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Annotation. In the Republic of Kazakhstan the deficiency of humus is the reason of soil erosion and decrease
of soil fertility, especially under conditions of intensive agriculture. For compensation of this deficiency peat,
manure - which in turn is deficient for many regions - and various vegetable remains are used. The common
ingredient of natural humus in soil, of manure and of peat, are the humic acids being the most important constituents
influencing the plant growth activty.

Therefore, it is necessary to add humic acids to increase the productivity of agriculture. The Republic of
Kazakhstan is rich with stocks of brown coal, being a possible fossil source of humic substances.

As a result of fertilizing soil with carbon-humic fertilizers the productivity of any vegetable organisms like e.g.
crops raises between 10 to 60%. If applied in an economical manner fertilizer have long-term positive effect on the
soil, improve the viability of seeds and germination of tubers, survival of seedling, stimulate growth of plants and
promote significant increase in productivity.

Thus, the application of humate containing organic-mineral fertilizer increases the productivity and promotes
the improvement of quality of production, because humic acids are the key component to increase plant growth
efficiency owing to the large scale preservation of useful properties of artificially prepared humus. Further more, the
application of such fertilizers decrease the labor force input and energy consumption in comparison to the process of
peat preparation.

Introduction

Recently, the steady tendency of agricultural soil deterioration has been outlined in land fund. One of
the important living conditions of agricultural plants and a prerequisite for high yield harvests is the
existence of enough soil with an optimum ratio of macro - and microorganisms. The absence of
ingredients in soil solution has a severe impact on the growth of plants. It is connected with a decrease in
volumes of introduced mineral and organic fertilizers concomitant with a soil status of unbalanced
amounts of the basic nutritious elements and living microorganisms.

With respect to the above stated problematic soil situation we want to suggest the use of non-
conventional organic fertilizers, first of all, humic acids gained from fossil sources like brown coal. The
advantage of such fertilizers derives from the fact that they have a positive impact on plant growth even in
small doses.

Research objective

Determination of the efficiency of humates and carbon-humin fertilizer for the application in crop
growing.

Search for new approaches to the reconstruction of fertile soils, development of new technologies to
process the coal-humin fertilizer and its application in agriculture as growth factor, development of plants
and organic fertilizers; development of methods to determine the optimum doses of fertilizers for the
application to various different agricultural cultures.

Development of the theoretical basis connected with the analysis of the molecular structure of humic
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acids, derive a causal relationship between their structures and their efficiency at different applications for
plant growth.

Reassure the positive impact on plant growth even in small doses.

Results. The valuable impact of natural humus on the increased fertility of soils is a well-established
fact. The decrease of the natural humus amount in a soil cover leads to the development of erosive
processes, structure violation, and change of absorbing ability as well as to the change of physical and
chemical properties of the soil. This results in turn to a drastic diminishing of the efficiency of pure
mineral fertilizers, to the pollution of ground waters and, finally, to a quantitative and qualitative decrease
in plant growth.

The major reason for the loss of natural humus in the soil is due to the drastic decrease of plant
remnants after harvesting processes starting at the middle of the last century as no more rotting plant
remains have been left over on agricultural cultures. In regions where there are peat bogs, this shortage
was compensated by peat introduction. With the constant increase of cultivated areas it was not possible
to provide manure introduction on all fields, especially, because there are not enough habitats for the non-
nesting animals, and peat bogs are not available in all regions. This resulted in a considerable decrease of
soil fertility. Aiming for higher yields in crop harvest farmers increased the doses of introduced of mineral
fertilizers on their fields. However, this is not always successful since the growth of productivity wasn't
directly dependent on the amount of introduced mineral fertilizers as each plant has a "threshold" of their
comprehensibility [1]. It has been established that with an increase of the amount of introduced mineral
fertilizers the coefficient of their uptake and use by the plant decreased [2]. Therefore, this problem has to
be solved in a scientific manner yielding more sophisticated fertilizers safe guarding the preservation of
the fertility of soils, increasing the efficiency of mineral fertilizer constituents and thus increasing the
quality of production of crops.

To target the above stated problem a variety of organic substances were studied: peat, lignin, wood
sawdust, rice peel and brown coal as a fossil organic source [3], which in the course of its decomposition
within soil forms humus-like substances. One common constituent — although in different quantities — of
manure, peat and brown coalare the humic acids, which feature similar properties to natural soil humus.
However, they are immobilized with respect to the mineral part of the pristine raw materials.

It is known from the literature studying the influence of humic acids on the mobility of mineral
elements of food, agrochemical, microbiological, biochemical processes, growth and development of
plants, that the humic acids show their physiologically active properties only in the water-soluble form
called humates. Some of them can be prepared using chemical reactions of the pristine raw material with
hydroxides of sodium, potassium and ammonium.

