NMPOQYKTUBHOCTb MUHUKITYEHEW KAPTO®EJISI B 3ABUCUMOCTHU OT OGPAEOTKN
PEry/isiTOPOM POCTA EAUKAJT EM 1 [TPU PA3HbIX C[TOCOBAX OPOLLEHUS

H. . QyxuHa

lMpedcmaeneHs! pe3ynibmamei uccredosaHul o U3y4YeHUIo 8rusiHUSI peaynsamopa pocma batkan OM
1 Ha nosie8yo 8CxoxXecmb U ypoxalHoCmb MUHUKITyOHel kapmodgbernsi 0300p0o8rieHHO020 buomexHooauye-
CKUM MemoOOM MpuU passiuyHbIX criocobax OpOWeEeHUs. YcmaHOo8/1eHO, 4mo UCrofib308aHue rnpenapama
BGatikan M 1, obecriedusaem riosbiwieHue npodykmusHocmu pacmeHul 8 cpedHem Ha 0,5 m/za npu O0X-
0esaHuuU U 2,3 m/z2a npu KarnesibHOM OPOWEHUU.

Knroyesbie crioga: kapmodgherb, peaynsamopbl pocma 8ewecms, MUHUKIyOHU, buomexHonoau4yeckul
mMemo0, ypoxalHocms, doxdAesaHue, KarerbHoe opouleHue, ecxoxecms, batikan OM 1.

PRODUCTIVITY MINITUBERS POTATOES DEPENDING ON TREATMENT WITH THE GROWTH
REGULATOR, BAIKAL EM-1 FOR DIFFERENT IRRIGATION METHOD

N. G. Dukhina

The results of studies on the influence of growth regulator Baikal EM-1 on the germination and yield of
potato minitubers of received biotechnological method for different irrigation methods are shown. It is found
that the use of the drug Baikal EM-1 provides the increase of plant productivity on average by 0.5 t/ ha under
sprinkler irrigation and 2.3 t/ha under drip irrigation.

Keywords: potatoes, growth regulators substances, minitubers, biotechnological method, yield, sprin-
kler irrigation, drip irrigation, germination, Baikal EM 1.
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The results of researches of Silybum marianum grown on the irrigated lands of south of Ukraine are
given in the article. The optimal values of depth of soil treatment, sowing terms, row-spacing and doses of
mineral fertilizers influencing the productivity of the investigated crop are defined. Through the usage of dis-
persible and cross-correlation-regressive analysis equity participation of factors on the indices of the produc-

tivity is set and the optimal range of width of row-spacing and doses of nitric fertilizers is found.
Keywords: Silybum marianum, soil tillage, row-spacing, terms of sowing, mineral fertilizers, productivity.

Introduction. The favorable soil-climatic
terms of the South Steppe of Ukraine and ARE Cri-
mea, which very look like terms in other world dis-
tricts of cultivation of volatile-oil-bearing plants and
medical plants, allow to rear the large set of these
cultures, enable with success to replace the import-
ed perfume products, spiciness’s, medicinal prepa-
rations domestic, and also to a great extent to ex-
tend their assortment and bring a cost down. Medi-
cal properties of plants depends on a presence in
them the matters various after a chemical structure
and therapeutic action. The table of contents of the-
se matters enables to the medical plants to execute
the various vital functions of man: satisfaction of
necessities in the nutritive, mobilization of protective
forces of human organism. It is led to by scientific
researches, that not all possibilities of medical plants
are presently used. On information which is resulted
in the special literature, with 2000 types of plants of
flora of Ukraine are deep were studied for the pur-
pose of their use in scientific medicine near 500
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kinds, and 230 kinds are used only. This circum-
stance compels to extend scientific researches on
the medical plants, to study more detailed than
property already the known kinds, their reaction on
different elements of technologies of growing.

Material and method. The task of researches
was to study influence of basic agrotechnical factors
(systems of soil tillage, space-rowing, terms of sow-
ing and background of mineral feeding) on produc-
tivity of plants of Silybum marianum at its growing
under the conditions of irrigation in the South of
Ukraine.

The field and laboratory researches were
conducted during 2010-2012 in the Institute of Rice
NAAN of Ukraine. Experimental areas were laid
using the method of split areas in according to exist-
ent methods of experimentalism. Soil is represented
by dark-chestnut solonetsous residual soil. Humus
content in 0-20 cm layer of soil was 2.06%.

As for weather conditions the years of re-
searches differed both by temperature and by the

111

Cepisa «ArpoHowmis i 6ionoris», Bunyck 2 (31), 2016



precipitations. For example, 2010 and 2011 were
characterized by favourable weather conditions, and
in 2012 the sharp deficit of precipitations was
marked on the background of the high air tempera-
ture.

Agrotechnics of experiments was generally
accepted for growing Silybum marianum on irrigation
lands except for the explored factors.

