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Introduction. The use of greenery under modern conditions is not possible
without accurate up-to-date and reliable information on the state of trees and shrubs
in the towns. The obtaining and storing these data is impossible without modern
technologies, accurate cartographic materials and computer methods. That is why
scientists are working on new approaches to apply modern technologies in order to
study of the greenery, with including of the remote sensing materials and use of
geographic information systems (GIS) for data processing in.

Remote sensing materials, especially those of spatial resolution, can be an
important and reliable source of information on tree species in urban centers, parks,
and forests. They provide the possibility to obtain current information on trees and
bushes situation, process these data with the help of GIS within the shortest possible
time and perform cartographic material and other parameters updating. However,
there are several drawbacks of such an approach, which include high cost of remote
sensing materials for small areas, the dependence of satellite surveying on cloud and
other. To overcome the above mentioned disadvantage we propose the using of
unmanned aerial vehicles (UAV) in order to perform remote sensing survey of the
Earth surface. The existing experience of drone application in various fields shows
that this approach provides the possibility to obtain the images of certain areas in
exact locations at a given time irrespective of cloud cover, which are of higher spatial
resolution as compared to orbital survey. UAV have already been tested in order to
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determine vegetation index, count the number of species, define the limits of taxation
plots, determine the height of forest plants etc. The special computer modelling
programs, use of global positioning and geographic information systems have been
used by many scientists to computerize the process of tree mapping. That is the
reason investigation of the potential of modern research methods important in terms
of practical application.

Aim. Applied research of greenery investigation with the use of modern
technologies (GIS, UAV and GPS).

Materials and Methods. The investigation was conducted from 2018 to 2020,
the evidence was obtained from the greenery of central part of Berezhany (Ternopil
region, Ukraine) by means of a field study and a fly-over aimed at area
photographing by a quadrotor Phantom 4.

In the process of field studying, geodetic work, inventory of trees using GPS
device and remote area sensing survey with the help of a drone was conducted. In
order to perform a fly-over with remote area photographing, UAV Phantom 4 — a
quadrotor of serial manufacturing with a built-in GPS module, a stabilizing control
system and surveying equipment, which includes photographing devices of high
optical properties and resolution, was applied. Before the beginning of photo
surveying, UAV route planning was conducted, including the determination of a
flight height, an execution time and the necessary specification. Longitudinal and
lateral photo overlaps were providing 60% of longitudinal and 35% of lateral photo
overlaps.

The information about the location of every tree was obtained with the help of
Garmin GPS Map 64S with further updating in geographic information system
QGis 3 based on the orthophotomap, which was obtained by means of a quadrotor
Phantom 4. After this, a geo information database of trees and bushes, which
included the location of trees combined with the information about the species
composition, phytosanitary and basic taxation characteristics of plants, was created.
Such database of trees and bushed was created and saved in GIS QGis 3. As a result,
such database provides the opportunity to introduce new approaches to complex

evaluation of trees and bushes parameters in a computer program, simulate time
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changes and transformations as a result of cuttings as well as to introduce landscaping
design methods and their mapping.

Having performed all the necessary settings, quadrotor calibration and route
planning, there was a fly-over performed in order to investigate the object at height
100 m with orthogonal photographing of the park area. Here, every image was
automatically connected to global coordinates and contained longitudinal and lateral
overlaps for their further photogrammetric plotting and correction.

Results and discussion. It has been determined that in order to investigate the
location of trees and bushes, measure the size and the area of tree crowns and
determine their density, is better to use the images, which are obtained from UAV.
The use of a drone improves investigation aimed at trees and bushes estimating and
their monitoring. However, it is worth mentioning that UAV flights are dependent on
fog, wind, rain and snow, which should be taken into consideration before research.
Also, the use of this method provides better economic effect because the satellite
surveying is high cost as well, especially that of high resolution capacity. Created
map is cheaper to obtain, provides a sufficiently better quality of cartographic data
and requires less labor resources. During the data processing, an orthophotomap was
created in Agisoft PhotoScan Professional Edition program based on the obtained
data with their orthotransformation in USC-2000 coordinates system. As a result,
cartographic material on the central part of Berezhany was obtained, which is
connected to the coordinates and can be used for further application in GIS. The next
step was to compare the created orthophotomap and the fragment of a satellite image
Spot (Fig.1) provided by Astrium company, which is connected to the same
coordinates, in GIS with their further comparison. Orthophotomap is connected to the
coordinates and it makes possibility to display the GPS inventory points
automatically (Fig.2).

Such cartographic materials show the tree location and presents background
information for planning. However, there is one disadvantage, namely it is
noticeable that GPS inventory points do not always coincide with the centers of tree

crowns according to UAV surveying data. That is why we adjust materials in GIS
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with using of orthophotoplan. This approach provides the substantiation of further

research, take reasonable decisions concerning greenery etc.

Fig. 1. Comparison of remote sensing materials (on the left) and a UAV

orthophotomap of central part of Berezhany town

Fig. 2. Tree location displayed in an orthophotomap
Conclusion. The conducted research shows that the use of UAV for tree and

bush inventory is promising due to its advantages as compared to traditional methods
of surveying, new technologies provides the possibility to simplify and lower the

price of field studies, improve the accuracy and quality of the obtained materials.
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The study presents the results of the research on the productivity features and
adaptability parameters of domestic corn hybrids under different irrigation modes and
water supply under conditions of the Arid Steppe.

The research object was modern corn hybrids of domestic selection of different
maturity groups. The hybrids were sown under different irrigation modes (common
sprinkling, drip irrigation, sub-irrigation) and without irrigation to compare their
drought resistance. The characteristics of the interaction genotype—environment,
differentiation of the varieties by productivity and stability were realized by the
method of Eberhart S.A. and Russell W.A. The coefficient of ecological plasticity b;
and the variance of stability S%; were determined. The coefficient of drought
resistance was determined by the correlation of productivity without irrigation and
irrigation conditions. The methods used in the research are field, lamoratory,
statistical and retrospective.

The retrospective analysis of the productivity of main grain crops in the area of
the Arid Steppe over a 130-year period showed that the highest rates of an increase in
productivity were recorded in corn. An annual increase in its productivity was 31
kg/ha per year and it was due to the use of new varieties (hybrids) and the
improvement of growing techniques. Irrigation made it possible to realize potential

productivity of new hybrids and increase the productivity from 6.59 to 82.3 c/ha. The
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productivity rose 12.5 times over a 130-year period, the annual increase being 58
kg/ha per year.

We established that though the hybrids FAO 180-290 (Stepovyi, DN Pyvykha,
Skadovskyi) had less productivity, they had the highest stability under different
irrigation modes within 10.12-11.46 t/ha. Without irrigation the grain productivity
was the highest in early-maturing hybrids — 3.28 and 3.05 t/ha indicating their high
drought resistance. The use of these hybrids is appropriate under conditions of water-
saving irrigation modes on irrigated lands with a low hydro-module and on dry
massifs (table 1).

Table 1
Productivity and adaptive abilities of corn hybrids under different

irrigation modes and moisture supply (2016-2018)

Grain yield, t / ha Plasticity and stability
parameters
Min—max
Varieties yield on yield Min—-max on | without drought
irrigation | without | irrigation irrigation resistance | b; S

Stepovyi 11,13 3,28 10,38-11,68 | 2,28-3,53 0,29 0,94 | 0,25
DN Pivykha 11,02 3,05 10,13-11,53 2,25-3,28 0,28 0,93 | 0,25
Skadovsky 10,95 2,57 9,88-11,82 2,16-2,90 0,23 0,99 | 0,77
DN Khotin 12,10 2,74 10,03-12,84 | 2,25-3,05 0,22 1,01 | 1,33
Kakhovsky 12,65 2,13 11,14-13,70 1,55-2,45 0,17 1,06 | 0,42
DN Rostock 13,37 2,35 11,92-14,51 1,84-2,76 0,18 1,23 | 0,29
Arabat 14,19 1,81 12,60-16,04 1,36-2,16 0,13 1,35 | 0,21
DN Sophia 14,67 1,92 13,03-16,43 1,45-2,15 0,13 1,28 | 0,46

The hybrid Khotyn (FAO 280) was the best one by productivity regardless of
irrigation modes among the hybrids of a middle-early maturity group (FAO 280-290).
Under drip irrigation its productivity was 12.47 t/ha. Sprinkler irrigation and sub-
irrigation reduced the productivity by 0.84 and 0.28 t/ha, that is related to greater
possibilities of efficient moisturizing of the surface soil under drip irrigation during
critical dry periods of vegetation.

The hybrids Kakhovskyi and DN Rostok of a middle maturity group also had
the highest grain productivity under drip irrigation — 13.2 and 14.15 t/ha. A fall in the
productivity under other irrigation modes was from 0.41 to 1.93 t/ha. The greatest

advantages of a drip irrigation mode were recorded in the middle-late maturing

17



hybrids Arbat and DN Sofiia, their productivity reached 15.23 and 15.78 t/ha. The
productivity was higher by 1.02-2.35 t/ha when compared to other irrigation modes.
Such a reaction of the middle-late hybrids with FAO 420-430 is caused by the fact
that water consumption of the hybrids with a longer period of vegetation by 70-80%
Is provided by irrigation water. The daily evapotranspiration of corn in the Arid
Steppe exceeds 100 m3/ha and such amount of water can be provided by drip
irrigation in the period of the largest water consumption (July-August). Regular
sprinkler irrigation with the installations of frontal or circular action can be applied
with a minimal term of 4-5 days, and it cannot always ensure a timely and optimal
level of moistening. Sub-irrigation is realized by putting an irrigation tape 30 cm
deep in the soil profile and the moistening of a surface soil layer is realized due to a
drip tape, but it does not ensure timely water supply for the surface soil layer of 0-10
cm.

