A 3,42 0,82

HIPgs daxTtop B 2,80 0,67

®daktop AB 4,84 1,17

Homatox I1 5

BruinB miMpuHM MiKPSIb I IJIONIi MEXaHIYHOT0 HABAHTAKCHHA HA IPYHT HA

BpOKAaiiHicTh i BUXiT HaciHHEBHUX 0y1b0 panHboro copty Cepnanok, 2012p.

[[Iupuna, cm

BpoxaitHicTs, T/Ta

: Buxin
: ITAH KOJIIC HACIHHEBUX
MDKXHHB TpakTopa | 3arajbHa | =+ | HaclHHeBa | =+ % 6y60, %
(A) (B)
70+70 39,4 21,8 0,0 20,2 0,0 | 0,0 92,6
70+70 24,1 24,7 2,9 20,6 04 | 20 83,4
75+75 39,4 23,2 1,4 20,9 0,7 | 25 90,1
75+75 24,1 24,8 3,0 21,9 1,7 | 8,4 88,3
75+85 39,4 25,6 3,8 21,0 0,8 | 40 82,0
715+85 24,1 28,3 6,5 23,2 3,0 | 14,8 82,0
daxTop A 3,32 0,93
HIPgs daxrtop B 2,75 0,70
daxkrop AB 4,83 1,25
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Jonatok I1 6

BruiuB IIMpuHM MiZKPSb i IO MEXaHIYHOT0 HABAHTAKEHHS HA IPYHT HA

BpO:KalHicTh i BUXil HaciHHEBUX 0y 160 paHHbOro copty Cepnanok, 2013 p.

[lIupuna, cm

BpoxaiinicTs, T/Ta

: Buxin
. HIAH KOJIC HACIHHEBUX
MDD TpakToOpa | 3arajJilbHa | =+ | HaciHHeBa | =+ % 6viIB6. %
(A) 5) g
70+70 39,4 21,1 0,0 17,5 0,0 | 0,0 82,3
70+70 24,1 21,2 0,1 18,3 0,8 | 4,6 86,3
75+75 39,4 22,0 0,9 18,4 09 | 51 83,6
75+75 24,1 21,9 0,8 19,0 15 | 8,6 86,7
75+85 39,4 23,6 2,5 19,5 2,0 |11,4 82,6
75+85 241 24,3 3,2 19,6 2,1 12,0 80,6
dakTop 2,91 0,88
HIPgs A®daxtop B 2,20 0,65
®dakTop AB 4,15 1,19
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Jonmatok I1 7

CTpyKTypHHUIl cKjIa]x 010JIOTTYHOT0 BPOKAaI0 KAPTOILIi paHHLOro copty CepnaHok

3a 2011 p 3a71eKHO Bi IIMPUHM MIKPSAAb TA IVIONIi MEXaHIYHOT0 HABAHTAKEHHS

HA IPYHT
®pakiris Oyas0 B ypoxkai, MM Biomoriuua
[lIupuna, cm . .
T/Ta BPOXKANHICTh
: IIMH KOJIIC + 110 +10 + 0
Mmlzmb TpaKTOpa <28 | 28-60 | xonrpo | > 60 KOHTp | T/Ta KOHTPOJ
( ) (B) 110 OJII0 10
70+70 39,4 1,8 16,2 0,0 18,4 0,0 36,4 0,0
70+70 24,1 1,8 17,3 1,1 18,1 -0,3 37,2 0,8
75+75 39,4 1,1 20,3 4,1 190 | +0,6 40,4 4,0
75+75 24,1 1,3 22,4 6,2 193 | +0,9 43,1 6,7
75+85 39,4 13 | 218 | 56 [20,7| +23 | 438 7,4
75+85 24,1 1,3 | 21,8 | 56 |20,7| +23 | 438 7.4
dakTop A 0,82 1,58 3,38
HIPgs ®daktop B 0,67 1,92 2,76
®daktop AB 1,17 1,98 478




