experimental researches on speed of moving substances cells of leaves it is found that this
indicator does not exceed 0.7 x10"® m*min. for stevia grown in agroclimatic terms of Ukraine.

Processing the results of studies on changes in moisture content, diterpene glycosides and
flavonoids for two years, samples of stevia leaves dried at different temperatures were the basis
of the regression equation. Data processing allows obtaining coefficients characterizing the
degree of influence of one of the two parameters used during drying of the ground part of
stevia: temperature and time.

Thus, conducted theoretical and experimental studies became the basis for obtaining
mathematical model of stevia growing and regression equation of storing its leaves.

Key words: stevia, post-harvest processing, diterpene glycosides, porosity of leaves
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INFLUENCE OF PECULARITIES OF PRIMARY CULTIVATION ON ITS
AGROPHYSICAL INDICATORS OF FERTILITY AND WATER REGIME
WHEN GROWING SPRING RAPE

L.M. Savranska, Candidate of Agricultural Sciences
S.P. Poltoretskyi, Doctor of Agricultural Sciences
Uman National University of Horticulture

Hageodeno ananimuynuii oenso eimuuzHaHux i 3apyOidCHUX 1imepamypHux
ooicepent, Wooo BNAUBY PIZHUX CNOCODIB | 2NMUOUH OCHOBHO20 0OPOOIMKY IDYHMY HA
azpoizuyHi NOKA3HUKU POOIOYOCMI IPYHMY, d MAKON’C U020 BOOHULL DENHCUM.
Bcmanoeneno, wo icnyroui pekomenoayii micmams Hed0Cmamubo iHgopmayii npo
ONMUMI3AYit0 OCHOBHO2O 00pOOIMKY IpyHmy nio pinak sapuu. Jlo mozo i,
NUMAHHA 3AMIHU NOJUYEB020 00pOoOIMKY 6e3nonuyesum nicisi CMepHbO802O
nonepeoHuxa NpakmudHo He euceimiere. Mano Oauux i npo eniué 2auUOUHU
OpaHKu ma NiOCKOPI3HO20 PO3NYULYBAHHA HA YMOBU POCMY, PO3GUMKY I
NPOOYKMUBHICb PINAKa Ap020 HA YOPHO3EMAX ONiO30JIeHUX.

Knwuoei cnoea: pinax sapuil, cnocib i 21ubuHa OCHO8HO20 00POOIMKY
IPYHMY, a2po@i3udti NOKA3ZHUKU POOIOYOCI IPYHMY, 600HULL PEHCUM TPYHNLY.

Agriculture of Ukraine during its reforming is characterized by instability of
production, land depletion, deterioration of material and technical base, reduction
of capital investment and increasing social tensions. Course on market reforms in
the short term did not improve the situation in the field because of lack of
competitiveness of crop production, in cost structure of which a large share of
expenses for mechanical tillage and basic one occupies in particular.

One way to reduce the cost of manufactured products is minimizing tillage
based on the reducing of basic tillage depth and introducing other less energy-
intensive primary tillage instead of moldboard plowing [1].

In current economic conditions when economically profitable crops are
grown mainly (among cereals — winter wheat, among oil crops — sunflower),
schemes of crop rotations and structure of sown areas are violated resulting crops
are not provided with good predecessors and their yield is reduced due to
deterioration of the physical, chemical and phytosanitary state of fields. To solve
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this problem is possible due to spring rape which as a good predecessor for winter
wheat has to become that crop in levels of crop rotations which will ensure
stability of agricultural production in different regions of Ukraine. Applying rape
into crop rotation will reduce sown areas of sunflower by half because their yield
and commodity cost is almost the same but costs for rape cultivation are much less
[2]. In addition, it significantly improves soil fertility state and phytosanitary of
fields because rape does not deplete the soil, but rather improves its structure and
increase fertility, leaving after by 1.5 times more residues than cereals, improves
the phytosanitary state of crops and is an excellent predecessor for many crops
including winter wheat.

