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INNOVATIVE ADAPTIVE AGRONANO TECHNOLOGY

Abstract. The article is devoted to research of innovative adaptive agronano-
technology in Kazakhstan. Definitions of humic preparations of lake sapropel are
given, short theoretical aspects of the mechanism of effect of humic preparation
on plants are given. Methods of receiving humin containing products at a high
level — technology of mechanical chemical activation are described. Results of the
research innovative (nano and biophysical) agrotechnologies on the example of
processing of seeds and plants, various crops during 2006-2016 in Kazakhstan
are explained.
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AHHoTauus. CraTbs MOcBsilleHa UCCredoBaHUIO MHHOBALMOHHOW afdanTUBHON
arpoHaHoTexHororum B KasaxctaHa. [JaHbl onpeferneHns r'yMMHOBBIX NpenapaTos
03epHOro canponens, NpMBeAeHbl KpaTkne TeopeTUYeckne acnekTbl MexaHusma
OeVCTBUS 'YMUHOBbIX MPenapaToB Ha pacTeHns. OnmncaHbl MeTogbl MOsyYeHUs ry-
MUHocoZdepXalLlel NpoayKLMN Ha BbICOKOM YPOBHE — TEXHOSIOMMS MEXaHOXUMMNYe-
CKOW aKkTuBaummn. 3noxeHbl pesynbTaTbl NCCNEAOBaHUS MHHOBALUMOHHBIX (HaHO
1 BUOdPU3NHECKNX) arpoOTEXHONOMMIA Ha NpuMepe 0BpaboTKN CeMSH U pacTeHU,
pasnnyHbIX CENbCKOXO3ANCTBEHHBLIX KyNbTyp B nepuog 2006-2016 rr. B Kaszax-
cTaHe

KnioueBble cnoBa: rymmHoBble npenapatbl, HUMIN PLUS, canponerb, HaHOTex-
HOJSOrUs, HeyeTKas JoruKa, CeT HeYETKMX KOHTPOIIepOB.

TyniHgeme. Makanaga KasaKcTtanga MHHOBaUUANbIK Beiimai arpoHaHOTEXHONMO-
TMsHBI 3epTTey Typarbl ces Kosfanadbl. Kengik canponensgeH anbiHFaH ryMUHAIK
npenapaTtTapfa cunaTtrama Gepinin, TeopusAnblK TypFbldaH onapApiH ecimaikke
acep eTy MexaHW3Mmi KenTipinreH. yMUHAI TeKTec 3aTTapbl anyaplH KorFapbl ber-
CeHAl TEXHOOrMSACh — MeXaHWKamblK-XMMUATBIK 3KONMEH ary TaCifiH KepceTTi.
AybIN WapyallblfbiFbl TYKbIMAAPbIH ericTikke cebep angbliHda KypaMbiHga MeTar-
OapablH HaHo xaHe Makpo BenLwekTepi 6ap Guodusmnkanblk CTUMYNSTOPapMeH
XoHe arekTpoMarHuTTiK epicneH eHaeydiH 2006-2016 xbingapbl KasakcTanda
XKYPrisinreH TexipnbeHiH KopbITbIHABICH! KENTipinreH.

TyniHgi ceapep: rymuHaik npenapatrap, HUMIN PLUS, canponenb, HaHOTEXHO-
norus, bynablp norvka, ankeiH emec Bakblnay Topbl.
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Introduction. Biological systems constantly are under the influ-
ence of natural and artificial sources of an electromagnetic field and
during evolution they developed mechanisms of information perception
on the state of environment by means of interaction with electromag-
netic field [1]. The crop production as constituent of a biological system
has to develop on the terms of adaptability, i.e. increase in a role of
mechanisms and structures, activation of a biological self-regulation of
plant seeds to agroecosystems and an agrolandscape in general.

In terms of adaptability the greatest interest and prospect at pro-
cessing seeds of various crops are represented by the electromagnetic
nanotechnologies combined with use of organic complex regulators of
plants growth on the basis of ecologically friendly extract of sapro-
pel. By means of such technologies it is possible to influence directly
the physiology and biochemical processes of a vegetable organism,
without affecting and without modifying the genetic structure of plants
[2]- The primal problem of such processing of seeds is in filling their
power losses caused by adverse conditions of cultivation or storage
and, above all to give to the biological systems of a seed such quali-
ties which will prove to be positive during all biological cycle [3.] The
integration research in a uniform technological chain of magnetic water
treatment, seeds and environmentally friendly regulators of growth on
energy of germination of wheat seeds represents a great practical in-
terest.

Material and methods. Preparation of multipurpose action
HUMIN PLUS. humin containing preparations made of peat, lignine
and boring coal, differs in HUMIN PLUS:

1. Raw materials: HUMIN PLUS is made from the non-polluting
lake sapropel, containing water-soluble, easy and difficult hydrolyzed
substances, humic (GC), hymatomelanic acid (GMA) and fulvic acids
(FA), wide range of amino acids, sugars, peptides, cellulose, lignin,
lipids, carotinoids, xanthophylls, alcohols, ketones, carboxylic acids,
chlorophyll derivatives, alkaloid, metal-porphyrins, phospholipids, vita-
mins, enzymes, antibiotics, steroid connections, HUMIN PLUS prepa-
rations contain expanded structure of microcells in the form of metal-
loorganic complexes.