Results and discussions. Depth of till soil
poorly affects productivity of Silybum marianum.
After the analysis of level of productivity of the ex-
plored culture the set tendency from positive influ-
ence on productivity of plants of expansion of spac-
es between rows from 30 to 45, and, especially, to
60 cm. In addition, exposed conformity to the law of
decline of productivity of Silybum marianum at the
delay with sowing and moving of its terms from the
third ten-day period March on the third ten-day peri-
od April, and the burst performance of plants was at
sowing at the end of March. The mineral fertilizers
substantially multiplied the indexes of productivity of
Silybum marianum, however much this increase was
disproportionate, as it is comparative with the unfer-
tilized variant at the use of NysP45 productivity grew
on 34.1 %, and it is comparative between areas with
bringing NysPss and NgoPgy — an increase was
16.9 % only.

Analysis of the got productive data showed
that productivity of Silybum has changed under the
influence of the explored factors; however this influ-
encing was not similar.

Comparison of plants productivity indices
concerning to the factor A (soil tillage) shows unim-
portant influencing of replacement of shallow sail
tillage (depth 14-16 cm) with ploughing depth 20-20
cm. Under such change of soil tillage element
productivity of Silybum grew from 11.2 to 11.7
cwt/ha, or by 4.5 %. It is necessary to notice that
such increase is insufficient from the point of view of
recoupment of additional outgo of fuel for conducting
of ploughing, in comparison to shallow soil tillage.

There was the tendency of positive influence
of expansion of spaces between rows from 30 to 45
cm on plants productivity in the years of researches,
and, especially, to 60 cm. For example, at row-
spacing 30 cm productivity of Silybum made 10.7-
11.1 cwt/ha, at the increase to 45 cm this index was
multiplied by 4.7-5.4 % (or to 11.2-11.7 cwt/ha).
Expansion of spaces between rows from 30 to 60
stimulated greater increase of productivity — by 1.1-
1.3 cwt/ha (or by 10.3-11.7 %). Consequently, taking
into account the biological features of the crop it is
found, that the best productivity of plants was
formed at sowing with the row-spacing of 60 cm.

Concerning the terms of sowing regularity of
productivity decline of Silybum marianum was found
at the delay of sowing and moving of its terms from
the third ten-day period of March to the third ten-day
period of April. Maximal productivity at the level of
13.5-14.2 cwt/ha is defined at sowing at the end of
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March, row-spacing 45-60 cm and conducting of
ploughing with depth of 20-22 cm. Minimum values
8.5-8.9 cwt/ha were shown in the areas with shallow
soil tillage with depth of 14-16 cm, row-spacing 30-
45 cm and move of sowing terms to the end of April.
It is necessary to notice that difference between the
best and the worst variants was 51.7-67.1 %, that
testifies to substantial influence of sowing terms on
productivity of plants of Silybum marianum.

The mineral fertilizers (factor D) positively af-
fected productivity of Silybum marianum, For exam-
ple, in a variant without the fertilizers the productivity
made up 8.8 cwt/ha, and on areas with bringing in
N4s5P45 and NgoPg it rose up to 11.8 and 13.8 cwt/ha.
It is necessary to underline that the increase of
plants productivity was disproportionate. For in-
stance, in comparison with the unfertilized variant,
the use NysP45 provided growth of Silybum produc-
tivity by 34.1%; and comparing areas with bringing-
in N4sP45 and NggPgg — an increase was only 16.9 %
(or 2.0 times less), that testifies to the decline of
recoupment of mineral fertilizers and needs clarifica-
tion of their doses on the planned level of productivi-
ty.

Using variance analysis it was proved, that
the rate of influencing of factors has substantial dif-
ferences in relation to forming of plants productivity
of Silybum marianum on the irrigated lands.

Soil tillage (factor A) and row-spacing (factor
B) have an insignificant influence on productivity of
the explored crop — only 3.3 and 5.3%, accordingly.
Influence of sowing terms (factor C) substantially
grew to 26.2 %, that exceeds first two factors 4.9-8.0
times. The greatest influence on plants productivity
during the experiment had mineral fertilizers, as a
rate of their influence was 39.2 %.

When analyzing indices of combination of fac-
tors ABCD,the most influencing one constituted
5.2 %, that proves the positive influence of optimiza-
tion of all explored elements of growing technology
on irrigated lands. The least couple co-operation
0.5% is marked for connection of factors A and D
(soil tillage and background of mineral feeding), and
the most one at the level of 2.6 % — between factors
C and D (terms of sowing and background of miner-
al feeding).

Using the correlation-regressive analysis
there was defined the difference of influence on
productivity of Silybum marianum of theoretically
calculated quantitative characteristics of the factor B
(row-spacing) and factor D (background of mineral
feeding) (figure 1).