The highest drought resistance was recorded in the hybrids FAO 180-290
Stepovyi, DN Pyvykha and Skadovskyi. The coefficient of drought resistance fell
sharply when there was an increase in the maturity groups of the hybrids and it was at
minimum in the hybrids Arabat and Sofiia.

The greatest advantages of a drip irrigation mode were recorded in the middle-
late hybrids Arabat and Sofiia, their productivity was 15.23 and15.78 t/ha and it was
higher by 1.02-2.35 t/ha when compared to other irrigation modes. Under irrigation
conditions it is necessary to use corn hybrids with a genetically programmed reaction
to optimal growing conditions (an optimal mode of soil moisture and mineral
nutrition). The violation of growing techniques leads to considerable losses in grain

productivity, especially in the hybrids of a late maturity group.

18



AHAJII3 IITPOI'EHHUX IMTPOLIECIB B JIICAX
JHINTPOIIETPOBCBKOI'O OBJIACHOI'O YIIPABJIIHHA JIICOBOI'O TA
MUCJ/IMBCBKOI'O N'OCITOJAPCTBA

Baosuyenko Boirogumup MukosianoBny

AcrmipaHT

JIHINpOBCHKUI HalllOHANBHUI yHiBepcuTeT iMeHi Onecsa ['onuapa
M. JlHinpo, Ykpaina

Beryn./Introductions. IliporeHHi mpollecd B CTENOBi 4acTWHI YKpaiHu
BIJIIIPAIOTh BAXKJIUBY POJIb Y CyKIECii cOCHOBUX JiciB. [lepeBakHa KUTBKICTh JIICOBUX
MOXKEXX 3YMOBJICHA JII€0 aAHTPOTIOTCHHOTO BIUIMBY CYCIIUIBCTBA Ha JIICOBI
010reoI1eH03H, HACHIJIKU SIKOTO € HeOOOpOTHUMU. 3a ODIIMHUMH JaHUMHU HANOUIBIII
MO’KEeKOHEOE3MEYHNMH € CXIiJIH1 Ta MiBJAEHHI 001acTi, Ha K1 mpunaaae 55% BUIAIKIB
Ta 74% TUIONI1 JIICOBUX MOXKeX. BaxXIuBy posib y BAHUKHEHHI MIPOT€HHUX MPOIIECIB
AHTPOIIOTEHHOT'O XapaKTepy BiAirpae cydacHa CUTyallii B CYCHUIbCTBI. Bucokuit
PIBEHBb COLIAJIBHOI HAMPYXEHOCTI € OJHIEI0 3 MEePEeIyMOB 30UTBIICHHS KUJIBKOCTI
BUIIAJIKIB BUHUKHEHHS JIICOBHX IMOXKEX, Ta 3pOCTaHHS iX MaciTadiB.

Hine podoru./Aim. BuBueHHS IWHAMIKM BHHUKHEHHS JIICOBHUX IMOXKEXK VY
CTEIOBIM 30H1 HA MIPUKJIAJl COCHOBHUX JIiCiB J{HIIpOIEeTpoBChKOT 001aCTi.

Marepianmm i meronu./Materials and methods. 3a ocHoBy ans aHamizy
MiporeHHuX mpoieciB B3sATO Gopmy 3BiTHOCTI JIIT - 2 «3BIT Mpo JiCOBI MOKEXK1 Ta IX
Hacaiaku o JainponerpoBcskomy OYJIIMI™» 3 2002 mo 2017 p.p., Takoxk 3 meTor0
y3araibHeHHs 1H(opmarii mo JIHImpomeTpoBChKid 007acTi B LIIOMY 10 3BITHHX
MMOKa3HUKIB O0YyJI0 BKIIOUEHO JIaH1 B3STI 3 KHUTH JIICOBUX MOXKEXK 1o 3a mnepiox 3 2002
mo 2014 pik mo naepxaBHOMY miAMpUeMCTBY «HOBOMOCKOBCHKHI BIMCHKOBUIA
microcm»  MinictepctBa ob6oponn  Ykpaiam (MOY) no MomeHTy 3MiHHU
MIATOPSAIKYBaHHS Ta BKIIOYEHHS HOro 10 ckianay JIHImpOmeTpoBCHKOTO 00JIaCHOTO
YIpaBJiHHS JIICOBOTO Ta MUCIUBCHKOTO rOCIOAAPCTBRA.

PesyabTaTH Ta ob6romsopenHsi./Results and discussion. [deranpHuii aHaii3
BUXIJTHUX AaHuX 3a nepion 3 2002 mo 2017 poku no HuinponerpoBcbkomy OVYJIMIT

ta JII1 «HOBOMOCKOBCHKMI BIMCHKOBUM JICTOCI», JaB 3MOTY CHCTEMAaTHU3yBAaTH Ta
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BIIOPSIIKYBaTH MIPOr€HHI SBUIIA 33 BHUJOM, IUIOIICI0, KUIBKICTIO Yy pPO3pi3l
JICOroCNONapChKUX MIAIPUEMCTB Ta Yy3arajJlbHUTH iX aiua JIHimponeTpoBChKOi
oOnacti B nuiomy. B Tabnuni 1 HaBeneHO BIAOMOCTI MPO KUIBKICTh, IUIOULY Ta BUJ
JICOBUX MOXEXK, Kl BUHUKIU B J[HimponeTpoBchkid obxacTi 3a nepioa 3 2002 mo
20017 p.p. y po3pi3i JIicCOrOCTIOIaPCHKUX MIAMPUEMCTB.

Taoauns 1
BinomocTi npo J1icoBi moske:Ki, AKi BUHUKJIN B /{HiNponeTpoBChbKii
obuacri 3a 2002 — 2017 p.p.

HaiimeryBaHHSsI JTiCOrOCIIOAapChKOro Kinbkicth Barampma | - POTACHO Cepenns
MiJIPUEMCTBA 00J1aCTi JIICOBHX IMOXKEXK| IUIOIIA, Ta BEpXOBOIO IUIONIA, Ia
MTOJKEKEIO, Ta
JIT «BacuIbKiBCHKHH JTICTOCII 164 386,21 134 2,35
JI1 «BepXHbOIHITPOBCHKUI JTICTOCII 7 20,6 6,2 2,94
JIHITTPOBCHKO - OleI'BCBKI/II/I MIPUPOTHUI 21 105,09 27 5.00
3aI0BIHNUK
JIT «JIHITpoa3epKUHCHKUH JTICTOCTI 1026 823,75 157,59 0,80
JIT «JIHImponeTpoBChKHUI JIICTOCTII 916 163,92 1,3 0,18
JIT «KpuBOpI3bKHUI JTiCTOCII 53 35,4 0,2 0,67
JIT «MapraHerbKuii JiCroc 157 130,19 2,92 0,83
JIT «HoBOMOCKOBCHKHIA JIICTOCID 181 46,08 0,25
JIT «HoBOMOCKOBCHKHI BICHKOBHUI JTICTOCII 553 4003,76 785,9 7,24
JI1 «ITaBmorpaachbKuii JiCTOCI 761 997,74 199,9 1,31
Paszom mo JIHimpomneTpoBChKii 001acTi 3839 6712,74 1310,01 1,75

3a KUTBKICTIO BUTIIQIKIB JIICOBHUX IMOXKEX IO JIICOTOCTIOAAPCHKUM MIAMPUEMCTBAM
BIZIPI3HAIOTHCS MK CO00I0 1 1X MOKHA 00’ €THaTH B OKpeMi rpymnu (Mai.l). Jlo nepiroi
TPyl MOXKHa BUIHECTH TPH Jlicorocmomapchki mignmpuemctBa (mo 100 Bumankis,
2,1%), a came JIHINpoBCchKO-OpinbChkuii  mpupogHuii  3amoBigHuk, JI1
«BepxapoguinpoBcbkuit gicrocm» Ta Il «KpuBopizbkuit microcm». Benuky ponb
BIJIIrpa€ MaJMil BIICOTOK XBOMHUX HacakeHb. Jlo apyroi rpymu (Bim 100 mo 200
BumanakiB, 13,1%) BBIMOUIM Takl Jicorocmojapchki mianpuemctBa, sk JII1
«Mapranenpkuii  gicroct», JII «BacumbkiBecbkuit  microcm» Ta  JII  «HoBo-
MOCKOBCBKHI Jicrocm». B Tpetio rpymy (6umbme 200 Bumankis, 84,8%) BBIAILIH
JIICTOCTIA 3 BEJIUKOI KUIBKICTIO JIicOBUX moxex, a came J[II «HoBomoCKOBCBHKMit
BilicbkoBui Jsicrocny, JII «llaBnorpaacekuii nicrocn», HIT «/lHimponeTpoBCchKuii
microcm» Ta Il «/IHinpoazep:xkuHchkuil sicrocny. IIpoaHanizyBaBIIM €KOHOMIKO-

reorpadiyHi YMOBU PO3TAIIyBaHHS JICOrOCHOJAPCHKUX MIJMPUEMCTB TPETHOI TPYIH
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MO>XHa CTBEP/KYBaTH, L0 XBOMHI HACa[KEHHs IMX NIANPUEMCTB, pPO3TAIIOBaHI B
Oe3nocepenHiid OJM3bKOCTI O BEJIMKUX MPOMUCIOBUX IIEHTPIB 00JIACTI, TAKUX SK M.
Huinpo, M. Kam’sHcbke, M. [laBnorpanx ta M. HOBOMOCKOBCBHK, 1110 B CBOIO Ye€pry

3YMOBHJIO 3HAYHC aHTPOIIOI'CHHEC HABAHTAKCHHSI.