2. Technology: In order to produce HUMIN PLUS the following
components are applied:

» Gas tornadic ultrasonic reactors resonators with magnetic acti-
vation - German patent DE 10 2009 043 821 A1;
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» physical methods of extraction and original technology of sep-
aration active ingredients from sapropel, allowing to refuse reagent
(chemical) traditional technology;

Multifactorial impact on plants and a soil biota: Firstly, the prepa-
ration comprises all scale nutritious macro - and microcells, and operates
as the chelating agent. Secondly, it is favorable to growth of good bacteria.
Multifactorial action increases immunity of plants and its productivity.

Results and discussion. Productivity of agronano technology
throughout 2006-2016 y are researched in the Sarkand and Panfilov re-
gions of Almaty area. It is established by researches [3-5] that described
technology influences the initial beet plants’ ontogeny stages, in particular,
on energy of seeds germination (table 1).

Table 1 - Technology and dynamics of emergence of sugar beet’s seedings

Options Day after crops, piece on 1 item of m.
5 | 8 | 10 | 10
Control 11 13 15 15
Experiment 15 22 24 26

Table 1 - Agronanotechnologies and growth indicators of colza at the
initial stages of development

Experience Germination dry mass of a volume of root system
options capacity, % plant, mg of a plant, cm?®
Control 48,5143 150,0£5,5 105,0+5,8
Experiment 65,0+3,2 202,0+6,7 101,0+8,7

Also [2] the influence of agronanotechnology on energy of seeds ger-
mination of spring-field in vitro was studied (figure 1-4). Analysis of the
experimental data showed that collected information insufficiently legibly
describes influence of described technology of magnetic water treatment
and regulators of growth on energy of wheat and coleseed germination. In
this regard the adaptive and neural system of an indistinct logical conclu-
sion was applied to interpretation of the experimental data.

The adaptive and neural system of an indistinct logical conclusion
falls into hybrid systems. Hybrid systems give the chance to consider ex-
perience of experts, to use indistinctly provided information and also to
take knowledge from these field experiments.

Graphical representation of results of indistinct model operation is
shown in figures 1 - 4.
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Figure 1 - Dependence of energy of germination of wheat seeds (water isn’t
exposed to magnetic processing from the procedure of spraying the wheat seeds
with a solution of sapropel emulsion (water isn't treated magnetically) and time
after sowing, day
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Figure 2 - Dependence of germination energy of wheat seeds (water isn’t
exposed to magnetic processing from the procedure of spraying the wheat
seeds with a solution of sapropel emulsion (water isn’t treated by the magnetic
processing) and time after sowing, day.
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Figure 3 - Dependence of germination energy of wheat seeds of wheat from
the procedure of spraying the wheat seeds with a solution of sapropel emulsion
(water subjected to magnetic treatment) and time after sowing, day.
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Figure 4 - Dependence of germination energy of wheat seeds of wheat from
the procedure of spraying the wheat seeds with a solution of sapropel emulsion
(water water subjected to magnetic treatment)
and time after sowing, day.
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The main characteristics of tutoring process of an indistinct logical
conclusion system are shown in figures 5 - 6.
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Figure 5 - Interrelation between an error in the course of tutoring (Error) and
quantity of tutoring cycles (Epochs) (at creation of the dependence shown in

fig. 3).
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Figure 6 - Interrelation between an error in the course of tutoring (Error) and
quantity of tutoring cycles (Epochs) (at creation of the dependence shown in
figure 4).
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Comparison of the data provided on figures 1 and 3 shows that at
magnetic water treatment of germination energy of wheat seeds, process-
ing by solution of sapropel emulsion is slightly higher at the end of the
periods observed. At the same time influence of differences in solution
strength of a sapropel emulsion on the size of energy of seeds germina-
tion is shown only during an initial stage of observations. Comparison of
the data provided on figures 2 and 4 shows that at magnetic water treat-
ment of germination energy of the wheat seeds sprayed with sapropel ex-
tract solution too is slightly higher at the end of the period of observations.
In particular, if solution strength of sapropel extract varies in the range
[1.2 - 2%] (diagram 2), then energy of germination of seeds is equal to
30 - 40%. At magnetic water treatment (diagram 4) if solution strength of
sapropel extract varies in the same range, then to germination energy of
seeds it is equal to 70 - 80%.

Results of the experimental data analysis showed that the effec-
tiveness of magnetic water treatment depends on the used regulators of
growth and their concentration.

Conclusions. Tests of innovative adaptive agronanotechnology in
Kazakhstan have showed existence of the improvement effect of germina-
tion energy and viability of colza seeds, sugar beet. However the optimi-
zation and synchronization of magnetic field parameters is necessary for
identification of more pronounced effect of application integrated technol-
ogies in a uniform production cycle when seeds are being processed on
viability and energy of germination (spring wheat) at impact on seeds and
water and concentration of organic regulators.
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