The first attempts to use brown coal and peat for such organic-mineral hybrid-fertilizer sstarted in the
1930ies, but didn't lead to desirable results. It was mainly due to the lack of understanding the nature and
principles of action of humic acids on a plant. Moreover, their introduction in large quantities lead instead
of a positive effect to a negative effect, reflected by an oppression of growth and development of plants
[4]. Some preliminary studies revealed the positive effect at introduction of small doses of humic
fertilizers. Therefore, the questfor a more sophisticated application of humic acid containing fertilizers in
agriculture continued to interest researchers.

As a result of the performed studies concerning the efficiency of the application the carbon-humin
containing fertilizers two different modes of action are discussed by scientists. One consider that humates,
due to their positive influence on physical and chemical properties of the soil, create more favorable
conditions for growth and development of plants [2]. Other authors assume a direct impact of humic acids
on a plant by influencing oxidation-reduction processes thus leading to a stimulated growth.

According to the first point of view the activity of carbon-humin compounds has to be directly
dependent on the introduced doses. But already small doses of carbon-humates seem to have positive
influence on development of plants. This may indicate a carbon-humate influence on physiological plant
activity, which can be increased with a chemical processing of brown coal by hydroxides of sodium,
potassium and ammonium. For instance, a formulation of the ammoniated brown coal and the organic-
mineral fertilizers yielded by mixing of ammoniated coal with superphosphate, contain between 2.5 and
10% of active humates. It should be noted that the humates yielded by chemical processing of coal by
treating them with hydroxides of sodium, potassium and ammonium, represent 60-95% of soluble product
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in water. It is obvious that in this case humic acids are in an active form. At deploying them into soil in a
dose of 10 to 20 kg/hectare a positive effect [5] is achieved.

So, carbon-humin fertilizers in the form of the ammoniated coal and “humophos”, producedby
mechanical mixing of brown coal with superphosphate were tested in the Republic of Uzbekistan at cotton
crops on a field of the area of 3,5 thousand hectares. At a dose of introduction of 0,4-0,5 t/hectare in all
cases an increase of the crop growth of 1-2 c/hectare was observed. However, the quality of these carbon-
humin fertilizers was directly dependent on the quality of the pristine raw materials where the content of
humic acids fluctuated between 5 and 40%, and the cindery rest between 10 and 40%. Therefore, this
process method proved unsatisfactory and unreliable forcing scientists and chemical engineers to look for
new ways of processing the raw materials aiming for a reproducible and qualitatively standardized
production method. As a recent result of investigations of T.Zh.Umarov and O.I.Pobedonostseva new
process technology has been developed to produce a fertilizer from carbon-humates treated with
hydroxides of potassium, sodium and ammonium with a plant physiological activity increased to 7-10
times in comparison to the fertilizer containing in the ammoniated coal. This new process opened
opportunities to use these mixtures not only as organic-mineral fertilizet/FAGUM/prepared by a
introducing humates into a pulp during the processing of phosphorites, but also as physiologically active
agents and growth factors of plants. The above named authors revealed that humate scan already be
applied in very small quantities, probably enhancing its activity owing to a greater mobility thus yielding
a considerably bigger effect. In their resseaches they used the method of soaking of seeds of various
cultures. According to their experiments the soaking of seeds of cotton in a solution of humate treated
with ammonium hydroxide yielded an improved viability, i.e. growth of seeds improved in comparison
with control by 10,4 and 20,8%, whereas with a potassium hydroxide treated humatean improvement of
11,9 and 9,2% was gained, respectively. Furthermore, if a preseeding soaking of seeds of cotton takes
place in a solution of a humate treated with ammonium hydroxide at adose of 250 g/hectare of seeds, the
growth and cotton development was considerably accelerated. As a result of the first and second
harvesting the yield of crop was 2,5 c/hectare higher than for a control group, thus the increase of crop
harvest reached 2,1 c/hectare.

According to soaking of seeds of vegetable cultures for outdoor cultivation, watering of seedling and
extra root top dressing at an expense of 1,25 kg/hectare gave an increase of crop of tomatoes on 45-70
c/hectare, harvest of eggplant increased about 30-35 kg/hectare, whereas the harvest of cabbage increased
using humate at a dose of 0,63 kg/hectare to 80-85 c/hectare, the harvest of grain with a dose of 250 g/t
increased to 4 c/hectare and the harvest of potatoes with using of humate with a dose of 20 kg/hectare
during watering showed an increase of crop of 75 c/hectare. A test of humates on vegetable cultures in
indoor cultivations also yielded positive results [5].