One of the most important indicators of agrophysical condition of the soil is
its densit%/. For most agricultural crops its optimal values are in the range of 1.1 to
1.3 g/cm® which corresponds to 50-60 % of the total porosity at aeration porosity
no lower than 15 %. Parameters of such physical condition of the soil determine
the possible limits of tillage minimization in different areas of its application [3].
The optimum density promotes fast and simultaneous sprouting, better root
development and growing vegetative mass of crops which ultimately helps to
ensure higher yields. Over soil compaction causes deterioration of plants — the root
system has a lower weight and volume because the soil is a mechanical barrier to
the growth of roots, has fewer pores filled with water and air. At the same time
plants also react negatively to excessive tillage especially in the period from
sowing to germination because sown seeds in this case have a little contact with
the ground.

It is found that moldboard plowing and boardless plowing unequally affect
the indicator of the soil density. Thus, according to data of |. Popova [4] the
density of the soil before the winter period and at the beginning of field work was
higher in variants with boardless cultivation compared with variants where
plowing was done, though, and remained at the same time in optimal range.

When studying different ways of cultivation in the Crimean Experimental
Station of the southern black soil with a low content of humus it is found that the
density of the soil in variants with tillage and moldboard plowing to a depth of 12—
14 cm was almost equal and was in the soil layer of 0—10 cm before winter 0.90—
0.92, in spring — 0.92-0.96 g/cm®, and in the layer of 10-20 cm — accordingly
0.98-1.02 and 1.07-1.11 g/cm®. In summer density of the plowed soil in the layer
of 0-10 cm increased to 0.11 g/cm®. The density of soil of 10-20 cm in both
variants retained at the level of 1.11-1.13 g/cm® and did not extend beyond the
optimal [5].

When studying different ways of cultivation in typical chernozem of Lugansk
region there is no significant difference of the soil density in different variants
before winter and at the beginning of spring field work [6].

Experiments carried out in other soil-climatic zones also found no significant
differences between the ways of cultivation on the effect on the soil density [7].

Changing the way of basic tillage and reducing its depth from 28-30 to 10—
12 cm cause no significant density of the typical chernozem in the conditions of
the former Tatar ASSR [8]. Similar results were obtained in Uman State Agrarian
University in the study of different ways and depths of main cultivation for sugar
beets [9].
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A.M. Pestriakov [10] believes that only through deep cultivation regardless
of the method it is possible to reduce the soil density for optimum indicators
which in turn provides increasing yields over 10 %.

Observations [11] showed that sod-podzolic soils in spring volume density of
the soil was close to 0.99-1.17 g/cm® that is optimal for all variants of the
experiment but the lowest density was noted with deep moldboard plowing at 25—
27cm.

The soil composition and structure is closely related with its density. Some
scientists [12] believe that the soil depth has a little effect on the soil porosity in
the layers of 0—10 and 20—-30 cm. Thus, when plowing for barley at a depth of 20
and 27 cm porosity was 57.5-58.0 % without significant differences between the
variants. However, there is evidence that the method and depth of tillage affect its
density (preferably in layers of 10-20 and 20-30 cm) only in the early growing
season. The soil porosity in the layer of 0—30 cm before sowing of spring crops
only by 1 % was higher after the autumn plowing than after shallow moldboard
plowing.

Years of research [13] showed that when the soil has good structure
(waterproof agronomical valuable aggregates over 70 %) and the topsoil density is
optimal for agricultural crops, the annual deep main tillage for them should not be
carried out.

Many researchers found that replacement of moldboard plowing with
boardless one and changing the depth of these plowings had a little influence on
structuring topsoil. Yes, A.H. Kulikova and S.E. Erofeev [14] claim that by the
content of the total number of agronomical valuable aggregates (0.25-10 mm) in
the topsoil difference between variants of the experiment where moldboard tillage
and plowing were carried out at 20-22 cm was not observed.

Replacement of moldboard plowing with boardless one and depth reduction
of moldboard tillage for growing corn in steppe regions of Ukraine do not affect
on content in the topsoil of agronomically valuable structure and its water
resistance even tended to increase.

It was found [15] at boardless soil cultivation the aggregate composition of
the soil was not adversely affected and the coefficient of structuring soil after
plowing was slightly lower than after cultivation with boardless instruments. The
content of waterproof aggregates larger than 0.25 mm not depending on methods
of cultivation remained relatively high. Similar results were obtained by other
researchers.