4500

FeKTapu Ta KiAbKicTb

Kinbkicto  EEEEEI[/i0lla,Ta  EEEEE B.T.Y. BEPXOBUM, ra CepefiHA niolwa, ra

Mau. 1. KinbKicTh, nuioma (B TOMY YHCJIi BEPXOBHM) TA CepeIHs IUIOIIA MOXKeXK

[IpoanamizyBaBmin  3arajgpbHOI  IUIONII  JIICOBUX  TIOKEXK B PO3pi3i
JIICOTOCIIOAPCHKUX MAMPUEMCTB MOKHA BUJIUTUTH YOTHPHU TPYITH JIICOTOCIIOIAPCHKUX
miAnpueMcTB. J0 mepmioi rpynu BXOMSATH JIICTOCIH 3 HAUMEHIIO TUIOMICIO TOMXKEX
(mo 100 rekrapiB, 1,5% Big 3arampHOi TIONII mOXex), a came JII
«BepxapomuinpoBcbkuit  microcm», JII  «KpuBopizpkuit  microcm» Ta  JII
«HoBomockoBchkuid  microcm». Jlo apyroi Trpymu BXOISATH  JIICOTOCIIOAAPCHKI
MIIIPUEMCTBA 3 CEPEeIHBOIO TrIometo moxkex (Bix 100 go 200 rekrapis, 5,9%), a came
HuinpoBcbko-Opinbchkuii  mpupognuii  3amoBigauk, JII  «/[HImpomeTpoBChKHiA
microc», JII «Mapranenpknii  microcm». Jlo  TpeTboi Tpymw  BXOISATH
JCOTOCMOAAPChKI MIANPUEMCTBA 3 BEIUKOK IUomero mnoxex (Big 200 mo 1000
rektapi, 32,9%), a came JII «BacunpkiBcbkuii microcm», I1 «lHITpoa3epKUHCHKUMA
microcm», JII «[laBmorpaacekuii microcm». Jlo 4eTBepTOi Tpynu BXOJIUTH

JICOTOCMOIAPChKe MIIMPUEMCTBO 3 Jy>KE€ BEIUKOI Iomiero noxex (ouieme 1000
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rektapis, 59,6%), a came Il «HoBoMOCKOBCBHKHMI BilicbKOBUU sicrocm». CepemnHe
CIIBBIIHOIIICHHS TUIOL[ MPONACHUX BEPXOBUMH IMOXKEKAMHU 10 3arajbHOi TUIONII
JICOBHUX MOXEX M0 CTaHOBUTH 19,5%. [IpoananizyBaBiiu cepeHiil MOKa3HUK IO,
sKa TIPUTIaJa€ Ha OJWH BUIAJOK BUHUKHEHHS JIICOBOI TMOXEXI MOYKHA CKa3aTH, IO
BOHa KoJuBaeThes B Mexax Big 0,18 ra (HII «/IuimponerpoBebkuii gicrocn») no 7,24
ra (Il «HoBoMOCKOBCHKHMII  BIMCHKOBUN JIICTOCI») Ta B  IUIOMY IO
JHInponeTpoBChKiid 007acTi cTaHOBUTH 1,75 ra.

Bucnosku./Conclusions. Takum 4YHMHOM, NPOBIBIIM MOPIBHSUIBHUN aHAI3
KUTBKOCTI Ta TUIONII JIICOBUX MOXKEX, sIKI BUHUKJIM Ha TepUTOpii JHIIponeTpoBChKOi
obnacTi 3a nepiox 3 2002 o 2017 poku B po3pi3i JIICOrOCIOAAPCHKUX MiIIIPUEMCTB,
BCTAHOBJICHO 1110 B OUIBIIOCTI BUMAJKIB 3arOpsiHHA CIPUYUHEHI aHTPOIOTCHHUM
BILIMBOM. Ile 3yMOBJIGHO  OCOOJMBOCTAMHU  reorpadiuHoro  po3TallyBaHHS
HiIMPUEMCTB, PEKUMOM KOPUCTYBaHHS, (DYHKIIIOHAJTLHUM PO3MOJIIJIOM HACaJKEHb,
pIBHEM IHTEHCHUBHOCT1 BEJCHHS JIICOBOTO T'OCIOAAPCTBA, BUPOOHUUOIO TMOTYKHICTIO
JCOrOCTIOIAPCHKUX MIANPUEMCTB, MPUPOJHUMHU, €KOHOMIYHUMH Ta COILIaJbHUMU
yMoBaMH. TakoX B3HAYHY pOJIb BiIirpae BiJCOTKOBE CITIBBIIHOIIGHHS YHUCTHX
XBOMHHUX HACAJKEHb JI0 3arajibHO1 IIJIOI BKPUTHUX JICOBOIO POCIMHHICTIO 36METb.

BunsTKOM € N1Ba MiANPUEMCTBA!

- HIT «HoBoMockoBchbKui BIHCHKOBHMM Jricrocm». llepeBaxkHa KIIbKICTh JIICOBHX
MOXKEeXK 3yMOBJICHA CHENU(PIKO poOOTH MIAMPHEMCTBA Ta OOMEKEHUM PEKUMOM
JTOCTYITY JI0 OKPEeMHX JUISHOK XBOMHHUX JIICOBUX HACa/KCHb, SKI IMPUMHUKAIOTH 0
BIlICBKOBOTO TOJITOHY Ta BUKOHYIOTH POJib Oy(hepHUX 30H, 3 METOI0 3a0e3MeUeHH I
Oe3MeKH KUTTS MEITKAHIIIB MPUJIETIINX HACEICHHUX ITyHKTIB.

- JHinpoBcbhKo-OpibChKuit MPUPOAHUN 3aMOBIJHUK. Lle 3YMOBJIEHO
0COOJIMBOCTSAMH JISIIBHOCTI MIIPUEMCTBA. OOMexKEHOTO KUTBKICTIO
JICOTOCIIOAPCHKUX 3aXOiB, ITBUIICHOI TOXKEKHOK CHUTYAIlIEI0, 3YMOBJICHOIO
3HAYHOIO 3aXapalleHICTI0O HAaCa/)KeHb. BaXKO TOCTYMHICTIO OKPEMHX JIICOBHUX

NUISHOK.
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YPOXKAHHICTD TA SIKICTh 3EPHA TPUTUKAJIE I IIIEHUAIII
3AJIEZKHO BLJI COPTY

JIrvoouu Bitaaii Boronumuposuy,

1. C.-T. H., Ipodecop

Kenezna Basepis BauepiiBHa,

K. C.-T. H., CT. BUKJIaJlay

Crpartyua Apocaas CepriiioBuy,

acmipaHt

YMaHCbKUI HaI[lOHAIbHUN YHIBEPCUTET CaliBHUIITBA
M. YMaHb, YKpaiHa

Beryn. TputHkane € oJHIEI0 3 NMEPIIMX MITYYHO CTBOPEHUX KYJIBTYp Y CBITI.
Ha3Ba pociauHM MOXOAUTh BiA MOEIHAHHS JBOX JIATHHCHKHX CIiB: Triticum
(muenurs) Ta Cecale (xkuto). TlosiBa nporo riopuay Oyna 3yMOBIIEHA HMpPAarHEHHSIM
JIOJMHU CTBOPUTU KYJIBTYpY, sIKa Moe€aHana 6 y coll psii rocrnogapchbKo-IIHHUX
O3HaK, BIACTUBUX SIK JJIS TIIICHMIIL, TaK 1 JJIS1 )KUTA.

BHacninok 1iporo TpuTHUKalie Mae psijl NepCcreKTUBHUX O3HAK:
- BHCOKa BPOXKaWHICTh 3€pHA;
- pociuHM 31aTHI (opMyBaTH ypokail Ha TIpyHTax, J€ MIICHUISI O3UMa HOTO He
bopmye;
- CTiWKe JI0 3aCOJICHHS, POCTE Ha 3a00JI0UEHUX IPYHTAX;
- CTiiKe 10 HECTIPUATINBUX YHHHHUKIB HABKOJHUIITHHOTO MPUPOTHOTO CEPEIOBHUIIA —
710 TIOCYXH, HECTIPUSTINBUX YNHHHUKIB MEPE3UMIiBIl, OCHOBHUX T'PUOKOBHX XBOPOO 1
MIKITHHKIB;
- OUIOK 30aJaHCOBAHIMIMK 3a aMIHOKHUCIOTHHUM CKJIaoM — OUIOK TpHUTHKAIE
MICTUTB OLTBIIE BOAO- 1 COJMEPO3UMHHUX (Ppakiliii Ounka, sKi Oarartir He3aMiHHUMU
aMIHOKHCJIOTAMH TOPIBHSHO 3 KIIEHKOBUHOYTBOPIOBAILHUMU;
- OpraHojieNITUYHA OI[IHKA TOTOBUX MPOJYKTIB 13 TPUTUKAJIE Ma€ BUII MOKA3HUKU
MOPIBHSIHO 3 MIIICHUYHUMH.