When width of spaces between rows is ex-
panded from 30 to 60 cm there can be observed
substantial increase of plants productivity, which the
lines of polynomial trend represent. Under the range
from 65 to 73 cm increase of productivity is substan-
tially slowed, and after the point of 76 cm — the de-
cline of the explored index is marked. Consequently,
the results of statistical experimental data analysis
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proved, that 60 cm is the optimum width of spaces
between rows for Silybum, and its growing with the
greater width of spaces between rows causes the
decline of plants productivity.

Similar tendency was observed at comparison
of theoretical line of trend of explored -culture
productivity level with the doses of nitric fertilizers.
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Figure 1. Correlation-regressive dependence between the indices of productivity of seed
of Silybum marianum and width of row-spacing

Under the increase of nitric fertilizers dose
from 30 to 90 kg of agent per 1 hectare growth of
productivity was swift, that is conditioned by sub-
stantial stimulant action of this most important ele-
ment on productivity of plants. In the range from 130
to 165 kg of a/ha substantial deceleration of growth
of productivity indexes was noticed, and after ex-
ceeding of N4gg — negative action of increase of ni-
trogen dose on the explored index shows up. Thus,
taking into account the results of correlation-
regressive analysis it is possible to draw a conclu-
sion that the highest efficiency is shown by the use
of nitric fertilizers with a dose from 30 to 90 kg of
agent per 1 ha.

Depth of soil tillage poorly affects productivity
of Silybum marianum. According to the analysis of
productivity level of he explored crop the tendency
was observed from positive influence on plants
productivity of expansion of spaces between rows
from 30 to 45, and, especially, to 60 cm. In addition,
the regularity of productivity decline of Silybum was
found at the delay with sowing and moving of its
terms from the third ten-day period of March to the
third ten-day period of April, and the burst perfor-
mance of plants was at sowing at the end of March.
The mineral fertilizers substantially multiplied the
productivity indices of Silybum, however this in-
crease was disproportionate, as comparing the un-
fertilized variant and the use of NysP45 productivity
grew by 34.1%, and comping areas with bringing-in
of N4sP45 and NggPgg — the increase was just 16.9 %.
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Using the analysis of variance it was proved
that soil tillage and row-spacing have an insignificant
influence on productivity of the explored crop with
the rate of influence — just 3.3 and 5.3 %. The terms
of sowing had an influence on productivity of plants
at the level of 26.2 %, and the greatest value from
the point of view of productivity level forming had
mineral fertilizers, as the rate of their influenceg was
39.2%. Using the correlation-regressive analysis we
found out that the optimum range of row-spacing
makes up 15-60 cm, and for the doses of nitric ferti-
lizers — from 30 to 90 kg a/ha.

It is led to by the analysis of variance, that till
soil that width of spaces between rows have an in-
significant influence on productivity of the explored
culture with the particle of influencing — only 3.3 and
5.3%. The terms of sowing had an influence on
productivity of plants at the level of 26,2%, and the
greatest value from the point of view forming of level
of productivity was had by the mineral fertilizers, as
a particle of their influencing was 39.2%. By the
correlation-regressive analysis is set, that the opti-
mum range of width of spaces between rows makes
15-60 cm, and for the doses of nitric fertilizers — from
30 to 90 kg d.r./ha.

Conclusions. By the biochemical analyses
considerable differentiation of organic acids is
proved in the butter of seeds of the Silybum maria-
num linoleic acid (56.45%) spotted with advantage
and, opposite, by minimum maintenance of penta-
decanoic (0.03 %) and linolenove (0.04 %) acids.
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The presence of 2.3-degidrosilibinum, maintenance | of plants of Silybum marianum. On biochemical
of which from the common amount of dominant fla- | composition the Yugoslav variety is perspective for
volignan is 2.5-3.0%, is exposed in the garden-stuffs | the industrial growing.

Bibliography:

1. Arnone A. Constituents of Silybum marianum. Structure of isosilypum and stereochemistry of iso-
silybin / A. Arnone, L. Merlini, A. Zanarotti // J. Chem. Soc. (Chem. Commun.). - 1999. -Vol. 41, Ne 7. - P.
696-697.

2. Bosisio E. Effect of the flavanolignans of Silybum marianum L. on lipid peroxidation in rat liver mi-
crosomes and freshly isolated hepatocytes / E. Bosisio, C. Benelli, O. l'irola // Pharmacological Research.-
1992. - Vol. 1, Ne 25. - P. 147-154.

3. Bruneton J. Pharmacognosy, phytochemistry, medicinal plants / J. Bruneton. - Paris : Lavoisier,
1995.- P. 267.

4. European pharmacopoeia. — 3rd e. - Strasbourg: Council of Europe, 1996. - P. 2416.

5. Lahiri-Chatterjee M. A flavonoid antioxidant, silymarin, affords exceptionally high protection against
tumor promotion in the SENCAR mouse skin tumorigenesis model / M. Lahiri-Chatterjee, S.K. Katiyar, R.R.
Mohan, R. Agarwal // Cancer Res. - 1999. - Vol. 59, Ne 3. - P. 622-632.