However, in studies of I.D. Primak [16] deterioration of the structural state of
the topsoil at boardless cultivation compared with long moldboard one was mainly
due to the formation of clods and lumps more than 10 mm in diameter. Thus, the
amount of dusty particles (less than 0.25 mm) at all stages of cultivation was close
— 6,2-8,0 % and soil layer, which was processed, was crumbing most intensively
during tilling: structuring coefficient was 1.33. Some its reduction (by 1.19-1.20)
was at moldboard plowing, especially at shallow one (1.05-1.13), stimulated by
increasing lumps. So in spring areas after boardless tillage usually become flooded
less than plowed ones. The reason is that at cultivation without chunk rotation the
natural character of putting processed soil layer remains unchanged. The surface
layer of soil, enriched with plant remains, becomes well structured, that is why
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does not become flooded and is processed in spring more easily with harrows and
cultivators.

A number of authors [17] believe that after stubble predecessors and applying
for the field a couple of only mineral fertilizers the best way of cultivation in the
second rotation under winter wheat is deep moldboard plowing which does not
only improve yielding but also increases the resistance of soil to erosion by
improving soil structure. It was determined that the systematic implementation of
non-plowing cultivation in crop rotation increased content of structural jointings in
the size of 2-5 mm in layers of the soil 10-20 and 20—-30 cm compared to plowing
by 1.34-1.53 times.

One of the important indicators characterizing the soil fertility is water
resistance of aggregates that means the ability not to collapse under the action of
water. The most number of waterproof aggregates in the soil [18] was after
moldboard plowing (69.2-70.7 %) while in other conditions [19] in variants where
the subsurface plow was used, waterproof aggregates were lower. For example, in
the soil layer of 0-20 cm in variants with moldboard plowing there were 50 %
waterproof aggregates and with boardless plowing — 55-59 %. There is also
evidence [20] that the number of waterproof aggregates in the size of 0.5-3.0 mm
and 2-5 mm structural jointings in the layer of 0-10 cm was the same in different
ways of the basic tillage.

Different ways and depth of primary tillage differently influence the water
regime of the soil. Currently, there is no consensus on the choice of basic soil
tillage method, implements which at the same time will be used and the depth of
its applying.

Spring rape is demanding to moisture, especially in the early stages of growth
and development (sowing-shoots). Group of scientists of Uman NUH [21] proved
that the yield of early grain crops depends more on groundwater reserves at the
time of sowing than on rainfall during the growing season. This opinion is shared
by V. Stoliarov [22] who notes that in conditions of unstable humidity with
frequent droughts in summer, winter precipitation is the main source of moisture
accumulation in the soil and in some years — the main source for plants in the
growing season.

The study [23] at Erastivska Experimental Station showed that in dry
conditions of autumn-winter period at the beginning of sowing slightly higher
moisture amounts were accumulated during moldboard plowing by 28-30 cm
compared with plowing at the same depth and were in 1.5-meter layer respectively
142 and 125 mm. When autumn-winter period was very humid some preference
was for deep plowing. In average years for moisture available moisture reserves
were slightly higher in areas with moldboard plowing.

I. Chudanov [24] when comparing tillage and moldboard plowing determined
the dependence that autumn cultivation with moldboard instruments due to stubble
leaving in the field, which is mulch, contributes to moisture accumulation in the
soil in autumn. With such cultivation in his studies on average for six years
moisture in a meter soil layer was to 100m®ha more than when plowing. It is also
proved that in fields processed with the subsurface plow due to stubble snow was
more accumulated that was better kept from blowing. In such fields snow of the
first snowfall was left, the soil was frozen to a lower depth; in spring it was
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melting faster and better absorbed melt water. The difference in productive
moisture reserves in the time of sowing of early spring crops between plowing and
the subsurface plow was on average 19.5 mm during years of research for the
benefit of moldboard plowing.

According to other researchers [25] significant difference by humidification
of arable and meter layers of the soil during plowing to 20—22 cm and moldboard
plowing to 18-20 and 20-22 cm was not found. Thus, for 1977-1978 reserves of
available moisture in a meter layer in the time of sowing in all variants of
cultivation were 151.8-155.2 mm.

According to many researchers methods of basic cultivation almost do not
affect the moisture accumulation in autumn [4].