Bucoka mnokuBHa I[IHHICTh MPOAYKTIB 13 TPUTHUKaJE OOYMOBJIEHAa BMICTOM

oinka 10 23 %, sxuit Ha 3—4 % BuUIIMNA, HDK y kuTa ¥ Ha 1,5 %, HIK y TIIEHHMIT,
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NpoT€ KUIBKICTh TJIIOTEHIHY MEHIIa. 3€pHO TPUTUKAJIE MAa€ BHCOKHM BMICT
amiHOKucHOT: Ji3uny (3,8 %), BasliHy, TPEOHIHY, TJIILKHY, ApTIHIHY Ta 1H., BEJIUKY
KUIbKICTh (pocdopy, Kamito, Mifi, UUHKY, KajibI[ll0, HATPil0, MapraHiio, 3aiiza i
BitaminiB rpynu B, PP 1 E. 3a BMicTOM BiTamiHIB, Makpo- Ta MIKPOEJIEMEHTIB
TPUTHKAJIE HE TMOCTYMAEThCS TPaTUIliiHuM 371aKkaM. OCHOBHUM KOMITOHEHTOM 3€pHa
TPUTHKAJE, SIK 1 PEelITH 3JIaKiB, € KpoxManb. Ha #oro vactky npunagae 3/4 macu
3epHa.

BwmicT Oiika B 3epHI TpUTUKaJe 03UMOro cTaHoBUTh 10-28 %, nizuny — 3,5—
5,0, xupy — 2,4, nykpy — 6-10 %, 1ie HabaraTo Ouyibliie, HXK Y MIIEHUI[l, BOJHOYAC Y
HBOMY MICTUTBCSl IIMPOKHUI HaOlp BiTaMiHIB, a 32 aMIHOKHCIOTHUM CKJIaJJOM OUIKH
MAalOTh BHIIlY TOKMBHY I[IHHICTb, HI’K MIIIEHUYHI.

[IpoTe 11 TMOKa3HUKH MOXKYThb 3MIHIOBATHCS TIiJ] BIUIMBOM COPTIB, SKUM
BJIACTMBUH  TEBHUM THUO  XIMIYHOTO  CKJIAay, 3yMOBJICHHH  CHAJKOBUMH
0COOJIMBOCTAMHM, TOTOAHUMH YMOBaMHU BEreTAIlIHHOTO MEpIoAy Ta arpoTEXHIKOIO
BUPOIIYBaHHS.

MeTta po6OTH - JOCITIDKEHHS BPOXKAMHOCTI Ta SKOCTI 3€pHAa TPUTHKAIEC 1
NIICHUII 3aJIeKHO BiJ COPTY JIJIsi BU3HAUEHHSA ONTHMAJIBHOTO COPTY TPUTHKAJE
ApOTO.

Martepianu i metoau. JlocmimkeHHs TPOBOAUINCH BpoaoBxk 2013-2015 pp.
B yMOBaX HayKOBO-IOCHINHOI saboparopii «OIiHIOBaHHA $KOCTI 3€pHa Ta
3epHONPOAYKTIB» Kaenpu TexXHosorii 30epiranus i mepepoOKu 3epHa Ta gadbopatopii
MacCOBHUX aHAJI31B Y MaHCHKOTO HAIIOHAILHOTO YHIBEPCUTETY CaJliBHUBIITBA.

JIyist IpoBeICHHST TOCHIIKEHB B3ATO 3€PHO COPTIB TPUTHUKAJE sporo Xiaibomaap
xapkiBcbkuii, CoHIemap xapkiBchkuid, OOepir xapkiBcbkui, JIeOiap XapKiBCHKHIA,
MIeHuI apoi M’ sikoi XapkiBcbka 26, TBepaoi ChaamuHa, BUPOIIEHI B YMOBaX
[TpaBobepexnoro micocreny Ykpainu. Kontpons — XapkiBebka 26 (st1), Cmanmuna
(St2). s mocimkeHHs Opaiu mpoOu 3epHa Macoro 2 KI' Yy TPUPa30BOMY ITOBTOPEHHI.
BonoricTs 3pa3kiB 3epHa 12,0-12,5 %.

VY 3epHi TpuTHUKaJE Ta MIICHUIl BU3HAYAIN YPOXKaHICTh, BMICT O11ka 3a JICTY
4117:2007, BmicT i sixicTh kieiikoBuan — 3a JICTY 1SO 21415-1:20009.

PesyabraTH i o00ropopeHnsi. B pe3ynabTaTi NpoOBENCHUX  JIOCTIIKEHb
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BCTAHOBJIEHO, 10 B CEPEIHBOMY 3a TPH POKH HAMBHILA YpPOKANHICTH Y TpUTHKAJE
copry OOepir xapkiBcbkuih — 6,12 T1/ra (tabn. 1). Bci coptu TputTukaie
MepeBUIIlYBAJIM CTaHAApT XapkiBcbka 26 (St1) Ha 1,6-20 %. CopTu TpUTHKAJIE TAaKOK
nepeBullyBasid crangapt copt Cnagmmuaa Ha 7,5-12,7 %, kpim copty Xmibomap
XapKIBCbKHH, B IKOTO ypoXkaiiHICTh cTaHOBMIA 4,93 T/ra.

Bucoka temmnepaTypa MHOBITps BIPOJOBXK BereraiiiiHoro mepiony 2013 p. 1
nediuuT Bojoru y a3y QopMyBaHHS 3€pHIBOK 3yMOBWIM OJEPKaHHA HIXKUYOT
BPOKAMHOCT1 3€pHA TPUTHKAJE Ta MIICHMI[, 1m0 cTaHOBUB 3,12-5,15 T1/ra (HIPos
=0,23). CnpusmimBuii TemreparypHuii Ta Bomuuil pexum 2014-2015 pp. cnpuss
dbopMyBaHHIO BUCOKOI YpOXKaWHOCTI 3€pHA, sika KoJMBaiach B Mexax 4,60—7,35 1/ra
(HIPys=0,31-0,36).

Taoauus 1

Ypo:xaiiHicTh 3epHA NIICHUII | TPUTHKAJIE 32JI€KHO BiJ COpTY, T/TAa

Copt Pix nocnimkeHHs Cepemic
2013 2014 2015
XapkiBcbka 26(st1) 4,38 4,95 5,21 4,85
Crammuaa(sty) 5,15 5,40 5,47 5,34
Xmibomap XapKiBChKUH 4,55 4,60 5,63 4,93
CoHnenap XapKiBChbKHMA 3,16 7,15 7,02 5,78
OO6epir xapKiBCbKUMH 4,32 6,80 7,24 6,12
JIe6i1b XapKIBCHKHIA 3,12 6,74 7,35 5,74
HIPos 0,23 0,31 0,36

BcranoBneno, mo BMICT OiUlKa B 3€pHI TPUTHKAJE 1 MIICHUII 3MIHIOBABCS
3aleKHO Bim copry (Tabn. 2). HaiiBumuii BMicT OuUTKa y 3€pHI TPUTHKAIE COPTY
Xmibomap xapkiBcbkuit — 16,6 %, HaliMeHIIME y 3€pHI NIICHUIl COPTY
XapkiBcbka 26 (St1) — 15,1 %. V pemtu copTiB Iied TMOKa3HUK CTaHOBUB — 15,4—

16,1 %.
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Taoaunsa 2

BwmicT Oisika B 3epHi TpUTHKAJE | MILIEHUI 32J1€:KHO Bi copty, %

Pix nocaimkeHHs

Coprt Cepenne
2013 2014 2015
Xapxischka 26 (Sty) 15,2 14,3 15,8 151
Cmanuuna (Stp) 15,4 15,1 15,6 154
Jle611b XapKIBCHKHIA 15,8 15,2 15,5 15,5
O06epir XxapKiBChbKHii 15,9 16,3 16,2 16,1
CoHIulenap XxapKiBChbKHIA 16.1 15,7 15,6 15,8
Xmibomap XxapKiBChKUH 16,7 16,4 16,9 16,6
HIPqs 0,8 0,8 0,8

BMmicT ki1eikoBUHU ICTOTHO 3alie’kaB Bijl COPTY 3€pHA TPUTHKAJIE Ta MIIEHUII

(Tabm. 3).

Taoaunsa 3

BmicT KiIeiikOBMHY B 3¢pHi TPUTHKAJIE i MIIICHUITI 32JI€2KHO Bix copTy, %

Pix nocaimkeHHs

Coprt Cepenne
2013 2014 2015

XapkiBcbka 26(sty) 21,4 18,6 28,0 22,6
CmannuHa (Stp) 24,8 19,3 25,2 23,1
JIe6i1b XapKIBCHKHIA 17,3 14,8 19,6 17,2
OO6epir xapKiBCbKUH 16,4 16,7 22.0 18,4
Conrenap xapKiBCbKUM 16,1 13,7 18,0 15,9
Xmibomap XapKiBChKUH 18,9 18,4 22.0 19,7

HIPos 0,9 0,8 1,1

HaiiBummuii  BMICT  KJIEMKOBHMHHM  MICTHJIO  3€pHO  TIIEHMI]l  COPTIB

XapkiBcbka 26(st1) (22,6 %) ta Cnammuna (Sto) (23,1 %). 3epHO TpUTHKAlIC HE

TIEPEBUIITYBAJIO CTaHAAPT, BMICT KJIIEMKOBUHU 3HaxoAauBcs Big 15,9 no 19,7 %.
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Heo6ximHO BIAMITHTH, W10 ICTOTHHH BIUJIMB Ha BMICT KJIEHKOBHHU Maju
noroaHi ymoBu. Ilin yac HaKkONMYEHHsS KJIEMKOBMHM B 3€pHI 3a MOCYIUIMBHX
MOTOJTHUX YMOB POKY CKJIQJIAIOThCS CIPUATIMBI YMOBHU Il HOro (opMmyBaHHA. Y
HAIIMX JTOCIIHKCHHIX HAUCIpUATIMBIIIAME Oyiu moroani ymosu 2015 p. (HIPos =
1,1), KoJiK 3epHO MaJIO HAMBHUINKIK PIBEHb IBOT'O MOKA3HUKA.