Conclusions

Thus, the application of humate containing organic-mineral fertilizer increases the productivity and
promotes the improvement of quality of production Additionally to the fact, that soaking of seeds before
seeding by humate solution in concentration of 0,001% accelerated the flourishing of seeds about 2-3
days, it improved the growth and development of plants as well. The plant’s blossoming and fructification
phase thus was shifted temporally 8-10 days ahead. Furthermore, the spraying of tomato and especially of
cucumber indoor cultivations during the vegetative period promoted juvenescence of plants, thus the
shriveling of their low hanging leaves was postponed about 8-14 days. As a result of the stronger foliation
the vegetative period of a tomato lasted for 20 and of a cucumber for 30 days. This finally yielded a crop
increase of 2,2-2,4 kg/m2of tomatoes and 2,0-3,0 kg/m2 of cucumbers. Therefore, the production
technology of the carbon-humates as surprising substances, derived from low-calorie brown coals
unsuitable for power purposes, is industrially implemented.
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BJIUSHUE YIJET'YMHUHOBBIX YIOBPEHHI HA PA3BUTHE CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP

B.T.Omapos', lIl.M.Mosna6exos’, K.T.”Kanracos®, E.H.Opax6aii’, ’K.M.AnTbi6aes,
K. anamnos®, A.A.Kagup6aesa’, C.M.Cepuxéaen®

Oxn0-Kazaxcranckuii rocy napcTBeHHBIH yHUBEpCUTET M. M.Ay330Ba

KarodeBble cioBa: yriepoa ryMuHa, T'yMUHOBasl KHCJIOTa, TyMycC,IIOOIPEHNE, NCCIEA0BAHNE, YIIIETYMHHOBBIN IIpemnapar,
OKHCJIUTEJILHO-BOCCTAaHOBUTEIIBHBIH IPOLIECC, aMMOHM3UPOBAHHBII yIib, ryModoc, cynepdocdar, rpyHT.

Annortanms. B Pecriy6nuke Kasaxcran neduuut rymyca siBisieTcss NPUYMHON 3PO3UH MOYBBI M CHIDKCHHE ILIOJOPOIMS
HOYB, OCOOCHHO B YCJIOBUSIX MHTCHCHBHOIO CEJIbCKOTO XO3siicTBa. JIJIs1 KOMIIEHCALMHM HEAOCTATKa 3TOro Topda HCIOIb3yeTcs
HaBO3 M pa3JIMYHbIC PACTUTENIBHBIC OCTATKM, KOTOPBIE B CBOIO O4YEpElb, SBIIOTCS HENOCTATOUHBIM S MHOTUX PETHOHOB.
OOmuif MHrpeUeHT NPHPOAHBIX T'yMyCOB M T'YMHUHOBBIX KHCJIOT B IIOYBE, HaBO3¢ M TOpde SBISLETCS HanOojIee BaXKHBIM
COCTaBJISTIONIMM, BIHMSIOIIUN Ha aKTHBHOCTb POCTA pacTeHHH. Taknm 0Opa3zoM, HEOOXOAUMO JOOABHUTH, YTO T'YMHHOBBIE KHCIOTHI
MPUMEHSIOTCS JUISl TIOBBIIMIEHHS NTPOU3BOJUTEIBHOCTH CENBbCKOTr0 Xo03sicTBa. PecmyOmmka Kazaxcram Oorar 3amacamu Oyporo
YTJIs1, KOTOPBIE SABJISIOTCS] HCKOMAeMbIMU HCTOYHUKAMU I'YMHHOBBIX BEILIECTB.

B pesynbrate 00pabOTKH HOUYBBI YIJIEIYMUHOBBIMU yIOOPEHUSIMU MPOU3BOIUTEIBHOCTD CEINBCKOXO3SIHCTBEHHBIX KYJIBTYP
nogaumaercst ot 10 mo 60%. IlpuMeHeHHe YriaeryMHHOBBIX yNOOpEeHHH MMeeT IOJITOCPOYHOE MO3UTHBHOE BO3JCHCTBHE HA
MOYBY, YJIydIIaeT >KU3HECIIOCOOHOCTh CEeMSH WM NPOPAIIMBAHUS KIyOHEH, BEDKMBAHMS CEsH, CTUMYJHUPYET POCT PacTeHUH U
3HAYUTEJIBHOIO YBEIMUUBACT YpOXKail.