Comparing moldboard tillage by 25-27 and 14-16 cm in the study of
dynamics of soil moisture preference of deeper cultivation was found where
moisture reserves in a meter soil layer were higher by 37 mm. The author explains
the fact that in the cultivation by 25-27cm the soil was plowed deeper and
accumulated rainfall moisture better [26].

Similar results were obtained by other researchers [27]. However, there are
conflicting data when on the background of moldboard tillage by 12—14 cm plants
were provided with moisture better than in the variant with moldboard cultivation
by 20-22 cm [5].

By depth of wetting soil during autumn-winter period plowing (20-22 cm)
had no advantage over boardless one including shallow tillage (10-12 cm).
Moreover, the accumulation of available moisture shallow tillage dominated over
other cultivations [28].

But according to some authors tillage takes precedence over moldboard
plowing in accumulation and preservation of moisture. Therefore, they
recommend carrying out plowing to a depth of 18-20 and 20-22 cm [29, 30].

Conclusion. From the above analytical review it can be seen that even in
conditions of one soil-climatic zone conflicting data were obtained on the impact
of different ways and depths of basic tillage on agrophysical indicators of soil
fertility and its water regime. So this issue in terms of Right-Bank Forest-Steppe
of Ukraine remains relevant today and deserves the further study.
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Annomavusn

Caepanckaa JI. H., Ilonmopeykuu C. I1.
Bausanue ocodennocmeii 0cnoeHoll 00padomku nouesl Ha €20 azpouzuuecKue nokKazameau
N1000pOOUA U 80OHBLIL PEHCUM NPU 8bIPAUUBAHUS PANCA APOBO20

B ueinewnux ycnoeusx, Kkoz20a 6vlpawu8aromcs NpeuUMyuecmeeHHo SKOHOMUYECKU
8bI20OHbBIE KYIbMYPbL (U3 36PHOBLIX — NULCHUYA O3UMAS, A U3 MACIUYHLIX — NOOCOIHEUHUK),
HAapywaomecs cxemvl ce60000pPOMO8 U CMPYKMYypa NOCeSHuIX niowalell, 8 pesyibmame 4e20
KYIbmypbl He 00ecnedusaiomcs Xopouwumu Npeouecm8eHHUKamu, Uux YpoducauHoCmb
CHUDICAemcs U3-3a YXyOuleHus QuauiecKko20, XumMu4ecko2o U QUmocaHumapHo2o COCMOsHUSL
noaeu. Kpome smoeo, cnpoc mMupogo2o pvlHKa HA MACIUYHOE Cblpbe CMAOUTLHO BbICOKUU U
NOCMOAHHO pacmem. Yeenuuenue npouzsoo0cmea npoOYKYuu MAciuyHvlx Kyiomyp 6 Ykpauhne
CMAHOBUMCA  OCMpOU  NpoOIeMOl, pewums KOMOPYI0 MOJNCHO 01a200aps  WUPOKOMY
ucnonv3osanuto panca Apoeoco. OH AGNAEMCS XOPOUUM NPeOulecmeenHuKom Ois O3UMOu
nueHuybl U 00IHCeH CMamb Mol KYIbMypou 8 36eHbsX ce80000pomos, Komopas obecnedum
CMabuIbHOCMb  CEbCKOXO3AUCMBEHHO20 NPOU3BOOCMEA  PA3IUYHLIX PECUOHO8  YKPAUHUL.
Upessbluaiino aKkmyaibHbIM 2MOM 8ONPOC AGNAEmMCcs Ol mex 3andoHblX, YEeHMPATbHbIX U
cesepublx obnacmeu Ykpaumnwvl, 20e Opyaue MaciuyHvle KYIbmypbl 6 C6A3U C HOYEEHHO-
KAUMAMU4eCKUMU 0COOEHHOCAMU 8bIpaAu8amsbcsa He Mo2ym. Beedenue 6 cesoobopom panca
AP0OB020 NO36OJIUM YMEHbUUMb NOCEGHble NI0WAOU NOOCOIHEYHUKA HANOI08UHY, NOCKONIbKY UX
VPOUCAUHOCMb U MOBAPHASL CMOUMOCHb NOYMU OOUHAKOBA, 4 3ampambsl HA Gblpaujusanue
panca 3uauumenvro meHvuie [2]. Kpome moeo, smo cyujecmeenno yuiyuuum nioo0opooue nous
u gpumocanumapHoe cocmosnue nojeu, maxk KaK panc He ucmowaem, a Ha0oopom, yiyduiaem
CMpPYKmMypy nouevl, nosvluiaem eé niooopooue, ocmasisiem nocie ceds 6 1,5 paza bonvuie
NOJNCHUBHBIX OCIAMKO8, 8 CPDABHEHUU C 3ePHOBbLMU.