HocnimpkeHHss nokasaid, 1o B cepeanbomy 3a 2013-2015 pp., iHzIEKc
nedopmaliii KICHKOBUHU y 3€pHI 3MiHIOBaBCs BiJ 67 110 85 ox. 1. (puc. 4).

VY coprtiB miieHuIll e mokazHuk craHoBuB 8§1-85 on. mp., mo Bignosigae 11
Ipymi SKOCTI — 3aJIOBUIBHO cjabka. 3€pHO TpUTHKAJIE Majao J00py SIKICTh

KJIEWKOBUHU, 110 BiAnoBifgae I rpymi 1 KomuBaeThes Bif 67 10 77 3aJIeKHO BiJl COPTY.

Taoanus 4

Inpexc nedopmaiii KIeHKOBMHU TPUTHKAJIE I MIIEHHUITI 32J1€KHO Bijl COPTY,

o11. M.
Copr Pix nochimkeHHs Cepemic
2013 2014 2015

XapkiBcbka 26(sty) 84 74 97 85
Crnammuna (Stp) 82 70 90 81
JIe6iab XapKIBChKHIA 79 67 86 77
O06epir XxapKiBChKHiA 67 64 74 68
Conrneniap xapKiBCbKUH 68 62 79 70
Xmibonap XapKiBChbKUM 65 65 71 67

HIPos 3,7 3,3 4,1

BucHoBkn. VY pesynapTaTi MPOBEACHUX JOCTIKEHb BCTAHOBJICHO, IO
YPOXKaANHICTh Ta AKICTh 3€pHA TPUTHKAJIC 1 MIIEHHUIN ICTOTHO 3MIHIOETHCS 3aJIEKHO
Bl COPTY Ta MOroAHUX yMOB. Tak, ypoxalHICTh 3€pHa CTaHOBUTH 4,85-6,12 T/ra,
BmicT Oinka 15,1-16,6, Bmict kieilikopuan — 15,9-23.1, imgexkc npedopmarii

KJIEUKOBUHU — 67—85 oj1. 1I.
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BHEJAPEHUME IEPCIIEKTUBHOI'O COPTA XJVIOITYATHHUKA
3ADPAP B CUCTEMY XJIOIIKOBO - TEKCTHJIBHOI'O KJIACTEPA.

MampysueB AdaykawoM AOAyMaBJISTHOBHY,
K.0.H., CT.H.C.

AxmMen:xkaHoB Acam He3zamoBuu,

JI.C/X.H., CT.H.C.

Kapumos Dmmypan Epkyaosuu

K.0.H., CT.H.C.

NHcTUTyT I €HETUKH U SKCIIEPUMEHTAIIbHOU
OHOJIOTUHN pacTeHU, AKaJeMUu HayK
r.Tamkent, Pecniy6nuka Y36ekucran

Xnomuatauk (G.hirsutum L.) — oHa U3 mepcreKTUBHBIX U BOCTPEOOBAHHBIX B
HACTOAIEEe BpPEMs CEIbCKOXO3SUCTBEHHBIX KYJIBTYP AJS XJIOMKOBO-TEKCTUIBHOM
NPOMBIIJIEHHOCTH  Hamed  pecrmyOnuku.  XJIOMKOBOE  BOJIOKHO — oOJsajaer
IPEKPACHBIM COYETAHWEM KauyeCTBa, JEJIAIOIIUM €0 IPUTOAHBIM JJIsl U3TOTOBJIECHUS
CaMbIX Pa3HOOOpPa3HbIX TKAHEH, HUTeH U MHOTHX JPYTUX MPSIUIbHBIX MaTePHUAIIOB.

B pemennn mpoOnembl o GOPMHUPOBAHUIO HOBBIX T€HOTHUIIOB XJIOMTYATHHKA,
PaCIIMPEHUIO THANa30Ha U3MEHYMBOCTH M MHTEHCUBHOCTH OTOOpa HEMaJOBaKHOE
3HAYEHUE MUMEET NPUMEHEHHE TaKUX N€HETHKO-CTaTUCTHYECKUX METOJOB OLECHKH,
KaK HaclleJOBaHHUE, HACJIEAYEMOCTb, U T€HETHYECKas KOPPEJALMS, MO3BOJISIOLINE
MOJIy4aTh OOBEKTHUBHBIC JAHHBIE MO HM3Y4aeMbIM MPU3HAKAM C MOCIEAYIONUM
MCIIOJIb30BAaHUEM TIOJYYeHHOW MH(GOPMAIMU B MPAKTHYECKONW CENEKIUU. 3HAUYCHUE
BEJIMYMHBl HACIEAYyEeMOCTH U THUIIOB TE€HETHYECKOTO B3aUMOJACHCTBHUS T'E€HOB
YCKOpSIET YJYYIIEHUE KAayeCTBEHHBIX IPU3HAKOB BOJOKHA B BHYTPUBHUAOBBIX
ruoOpuaax (G.hirsutum L.) xjomuaTHuKa, MOJYYEHHBIX OT CKPEIIMBAHUS AJTHTHBIX
COpTOB.

Martepuan U Metoabl uccjenoBanuil. IlpuBeneHsl pe3ysibTaThl M3y4YEHUS
OCHOBHBIX Ka4eCTBCHHBIX MPU3HAKOB BoJiokHa copToB (G.hirsutum L. ) xmomuaTHHKA
Hamanran-77, C-6524, C-8295 u 3adap. AHanu3 KayeCTBEHHBIX IOKa3zaTeseu
(mIpu3HAKOB)  BOJIOKHA MPOBOAWINCH B Ja0OpaTopuu XJIOTIKOBO-TEKCTUJIIBHOM

kinacrepe Global Textile solutions, Ha BBICOKOTEXHOJIOTUYHOM OOOpPYIOBAHHH
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USTER HVI 1000. ITpo6GHbie 00pa3upbl XJomNKa-chlplia Opajd Ha OMBITHBIX MOJSAX
I'C1 MCX PV3 08.09.2019 r., rnie mpoBOIMINCH NMPOU3BOJCTBEHHBIE HCIIBITAHHUS
coproB 3adap, Hamanran-77, C-6524 u C-8295 B KymrenuHckoM paiioHe
®depraHckoit 00acTy.

PesyabraTthl ucciegoBanuid. C 1enpio oTOopa MEPCHIEKTHUBHBIX COPTOB IO
KayecTBY BOJIOKHAa JUIsi TOCEBAa B MPOM3BOACTBEHHBIX MacmiTabax Ha TMOJIX
XJIONKOBO-TeKcTHIbHOTO Kiactepa Global Textile solutions.  Ilocie momy4enus
TIEPBUYHBIX pe3yabTaTOB  aHAJM3a BOJIOKHA HAa  BBICOKOTEXHOJIOTHYHOM
obopynoBanuun  USTER HVI 1000, Oputn  B3SITBI JOMOJHHUTENBHBIE MPOOHBIC
oOpasiel  xjonka-ceipiia copra 3adap, ¢ BbiceBaembix moneit  (HUNMCCABX)
MEPBUYHOTO AJIUTHOTO ceMeHOBOoIcTBAa KyBuHCKOro paitona depranckoii o0aacTy.

BennunHa HaciemqyeMOCTH THIIOB TE€HETHYECKOTO B3aMMOJCHCTBHSI TEHOB
YCKOPSICT YJIYYIICHWE KayeCTBEHHBIX ITOKa3aTelIel BHYTPHBHUIAOBBIX THOPHJIOB
(G.hirsutum L) xjom4yaTHUKa, MOJYYEHHBIX OT CKPEIIMBAHUS SJIUTHBIX COPTOB H
nunuii (Tamkent-6, Op3y, C-6524, JI-5612, JI-364, JI-400 u J1450). AgauTuBHbBIC-
sanucratnueckue 3¢gdexTsl Mo MHeHuto aBTopoB (I'ycerinoBa  JILA. u nap.) Obum
IpUCYIIE AJIMHE BOJIOKHA, UHIEKCA PABHOMEPHOCTU U MUKPOHEUPY.

OOpa3mpl  JuIsi  ompeneNieHrsT KayeCTBEHHBIX XapaKTePUCTHUK XJIOMKOBOTO
BOJIOKHA JJii OTOOpa COPTOB B3SUIM W3 TIOJEH MPOMBIIUICHHOTO HCIIBITAaHUS
nposoauBiuxcs ['CH MCX PVY3 B Kymrenunckoro paitona depranckoit obmactu.
JIJisi TIOBTOPHOTO WCTBITAHUS BOJIOKHA B BBICOKOTEXHOJIOTMYECKOM OOOpYIOBAHUH
HVI 1000 ma6opatopuu Global Textile solutions, 6pamu 0Opasibl ¢ ONMBITHBIX TOJCH
nepsuyHoro ceMmenoBojgctBa HUMUCCABX Kysunckoro paitona ®epraHckoii
obnactu.