Taxum 06pa3zoM, IpUMEHEHHE OPTaHOMUHEPAIBHBIX YAOOPSHUH CcoAepKalue ryMar, yBeIHINBaeT IPOU3BOIUTEIILHOCTD U
CIOCOOCTBYET YIyYIIEHHIO KadecTBAa MPOAYKIWH, TaK KAaK T'yMUHOBBIC KHCIIOTHI SBIIAIOTCA KIIOYEBBIM KOMIIOHEHTOM [IISt
HoBbILICHUS 3(YEKTUBHOCTH POCTA pacTeHMil M3-3a OOJBLIOro MaclTaba COXPaHEHUs IOJIE3HBIX CBOMCTB HCKYCCTBEHHO
MOATOTOBIEHHBIX T'yMycoB. Kpome Toro, mpuMeHeHHe TaKuX yAOOpPEHHH CHI)KAeT SHEPreTHUECKUEe U TPYJOBBIE 3aTPaThl MO
CPaBHEHHIO € IIPOLECCOM MOATOTOBKH TOpda.

ATJIETYMUH/I TBIHAUTKBILITBIH, AYBLI IIAPY ALIBLIBIFBIHA OCEPI

B.T.Omapog', III.M.Mona6exos’, K. T.2Kanracos®, E.H.Opax6aii’, ’.M.Anrei6aes’, . K.anamos®,
A.A Kaznip6aesa’, C.M. Cepixﬁaess

M.Oye30B atbiaaarsl OHTYCTiK Ka3akcTaH MEMIICKETTIK YHHBEPCHUTETI

Kiarri ce3gep: kemipTeri TyMmMuHi, TyMHH KBIOIKBUIBI, TYMYC, HCCJICOOBaHHE, YTJIETYMHHOBBIH IIpemapaT, TOTBIFY-
TOTBHIKCHI3IaHy YPIiCi, aAMMOHH3IICHTeH KeMip, TyModoc, cynepdocdat, TpyHT.

Anparna. Kazakcran PecmyGuuikaceinma rymyc neduiuti, scipece OelceHAl aybul LIapyallbUIbIFbI JKaFraaiina, Kepain
9PO3USCH MEH KYHAPJIBIFBI TOMEHACYiHIH ce0e0i 6ouibin Tabbutaabl. Byst TOPOTHIH jKeTiCHeyIiTiriHiH OPHBIH TOJIBITBHIPY YIIiH KU
kKoHe 0acka 1a OpraHHKaJbIK KaIAbIKTaphl KOJNAHBUIA b, alaiia KeNTereH pernoHaap YIIiH oj XeTKUTIKCi3 60bin TaObLIa/ibl.
OciMaik ecyiHiH OenceHzinirine acepi Oap kep, K, ToppTa TaOUFU TYMyC TYMHH KbIIIKBUIBIHBIH JKaJIbl MHIPHIUEHTI aca
MaHBI3/Ibl KYpaMIachl OOJBII TaObLIa bl

Ocbutaiilia, TYMHH KbIIIKBULAAPBI aybUl INAPYallbUIBIFBIHBIH OHIMIUIIIIH apTTBIPyFa KOJIAAQHBUIATHIHBIH AHTKaH JKOH.
Kazakcran Pecry6nukacsl TyMUH 3aTTapblHBIH KO3i OOJbIT TaObUIAaTBIH KOHBIPp KeMip KopiapbiHa Oaif. Xepai yriaerymumsmai
THIHAMTKBIITADMEH ©HIEY HOTHXKECIHAE aybul LIapyambUIblK eHimauniri 10 Han 60% neiin apraipl. YrieryMuHzi
TBIHAWTKBIIITAPABIH KOJIIAHBICHI JKEpre y3ak Mep3iMIi *KakChl acep eTedi, TYKbIM MeH 00il TYyHHEeKTepiHIH eMipIIeHIIriH
apTTHIPAIbI, 6CIMJIIK OCYIH KaKCapTabl )OHE OHIMIUTIKTI e1oyip YIFaHTaIbl.

Ocsuraiiiia, rymMar Kypamaac OpraHOMUHEpAIbl THIHAWTKBIITAPIBIH KOJIAHBICHl OHIMALTIKTI apTTHIPajbl KOHE OHIM
canachlHBIH JKaKcapyblHa ocep eTeli, ce0eOl jkacaHIbl JKacalraH TyMyCTapIblH Naigaiabl KacHEeTTepIiH YJIKeH MeJIIepiH
caKkTayblHa OailJIaHBICTBI TYMHH KBIIIKBUIIAPBl OCIMAIK OCYIHIH OCJICEHAUNriH apTThIPy YINIH KIITTI KOMIIOHEHT OOJIBII
tabbuiaapl. CoHail-aKk MyH/Iail THIFAHTKBIIITAPIBIH KOJIAHBICEI TOPMTHI JAbIHIAYMEH CaJbICTBIPFaHIa SHEPreTHUKAJIBIK JKOHE
€HOCK LIBITBIHIAPBIH a3aiTaIbI.

Hocrymuna 21.03.2016 r.
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