Ilosmomy eadsxcHbiM A67155emMCsl 8bINOIHEHUE HA OO0JIHCHOM YPOBHE 8CeX a2PpOmMeXHUYECKUX
npuemos, Komopwvie AGIAIMCA OCHOBOU MEXHONO2UU BbIPAUUBAHUS U HANPAGIEeHbl Ha
NOBbILEHUE YPOICAHOCMU U YBeIUudeHue 8blxo0a Macia ¢ eOunHuysl niowjaou. Teopueckoe
npumMeHenue pecypcocoepeaioujux mexHoa02Utl ¢ Y4émom KOHKPEMHbIX Memeopon0cUdecKux
yenosuil, acpogpona u OUONOCUYECKUX 0COOEeHHOCmelU panca sipo8o2o NO360JUM GbIPAUUBATND
CPABHUMENbHO  BbICOKUE  YpOoXCcau Mol — KYIbmypbl 6 pA3HbIX 30HAX, MAaK Kak
ACPOKAUMAMUYECKUL NOMeHYuan OONbUUHCMEA pPe2UuoH08 YKpaunvl cooOmeemcmeyem e2o
ouon02utecKUM NOMpeoHOCMSM.

Knrouesvie cnoea: panc spoeoi, cnocob u enyouHa OCHO8HOU 006paboOmKu nouewl,
azpoghusuueckue nokazamenu ni000POOUs NOUBI, BOOHbIU PEHCUM NOUBHL.

Annotation

Savranska L.M., Poltoretskyi S.P.
Influence of pecularities of primary cultivation on its agrophysical indicators of fertility and
water regime when growing spring rape

In current economic conditions when economically profitable crops are grown mainly
(among cereals — winter wheat, among oil crops — sunflower), schemes of crop rotations and
structure of sown areas are violated resulting crops are not provided with good predecessors
and their yield is reduced due to deterioration of the physical, chemical and phytosanitary state
of fields. In addition, the demand on the world market of oilseeds is high and growing.
Increasing production of oilseeds in Ukraine is becoming an acute problem; it can be solved
through increased use of spring rape. It is a good predecessor for winter wheat has to become
that crop in levels of crop rotations which will ensure stability of agricultural production in
different regions of Ukraine. This issue is extremely important for those western, central and
northern regions of Ukraine where other oilseeds because of soil and climatic features cannot
be grown. Applying rape into crop rotation will reduce sown areas of sunflower by half because
their yield and commodity cost is almost the same but costs for rape cultivation are much less
[2]. In addition, it significantly improves soil fertility state and phytosanitary of fields because
rape does not deplete the soil, but rather improves its structure and increase fertility, leaving
after by 1.5 times more residues than cereals.

So implementation is important at the appropriate level of all agrotechnical techniques
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that are the basis of growing technology and designed to improve productivity and increasing
oil yield per unit area. Creative use of resource-saving technologies based on specific weather
conditions, agricultural background and biological characteristics of spring rape will help to
grow relatively high yields of this crop in various areas of Ukraine, as agro-climatic potential of
most regions of Ukraine meets its biological needs.

Key words: spring rape, method and depth of primary tillage, agrophysical indicators of
soil fertility, soil water regime.

YK 631.615:633.853.34

BPOXAMHICTH KYKYPY/I3H1 3AJIEXKHO BIJL OCHOBHOI'O
OBPOBITKY TA YAOBPEHHS HA OCYILITYBAHUX OPTAHOI'EHHUX
TPYHTAX JICOCTEITY

L.T. Cirocap, AOKTOpP CUIBCHKOTIOCHOAAPCHKHUX HAYK
JI.B. boratup
HHII «IncturyT 3emiiepoocrea HAAH)

Haeseoeno enaus ocnosnoco 0bpobimky cmapooprno2o mopposoco rpyHmy
ma  OpeaHoO-MIHEPAIbHO20  YOOOpeHHsI HA  NPOOYKMUBHICMb  KYKVPYO3U,
mpusanicme 6ecemayiino2o nepiody ma macy 3epua y Jlicocmeny.