[Tokazatenp mMukponeiipa (Micronaire -MiC) — XapakTepUCTUKH TOHHHBI U
3peJI0CTH XJIOMKOBOTO BOJIOKHA y copToB HamanraHn-77 — cocraBmio - 4,74; C-6524 -
4,92; C-8295—4,97; a y nepcrieKTUBHOTO copTa XjomyaTarka 3adap — 4,4.

Bepxusas cpennsist nmuHa —(Upper Half Mean Length -UHML) y u3ydaeMbix
coproB Hamanran-77 cocraBmia — 30,5mm; C-6524 - 28,3mm; C-8295 - 27,5mMm; y
copta 3adap 33,0 mM.
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[To MHIEKCY OJTHOPOTHOCTH JUTMHBI BOJOKHA —( KOJMYECTBO JUTMHHBIX BOJOKOH
B % Ul, Unf) vy craHmapTHBIX BbICEBAEMBIX COPTOB cocTaBwio y Hamanran-77 —
86,7%; C-6524 — 87,0%; C-8295 -86,0%; y copta 3adap — 88,6% cooTBeTCTBEHHO.

Wunekc kopotkux BosiokoH (Short Fiber Index — SFI) — y crangapTHBIX COPTOB
Hamanran-77 — 3,9%; C-6524 — 4,0%; C-8295 -3,8%; y copra 3adap cocrami — 2,7
% , COOTBETCTBEHHO.

OmHa U3 BaXHBIX IIOKa3aTejeld KadecTBa BOJOKHA [ TCKCTHIBHOMW
HMPOMBIIIUICHHOCTH SIBJISICTCSI — OTHOCHTEJbHAsl pa3pbiBHas Harpyska — (Str g/tex).
DTO TmoKa3aTelib — Y BBICEBACMBIX CTaHAAPTHBIX COPTOB COCTAaBHWI: Yy COpTa
Hamanran-77 - 29,4; C-6524 -31,5; C-8295 — 31,3; y copra 3adap -34,2 u 1o 34,79
/teX, COOTBETCTBEHHO.

[TepcriekTuBHBI copT 3adap 1O OTHOCUTENBHO YACIBHOW pa3phIBHON
Harpy3Ke MPEeBOCXOIWJI CTaHAApPTHOro copra o 4,7 g/teX., 4yTo chirpan BakKHYIO
poinb st orbopa copra 3adap A JadbHEHIIEro pPa3MHOXKEHHS TOCEBHBIX
IUTOINAJICH B CHCTEME XJIOMKOBO-TeKCTHIbHOTO KiacTepa Global Textile solutions.

3akaouenue. Ha ocHOBe MHHOBAIIMOHHBIX Pa3pabOTOK MEXIy J1abopaTopHeit
“I'eHETHKHM M CEJIEKIUM XJIOIMYaTHHUKA’ UI'nDBP AH PV3 U XJIOIIKOBO-
TeKCTHIBHBIM KiactepoM “Global Textile solutionsy LTD 28 nmexabpst 2019 rona
oJiMrcan MeMOopaHayM O COTPYIHUYCCTBE MEXKAY ABYMS OPraHU3aIlUSIMH.

Haumnas ¢ 2020 roga B cHUCTEMe XJINMKOBO-TEKCTHIbHOrO Kiactepa Global
Textile solutions LTD ©Oyxmer opraHu30BaHO 3JIUTHO-CEMEHOBOIYECKOE XO3SHCTBO
JUIL  Pa3MHOXKEHHS TIIOCEBHBIX IUIOIIQJACH TEPCIeKTUBHOTO copta 3adap, B

Kymrenuackom paitone @epranckoii 06macTy.
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®OPMYBAHHS BPOXKAMHOCTI TA IKOCTI 3EPHA KYKYPY /31
3A JIi MIHEPAJIBHUX JIOGPUB TA PETYJISTOPY POCTY
SBEACTUMYJIIH

Cuasikina Ouiena BikTopiBHa,

IBaniB Mukoia OQiiekcanapoBuy,

K.C.-T.H., JIOLICHTH

JIBH3 «XepcoHChKkHii ep>kaBHUM arpapHU YHIBEPCUTET
r. XepcoH, YKpauHa

Beryn. Kykypynza — yHiBepcanbHa KyJIbTypa MPOAOBOJILYOr0, TEXHIYHOTO i
dypaxHOTO MPU3HAYCHHS. 3a PIBHEM YPOXKaWHOCTI BOHA € JIJIEPOM CEPE 36PHOBUX
KyJbTYp, @ 332 BMICTOM KOPMOBHX OJIMHHUIIb TIEPEBEPIIYE TaKi KYJIbTypH, K SUMIHb,
KHUTO Ta OBeC. 3epHO KYKYypya3u MICTUTh 65-70% ByrneBoais, 9-12% oOuika 1 4-8%
omi. BitamiHHU cKiIaa 3epHA MPEACTABICHUM TaKWMH KOMIIOHEHTAMH: BITaMiH A,
HecTaya SKOTO0 B OpraHi3Mi JIIOJIMHHU MPU3BOJUTH IO TOTIPIICHHS 30pY; BITaMIHU
rpynu B (Tiamin, pubodaBiH, MpUI0KCUH), SKI BUCTYMAlOTh KOPepMEeHTaMH HU3ZKU
MeTa0OoIYHUX TpolieciB; ackopOiHOoBa kuciaoTa abo BitamiH C, KOPUCTH SIKOTO
3arajJibHOBiIOMa; BiTaMiH E, SKMH € aHTHOKCHIAHTOM, 3amo0ira€ OKHCJIEHHIO Ta
pyiiHyBaHHIO BitamiHy A. Takok 3€pHO KYKypyA3W MICTUTh HE3aMiHHI
aMIHOKHCJIOTH, MIHEPAJIbHI COJI1 Ta MIKPOEIEMEHTH.

Ha cBiTOBOMY pHMHKY KyKypy/l3a BHCTYIIa€ CTPATETi4HOI0 KYJIbTYpOIO, IO
00OyMOBJICHO BUCOKHM PIBHEM YPO’KalHOCTI 3€pHA, YHIBEPCAIbHUM CIIEKTPOM HOTO
BUKOPHUCTAHHS, BUCOKHM TMOMUTOM Ta CIPHUSTIMBOIO I[IHOBOIO MONIITHKOI0. B Ykpaini
3a MOCIBHUMH ILIOMIAMH KYKYpy/i3a TMOCiIae Ipyre MicIe cepell 36pHOBUX 3JIaKOBHUX
KYJBTYP.

Crani 1 BUCOKI BpOoXKal KyKypya3u 00YMOBITIOIOTHCS il BHCOKOIO TUIACTUYHICTIO
70 TPYHTOBO-KJIIMAaTUYHUX YMOB Ta CYBOPUM JOTPUMAHHSM YyChOTO KOMIUIEKCY
arpoTexHIYHuX 3axo/iB. Cepejl OCTaHHIX BaXKJIMBE MICIE Mocifae ontuMizalis GoHy
MIHEpPAJbHOTO JKUBJIEHHS POCIMH 1 3aCTOCYBAHHS CYYAaCHUX PICTPETYIIOIOUHUX

rpenaparis.
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Meta pob6oru. MeToro AO0CHiKEHb Oyl0 BIOCKOHAJIUTH OKPEMI1 €JIEMEHTH
TEXHOJIOT1i BHPOIIYBAaHHS KYKYPYA3H1, 30KpEMa BUBUUTH BILTUB (DOHY MiHEPATBHOTO
KUBJIEHHS Ta 0OPOOKHM MOCIBIB PETYIATOPOM POCTY 3€aCTUMYIIIH Ha BPOKANUHICTD Ta
AKICTh 3€pHa B yMOBAaX 3pOIICHHS Ha MIBAHI YKpaiHu.

Marepianu Ta metoau. [TonboBi HOCHIKEHHS TPOBOAMIM BIpooBxk 2018-
2019 pp. B IICII Arpodipmi «Cusaiiy, 1mo 3HaxoguThes B HoBoTpoillbkoMy paiioHi
XepcoHcbkoi obmnacti. BupomiyBanu mpoctuit MoaudikoBaHUN cepeaHbOpaHHIM
riopun kykypyasu b Xorun (®AO 280). IpyHTOBHUIA MOKPHUB AOCIIIHOTO MOJIs
NPECTaBICHUH TEMHO-KAIITAHOBHM CEPEIHHOCYTIMHKOBUM CIIA00COIIOHITIOBATUM
rpynTOoM. Ilnoma mpocnianoi aiisHky — 50 M2, IOBTOPHICTE — YOTHPHUPA30Ba.

[TonmwoBuii mocmix 1 mabopaTOpHi JOCHITKEHHS BHUKOHYBAJIM 3TITHO 3
METOJIMYHUMHU BKa3iBKaMH IO TMPOBEACHHIO JOCIIIKCHb Ha 3POIIYBAHMX 3EMIIAX,
METOJMKOI  TOJIbOBOTO JOCHIAy 1 «MeToArM4ecKUMU pPEeKOMEHIAIMSIMH  II0
MPOBEJICHUIO MOJIEBBIX OMBITOB C KYKYPY30ii».