6. Morazzoni P. Silybum marianum (Carduus marianus) / P. Morazzoni, E. Bombardelli // Fitoterapia.
—1995. - Ne 66. - P. 3-42.

7. Wagner H. Plant drug analysis / H. Wagner, S. Bradt. - Berlin: Springer-Verlag, 1995. - P. 376.

NPOAYKTUBHICTb PO3TOPOIILLI IMISAIMUCTOI 3AJIEXXKHO Big AN®OEPEHLMNALNN
EJIEMEHTIB TEXHOJIOIT BUPOLYYBAHHS HA MIBAHI YKPAIHN

B. I.®edopuyk, C. B. KokosiwiH, B. I. ®edop4yk

Pesynbmamu docnidxeHb Silybum marianum, 8upoweHux Ha 3powysaHux 3eMisix nigOHs YKpaiHu,
HagedeHi 8 cmammi. BusHayeHo onmumarbHi 3Ha4YeHHs1 enubuHu 06pobimKy epyHmy, MOCI8Hi CMPOKU, MiX-
psi00s1 | 0o3u miHepanbHUX dobpus, WO ernnuearme Ha 8poxalHicmb 00CridXKy8aHo20 8poXxaro. 3asdsiku
8UKOpUCMaHHI0 OUCEPCHOI i KpOC-Kopessyii, peepecusHoO20 aHasi3y natiogoi ydacmi ¢ghakmopie Ha rnokas-
HUKU rpodyKmu8HOCMI, 8CMaHO8/IeHO onmumarsbHUl Giana3oH wupuHU Mixpsad0s ma dosu azomHux Aob-
pus. Cmpoku cigbu ernnueanu Ha npoOyKmMueHICMb POCUH Ha pieHi 26,2 % i Halbinbwul ennue YuHunu
MmiHepanbHi dobpuesa, Yacmka ix ennugy cmaHosuna 39,2 %. BcmaHoeneHo, wo onmumarbHul 0ina3oH
wupuHu mMixpsde € 15-60 cm, o3 azomHux 0obpue sid 30 0o 90 ke 4.p.

GioximiyHumu aHanizamu 0oka3aHa 3Ha4Ha OughepeHyuauisa opaaHidHUX KUciom 8 osii 3 HacCiHHS po3-
moponwi 3Ha4yHul ei@comok niHoneegoi kucrnomu (56,45 %) y nnamucmoi, i Hasnaku, MiHUManbHUl emicm
neHmadekaHosoi (0,03 %) u niHoneHosoi (0,04 %) kucriom. Mo 6uoxumuyeckoMmy cocmasy H20C1a8cKoe
pasHoobpa3sue s8/19emcs nepcrnekmuaHbiM 0151 MPOMbIWITIEHHOZ0 8bIpauiUuB8aHUsl.

Knroyosi cnosa: Silybum marianum, poamoponwa, 06pobimok e2pyHmy, mMixpsadds, cmpoku cigbu, mi-
HeparnbHi dobpus, 8poxaliHicmab.

NMPOAYKTUBHOCTb PACTOPOILN MSATHACTOU B 3BABUCUMOCTU OT

ANPPEPEHLINALIMN STTIEMEHTOB TEXHOJ1IOI MU BbIPALUUBAHUSA HA IOT'E YKPAUHbI

B. I.®edopuyk, C. B. KokoeuwuH, B. I'. ®edopuyk

Pesynbmamei uccnedosaHul Silybum marianum, ebipalieHHbIX Ha opowaeMbix 3eMrsix ea Ykpau-
Hbl, ipueedeHbl 8 cmambe. OnpedenieHbl onmuMarsibHble 3HavyeHus 2/1ybuHbl 06pabomKu 1048bl, MOCesHbIe
CPOKU, MexOypsiObsi U 003bl MUHeparsibHbIX y0obpeHul, snusowue Ha ypoxaltHocms uccredyemol Kyib-
mypsbl. briaeodaps ucnonb308aHut0 OUCepPCHOU U KPOCC-Koppernayuu, peepeccusHo2o aHanusa 0omeeo2o
yvyacmusi pakmopo8 Ha riokazameJsiu npouseooumesibHOCMU, ycmaHaeneHbl onmumMarbHbll uana3oH wu-
PUHBI MexOypsidbs u 003bl a30MHbIX yO06peHuLl.

Knrouesbie cnosa: Silybum marianum, obpabomka royssl, Mex0ypsiObsi, CPOKU riocesa, MuUHeparsb-
Hbix y0obpeHul, ypoxalHoCmb.
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