Kniwwuosi cnoea: ocywysani rpynmu, mop@osuwa, 600HUL PeNCUM,
OCHOBHULL 0OPOOIMOK TPYHMY, 000pUBa, KVKypyo3d, NPoOYKMUGHICMb.

IHocranoBka Hpoﬁ.ﬂeMn KyKypy):Ba — LIIHHA KOpMOBa KyJIbTypa, fKa 3a
BIJIHOCHO KOPOTKHUU neploz[ BereTarii YTBOPIOE BEIIMKY KUTBKICTh opraquHm
MacH 3 BUCOKOIO KaJOPIMHICTIO. 32 PI3HOMAHITTAM KOPMOBOI MPOAYKIIi BUCOKOT
MOKMBHOCTI BOHA MEPEBHUIIYE 1HII KYJIbTYpPH 1 JAa€ MOBHOL[IHHUN KOPM JJIs BCIX
CUTBCHKOTOCTIOIAPCHKUX TBapyH. Haponnorocnoznapcexe 3HA4YEHHS
BUPOOHUIITBA KyKypyI3d B TOMYy, L0 BOHAa He TUIbKH HaWBaXTUBIIIAMA
KOMIIOHEHT B paI_IIOHl XyaoOu Ta NTULI, ajle HaWOLIbII BpoKailHa cepen
3epHOBUX, PypaKHUX 1 KOPMOBUX KyJIbTyp [1].

AHAaJi3 0CTaHHIX JAoCaiaKeHb i myOJaikanii. OJHUM 13 OCHOBHUX 3aB/IaHb
CUTBCHKOTOCIIOAAPCHKOI HAYKU B TYMIJIHIM 30H1 € po3po0Ka e(peKTUBHUX CIIOCOOIB
BUKOPUCTaHHS OCYIICHUX 3€Mellb, SKI MOTJIM O 3a0e3rnedyBaTd HE JIMIIE BHUCOKY
OKYIHICTh OJIMHMII TUIONI, aje ¥ 3amoliratu Jerpafaiii Ta MiJBUILYBATH
MPUPOJIHY POJIOYICTh IPYHTIB. 3eMJIEPOOCTBO Ha METIOPOBAHUX 3EMJISIX MA€ CBOI
OCOOJIMBOCTI, $IKE€ BHMAara€ KOHTPOJIO 3a CTAaHOM TIPYHTIB, BUKOHAHHS
arpoMeJliopaTUBHUX Ta arpoTEXHIYHUX 3axX0JiB, BHECEHHS OOIPYHTOBAHUX J103
OpraHiYHUX Ta MiHEpaIbHUX JOOPUB.

OpraniuHi 1 MiHEpaJIbHI TOOpHBA € MOTYXKHUM (PaKTOPOM BIUTMBY Ha PICT 1
PO3BUTOK POCIUH, YPOXKAMHICTh 1 SKICTh MPOAYKIli. be3 iXHbOro BHECEHHS
MPOAYKTUBHICTh POCIIMH PI3KO 3HIXKYEThCS, 00 J00puBa € HE JUlIe MNPIMUM
JUKEpENIOM  JKHBJICHHSA, a 32 OOTPYHTOBAHOTO 3aCTOCYBaHHS ITiJIBUIIYETHCS
CTIMKICTh MOJIOAMX POCIMH JI0 HU3BKUX TEeMIEeparyp, NMPHUCKOPIOIOTBCS  TEMITH
pOCTY Ta J03pIBaHHS KyJIbTYD, 30UTBLIY€ETHCS YAaCTKa KayaHiB y BpoKal CHUJIOCHO1
MacH, MIABUIIYETHCSA BUX1J OijKa, KPOXMAII Ta KOPMOBUX OIMHUIH 3 TUIOINI
nocisy [2, 3].
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