Ha BuBuenHst Oynu moctasieHi n8a pakropu. @aktop A — GoH MIHEPATBHOTO
x)uBJieHHs: 0e3 100puB, Ni120Pgo, NigoPgo. ®akTop B — 06pobka mociBiB y dazy 3-7
JUCTKIB KYKYpyI3u: 00poOKa BOa0I0, 00poOKa peryiasiTopoM pocTy 3€acTUMYJIIIH Y
HOpMi 15 mu/ra. @OH MiHEpPAJTBHOT'O YKUBIICHHS CTBOPIOBAIM IUISIXOM BHUKOPHUCTAHHSI
aMiayHOi CeNITpU Ta TOJABIMHHOIO TpaHyiaboBaHOro cynepdocdary. DochopHi
n00prBa BHOCWJIM BOCEHHU ITiJI OCHOBHHI 0OpOOITOK IPYHTY, a30THI — HaBECHI IIif
MIEPEANOCIBHY KYIbTHUBAIIIIO.

ATpoTexHiKa BUPOIIYBaHHS KYyKypya3u Oyjia 3aradbHONMPUHHSTOI IS
3pOITyBaHUX YMOB TMIiBIHA YKpaiHW, BHKIIOYEHHS CTAaHOBHJIM JIOCIIIKyBaHI
dakropmu.

Pe3yabTraTn Ta 00roBopeHHsi. BucoTta pocivH KyKypylI3u 3a ONTHUMI3aIii
¢boHY MiHEpaNbHOTO >KMBIEHHA 3pocTtama. Crocrepiraid MpsSMO MPONOPIIHHY
3aJIeKHICTh MK HOPMOIO BHECEHHUX JOOPHB 1 JaHUM O1OMETPUYHUM TOKA3HHUKOM.
[IpoBenenHss oOOpOOKM TMOCIBIB  PEryJNSITOPOM POCTY 3€aCTUMYIIH  CHPUSIO
JOIATKOBOMY 30UIBIIEHHIO BHUCOTH POCIHH. MaKCUMalbHOI B YyCl CTPOKH
BU3HAYEHHS 11 (OpMYyBaIN POCIMHU BaplaHTy 3 BHeCEHHsIM 100puB y HOpMi N1goPgo

Ta MPOBEJCHHSIM 00pOOKHU MOCIBIB PETYISITOPOM POCTY.
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HakonnueHnHss cupoi Haa3eMHOI Macu KyKypyA3W BIPOAOBX Bererauii
3pocTasio 10 (asu MOJOYHO-BOCKOBOI CTUIVIOCTI 3€pHA, y SKY BHU3HAuYEHI
MaKCHMaJIbHI ii MOKa3HUKH 10 BCIX BapiaHTax gociiay. Ha mepion moBHOI CTUTIIOCTI
3epHa B1aOynocs ii 3MEHIIEHHsS BHACHAOK MifcuxaHHs pociauH. Lo crocyeThcs
HaKOMHUYEHHSI CyXOi 0loMacu pOCJIHMH, TO JaHUW IMOKA3HUK BIPOJOBX BereTaiii
MOCTYIIOBO 3pPOCTaB 1 MAaKCUMAJIbHUX CBOIX 3HAYEHb JOCAT Yy (pa3y MOBHOI CTUIIIOCTI
3epHa. 3a BHECEHHS MIHEpAJbHUX JOOpUB 1 MpoBeJeHHS O0OpOoOKM TOCIBIB
3eacTUMYIIIHOM HajJ3eMHa OioMaca KyKypya3u 3pocTana. MiHIMaJIbHOIO B YCi
Nepio iy BU3HAUYCHHS BOHA BUSBWIACH Y HEYIO0OpPEHOMY BapiaHTI 3 00pOOKOIO MOCIBIB
BO/MOI0. BHeceHHs MiHepadbHUX J0OpWB 30UTBIIYBANIO JIaHUW TOKA3HHUK 31
30UTBIIEHHSIM /103U a30Ty Ha (oHI BHeceHHs (ocdopHoro nodbpuna. IIpoBenenus
00pOOKHU TIOCIBIB PETYISATOPOM POCTY MPU3BOIAUIO O MOJATBIIIOT0 HAKOIIMYCHHS SIK
CHPO1, TaK 1 CyX01 HaJ[3EMHOT MacH KyKypy13u. MakcUMaabHUX 3HAYCHb B YCi CTPOKHU
BU3HAUEHHS OOW/BAa MOKA3HUKH JIOCSTIIM Yy BapiaHT1 BHECEHHs] MIHEpaJbHUX J00pUB
y HOpMi NigoPgo 1 3acTocyBaHHs 3eacTUMYJiHY. AHAJIOTIYHY 3aKOHOMIPHICTh MiX
BapiaHTaMHM JOCIITY CIIOCTEPIraiy 1 3a IUIOMICHO JIMCTKOBOT MTOBEPXHI.

OnTumanbHe MPOXOHKEHHS MPOIECiB (POTOCHHTE3Y MO3UTHBHO MO3HAYMIIOCS
Ha JIOBXXMHI KadyaHa y Jociifi. 3a aii MiHepalbHUX AO0OpUB 1 3eaCTUMYIIHY JaHUM
MOKa3HUK 3POCTaB 1 MaKCUMaJIbHMX 3HA4Y€Hb JOCAT Yy BapiaHTi BHeCeHHS NigoPgo 3
00poOKOI0 TOCIBIB pEryisiTopoM pocty — 24,2 cm, mo Ha 22,2% Oinblie, HIX Y
BapiaHTi 6e3 1oOpuB i1 6e3 3eacTumyitiny (puc. 1).

Pe3ynpTaTi mpoBeaeHMX HAMHU JOCHIIDKEHb CBiIYaTh IMPO Te, MO OOMIBa
JOCIIHKYBaH1 (DaKTOpU CYTTEBO 301IBIITYBAIM BPOKANHICTh 3€pHA KYKYpYyI3H (TaluI.
1). Ii mpupict Bix 3acTocyBaHHsS N0OpPHUB y CEpelHBLOMY 3a JBA POKH JOCIIIKEHB
ckmaB 2,08-3,05 t/ra a6o 23,2-34,0%. 3acTocyBaHHsS 3€acTHMYIIHY 301LIBIIHIIO
BpoKaliHicTh 3epHa Ha 0,25 T/ra ado 2,8% y BapianTi 6e3 1o6puBs, Ha 0,56 T/Ta abo
5,1% — 3a BHeceHHsI MiHepanbHUX 100puB y HOpMi N120Pgo 1 Ha 0,79 1/Tra abo 6,6% —

3a HOpMU 100puB N1goPgo.
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3eacTaMyTIH

NigoPop

Boaa

3eacTaMyaia

Ni20Poo

Boaa

JeacTamymia

bes dobpus

Boaa

15 17

el #
T 1

19 21

23 25

Puc. 1. loB:kuHa KauaHa KyKYpyA3u y aociiai (cepeane 3a 2018-2019 pp.)

Taoannsa 1

YpoxailHICTh 3ePHA KYKYPY/A3H 32J1€5KHO Bil (POHY MiHEpPaJIbHOT0
’KMBJIEHHS Ta 00po0KHU mociBiB 3eacTumyJiinom (cepeane 3a 2018-2019 pp.)

O0poOka . IIpupict
Pon pGI‘yJIIlITOpOM y poxan- JI0 BapiaHTy =P JI0 BapiaHTy
JKUBJICHHS HICTb 3€pHa,
(dbaxtop A) pocTy o/ra 00pOOKH BOJIOIO 6e3 1oOpuB
(pakrop B) T/Tra % T/Ta %
B - - - -
be3 no6puB oAa - 8,96
3eacTUMYyJIiH 9,21 0,25 2,8 - -
N o P Bonxa 11,04 - - 2,08 23,2
120790 3eacTUMyIiH 11,60 0,56 51 - -
NeP Bona 12,01 - - 3,05 34,0
0 3 eacTumynin 12,80 079 | 6,6 - -

HIPos, T/ra mo dakropy A — 0,49; no dgaxropy B — 0,20, mo B3aemonii pakropis AB — 0,64.

Minepanpai go0puBa y AOCHIAI CHOpUSIM 30UTBIIEHHIO BMICTY B 3€pHI

KYKYPYJ3H CHPHUX TPOTEiHy, KIITKOBUHH Ta Xupy (Tadn. 2). [IpoBenenHs oOpoOKu

MOCIBIB

MakcuManbHUMU BOHM BHU3HAYEH1 Yy BaplaHTI BHECEHHS MIHEpAJbHUX JOOpPUB Yy

3eacTUMyJIiHOM

TaKOX

30UTBITYBaIO  BCi

HOopMi N1goPgo 3 00p00OKOIO MOCIBIB PETYAITOPOM POCTY.
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Taoaunsa 2

Bruiue minepajgbHuX 100puUB Ta 3eaCTUMYJIIHY HA OKA3HUKH

SIKOCTIi 3epHA KYKypyA3u (cepeaHe 3a 2018-2019 pp.)

®donH O6pobxa Bwmict y 3epHi, %
KUBJICHHA per}&iTT(})IpOM CHpOTO CHpOI CHPOTO
(dpaxrop A) (baxtop B) MpPOTEIHY KJIITKOBUHU KUAPY
Bes 106DHE Bona 9,3 4,19 6,14
H00P 3eacTUMyiH 9,5 4,24 6,16
NP Bona 11,4 4,85 6,74
120790 3eacTUMyIIiH 11,8 4,93 6,78
NrecP Bona 12,4 5,27 6,77
1807790 3eacTHMYITH 12,9 5,38 6,84

3a il gocnimpKyBaHMX (aKTOpiB 3pocTajia SK BpPOXKAMHICTH 3€pHA, Tak 1
MOKa3HUKHU AKOCTi. BiImoBIAHUM YMHOM 30UIBIIYBABCSA 1 YMOBHMM BUXIJ 3 TeKTapy

MOCIBY CUPHUX MPOTEIHY, KIIITKOBUHH Ta KHUPY (puc. 2).

N porein

1.8 B Kaitkoenaa B Kap
1.6
14
12
1,0 +
08
0.6 T
0.4
02+
0,0 =

3eacTHMY.TIH Boaa  3eacrumviin

Njgngg NIMPM

Puc. 2. BiuiuB ¢goHy MiHepaJibHOr0 sKUBJICHHS Ta 3eacTUMYJIIHY

Bona Jeactamyaia  Boga

bez dobpus

HA YMOBHHUI BHXi/l 3 FeKTapy MOCiBy NPOTEiHY, KJIITKOBUHHU

Ta ;Kkupy (cepenne 3a 2018-2019 pp.), T/ra

BucHoBku. 3a BupoIyBaHHS KyKypYyJ3W Ha TEMHO-KAIITAHOBUX IPYHTaX B
yMOBaxX 3pOIICHHS HEOOXITHO BHOCHUTH MiHEpaibHi 100OpuBa y HOpMi NigoPgo Ta y
a3y 3-7 NUCTKIB MPOBOAUTU OOPOOKY MOCIBIB PEryISITOPOM POCTY 3€aCTUMYJIH Y
HopMmi 15 wmi/ra. CTtBOpeHHST Takoro (OHY JKHMBJIEHHS  3a0€3MEUYUTh MPUPICT

yposkaitHOCTi 3epHa 3,8 T/ra 3 BUCOKMMH ITOKa3HUKAMH SKOCTI.
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BIOJIOTTYHI ITPOLHECH HA BE3BUCAJ/IKOBHUX ITOCIBAX
HUKOPIIO KOPEHEIIVIITHOI'O

Tkau OJjer BacuiboBu4,

KaHJIMJAT TEXHIYHUX HAYK, TOLEHT

[loninbecbKkuil Aep>KaBHUM arpapHO-TEXHIYHUI YHIBEPCUTET
M. Kam’ssneup-Tloainbebkuii, Ykpaina

Beryn. OcHOBHMM — 3axX0/0M  30UTBIICHHS ~ BaJOBOTO  BHUPOOHMIITBA
CUTBCHKOTOCITOIAPCHKOT MPOAYKIIii € He TUTbKU e(PEeKTUBHE BUKOPHCTAHHS 36MEJIbHUX
yTiJb, aje i BIPOBAKEHHS MIJIMOKPUBHUX, TOYKICHUX Ta TOKUBHUX MOCIBIB. Lle nae
3MOTy OUIBII palliOHaJIbHIIIE BUKOPUCTOBYBATH 3€MEJIbHY ILIOINLY, BOJIOTY, MOKHBHI
PCYOBHHHM, COHSIYHY CHEPTIIO.

OpeprxkaHHS JIBOX BPOXKaiB BIPOJOBXK OJHOTO POKY, OaraTo B 4OMY 3aJIe’KaTh
BiJl arpoKJIIMaTUYHUX YMOB 30HHU, BUOOPY KYJIBTYp Ta copTy. B paifoHax 3 Temioro
OCIHHIO 1 JIOCTaTHBOKO KUIBKICTIO OIAJIB HAa POJIOUMX TIPYHTAX IUIKOM peajbHe
BUPOIIYBAaHHS  KOPEHEIUIOAIB IMKOPII0 TICIAS TOXXKHUBHOI  KYJIBTYpHU IS
0€3BUCaKOBOT'0 BUPOIIYBaHHS HACIHHS.

B Vkpaini HaciHHHITBOM IUKOPII0O KOPEHEIUTITHOTO 30CEPEIKEHO B
MiBICHHUX Ta IICHTPAIBHUX pailoHaX. BupolryBaHHS HaCiHHS IIi€1 KYyJIbTYpHU
IIPOBOJIMIIOCH B OULIBIIOCTI BHUCAJKOBHUM CIOCOOOM, SIKIM JOCHTH TPYIOMICTKHM 1
noTpedye 3aTpaT py4yHOI mpailli i MaTepiaTbHUX KOIITIB.

[Ipu ©Oe3BUCagKOBOMY CHoco0l HACIHHUIITBA IMKOPII0 KOPEHEIUIIIHOTO,
Mepe3MMyBaBIIA KOPEHEIJIONU PAaHHBbOI BECHOIO T00pe BUKOPHUCTOBYIOTH OCIHHBO-
3WMOBI 3aM1acy BOJIOTH B TPYHTI Ta €JIEMEHTH >KUBJICHHS Y PAaHHbOBECHSHU TIEPIO/I.

Meta po6otu. BusHaumtu OioJOTiuHI TpOIeCH SKi BigOyBarOTHCA TIPH
0e3BHCaIKOBOMY BHPOIIYBaHHS HACIHHS IIMKOPII0 KOPEHEIUITHOTO B YMOBax
[TpaBobepexuuit Jlicocten Ykpainu.

Marepiaau i meroau. IpyHrOBO-KIiMaTHuHi yMOBHM IIpaBOOEpEkKHOrO
Jlicoctenty YkpaiHu COpUSITIWBI JJIS OJEPKaHHS JBOX BPOXKAIB IMPOTITOM POKY.
Iloykicuuii mepioa, micisi 30MpaHHS BUKO-BIBCSHOI CyMIllll HAa 3€JIEHUW KOPM Ta

IHITUX PaHHIX CUILCHKOTOCIOAAPCHKUX KYJIBTYP PO3MOUMHAETHCS 3AJIEKHO Bl POKY
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20-30 TpaBHs, MICHs )KHUBHUM — miciig 30UpaHHs paHHIX KYJIbTYp, a TAKOX O3MMOIO
SAYMEHIO Ha 3epHO 3 1-10 JIUMIHS 1 3aKIHUY€EThCS AJI XOIOJOCTIMKUX KYJIbTYp B KIHIII
’KOBTHS — mnouatok jucronaza. Cyma epexrtuHux Temmeparyp ( sume +5°C) 3a
NMoyKicHU# nepion cranoBuTh 61t 2100, micnsxkauBHMKM 1500 rpagyciB, mpu 1IbOMY
onaiB Bunaaae BianosinHo 240-340 mm. CeperHbOMICSIUHA TEMIIEpATypa 3a CepIieHb
cknaznae - 17,4°C, sepecens -13,6°C i xxostens — 8,3°C. Taki MeTeopoIOriuHi yMOBH
JIal0Th 3MOT'y BUPOIIYBATH IIUKOPiN KOPEHEIUTITHUM Ha HACIHHUIIBKI LTI,

OCHOBHUM arpoTeXHIYHUM 3aXOJIOM TPU MOYKICHUX 1 MOKMBHUX TOCIBaX €
oJiep KaHHs PIBHOMIPHUX JIPYXKHIX CXOJIB Ta THTEHCUBHOT'O PO3BUTKY pOCIUH. Tomy
CTPOKHM MIATOTOBKHU IPYHTY 1 ciBOa MOBMHHI OyTHM NpPOBENEHHI, SK HaWCKOpilIe.
3ami3HeHHS 13 CTPOKAMHM MPOBEICHHS CiBOM MPUBOIUTH J0 3HUKCHHS BPOKAIO.

BpaxoByroun niBUIIEHY TEMIEPATYpy MOBITPS 1 IPYHTY B JITHIN Mepiof, MpH
NOYKICHUX 1 MOXXMBHHUX TOCIBaX HOPMY BMICTY HACiHHS MOTPIOHO 30UIBIIYBATH Ha
20-30 % 1 3apo0msitu B IpyHT Ha 0,5-1,0 cM rnubine HiK PU paHHbOBECHSHIH C1BOI.

PesyabTraT i o0roBopenHsi. I[[ukopiii KOpeHEIUIITHUN BITHOCUTBCA [0
XOJIOAOCTIMKUX KYJIbTYp, TOMY IPUPICT BPOXKAIO MPOJOBKYETHCS 10 IMi3HBbOI OCIHHI,
KOIIM TEMIIepaTypa IOBITps Moxke 3HumKyBaTucs 10 8°C i Huxue. Beck Bereraniiinmii
NepioJ POCIWH TOYKICHHX 1 MOXKUBHUX IIOCIBaX MPOXOJATh Ha (DOHI MOHMKEHOT
BOJIOTOCT1 1 3HM)KEHOI TEeMIIepaTypd IOBITPS 1 IPYHTY, Ta CKOPOYCHHS ITOBXKUHU
CBITOBOrO JHS 1 coHA4YHOI pamiamii. Bce 1e BinmOyBaeThcsi Ha Temmax poOCTy 1
MPOTYKTUBHOCTI pociuH. OCKUIBKU B IIU