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THE STUDY ON THE ENVIRONMENTAL SIGNIFICANCE
OF GLAUCONITE DEPOSITS OF THE SOUTH KAZAKHSTAN REGION
WITH THEIR FURTHER APPLICATION IN AGRICULTURE

Abstract. In connection with market relations in the agricultural production, it is possible to abandon the use of
high doses of expensive chemical fertilizers and introduce them in smaller amounts under different crops jointly with
natural mineral glauconite, which is characterized by a whole set of chemical compounds and micro elements ne-
cessary for the mineral nutrition of plants. This work is aimed at identifying common geological and environmental
characteristics of glauconite deposits in order to conduct a study on the use of glauconites in agriculture. In the
course of the study, stimulatory effects of glauconites on the development of useful soil microflora determining their
fertility and sides of glauconites possessing high adsorption and cation exchanging properties which can be used as
the adsorbent of contaminants were studied. With the help of an areal application of glauconite in the cultivation of
agricultural crops and the creation of geochemical barriers, rehabilitation of soil properties having a high technogenic
load as a result of industrial enterprises activities were identified.
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Introduction. In the modern seas, glauconite deposits are formed in the shelf ficlds and upper part of
a continental slope. There are no glauconite deposits in the abyssal area. The average depth of the forma-
tion of modern glauconite is from 20 to 150 m, in average is about 70-80 m, but the formation of glau-
conite at shallower depths is likely to be from 10 to 20 m. The presence of glauconite at the depths of 200-
400 m was also identified. Standing out as the finest sediment, sometimes it penetrates into the cavity of
foraminifera and radiolarians, filling them and forming glauconite cores. Such cores are found in the
modern bathyal silts.

A shallow-marine origin is widely expanded in sedimentary rocks and the modem marine sediments.
Glauconite contains bathyal green silt, glauconite sandstone, light green glauconite cretaceous sands,
green glauconite ordovician limestone and many other rocks. But it does not form large monomineral
clusters in nature and occurs exclusively in a mixture with other minerals of clayey or sand strata; its
content in the rock seldom exceeds 50%. Celadon in small quantities is common in the tonsils and cracks
of effusive rocks. Among glauconite facies, sands and aleurites, which sometimes included in the
composition of phosphorite conglomerate, dominate; glauconite clays are more rare, although they are
quite common. Sometimes glauconite silts are enriched by calcite and represent glauconite limestone,
usually more or less clayey, by themselves in the form of fossils. Glauconite is formed only in the sea
basins, but its seeds are resistant to weathering and is therefore in the secondary occurrence they are found
in freshwater and even terrestrial sediments. As a result, by the presence of only grains of glauconite in
those or other deposits, their marine origin cannot be judged. In the form of large grains, it is contained in
the coarse-grained sands and mall pebble conglomerates,often phosphorite.

In recent years, the study of geological systems of glauconite deposits in the developed countries has
become increasingly deep since glauconites are significant mineral objects in the broad sense. Ongoing
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researches in this field are conducted in many countries around the world, especially in European
countries. Over the past century, the scope of glauconite use is more and more expanded. The reason is a
valuable mineral composition and chemical properties of different glauconite. The study of glauconite
rocks from the upper cretaceous sediments in the Southern Priaralie was carried out over a number of
years by taking layered samples from outcrops and cores of drilled wells in the areas [1]. All selected
samples were integrated to a complex modern laboratory investigation to determine the glauconite com-
position in them and study its application prospects in various arecas of agriculture.

The studied areas of glauconite deposits of the Southern region require a detailed study of structural
and crystal-chemical characteristics of minerals with a complex and changeable structure, which allows to
identify new criteria for evaluating their quality and manufacturability to produce competitive products.
The relevance is determined by the need to expand the mineral resource base of our country, including, by
means of the development of new scientific and methodological foundations of mineralogy studies.

Owing to the comprehensive studies, the possibility of widespread use of glauconite in agriculture
was revealed contemporaneously providing solutions to environmental problems. The estimated reserves
and resources of deposits and occurrences of glauconite, identified through conducting the studies within
the glauconite deposits of South Kazakhstan region will be able to provide business enterprises, commer-
cial farms and other facilities with activities operating in a number of the mentioned spheres of our
economy. In particular, as glauconites are easily enriched, they can be used in natural form as a fertilizer
since their high agrochemical properties have been proved.

A high absorption capacity of glauconite can be used to solve problems of geo-ecology engineering
to protect the environment from the effects of various eco toxicants that can rapidly migrate to the hydro
and geosphere and thereby disrupt the normal course of biochemical processes.

The study purpose is to investigate the mineral composition of glauconite rocks of Southern
Kazakhstan, investigate various properties in the agricultural sector, as well as carrying out experimental
work with the help of modern technologies for the use of glauconites in the various fields of activity.

Research methods. In the study of the glauconite concentrate (hereinafter simply “glauconite™), the
complex physical and chemical methods were used: photocolorimeters, differential thermal, X-ray struc-
tural, X-ray phase analyses. In the course of the study, the investigation was carried out on the technolo-
gical properties and the quality assessment of glauconite deposits, expediency of application (in various
fields of activities) of various forms of a glauconite material — a natural rock, concentrate, extract, mixture
with other ingredients, etc. The workability of glauconite raw materials was determined primarily by the
adsorption characteristics and the amount of glauconite granular in the rock. In this regard, recommenda-
tions on the limits of the content of critical components — glauconite, quartz, clay (<0.01 mm) and
glauconite rocks oxides (K20, P205), essential in the evaluation of their quality for specific areas of use,
especially for the needs of agriculture and environment at the improvement of the environment from
polluting toxic substances were developed.

Results and discussion. Glauconite relates to a class of clayey minerals, a family of phyllosilicates
containing continuous tetrahedral layers of the structure TgS (T -81, Al, Fe, etc.). They are characterized
by the same type of structure with aluminosilicate layers of 2: 1, separated by interlayers of different
varicties consisting of K + cations, as in micas, water molecules and exchangeable cations as in
montmorillonites. An important fact is that there are often significant quantitics of minerals (Mn, Cu, Co,
Ni, B et al.) in glauconite, and many reservoir of glauconite rocks contain high impurity of P20O5 and even
include phosphate horizons. All this gives grounds to consider glauconites as natural fertilizers, which
allow us not only to enrich the soil with potassium, but also to improve its structure, retain moisture,
stimulate growth and reduce the incidence of plants. Glauconite of the southern region has the following
average chemical composition.

Due to rather high content of potassium dioxide (7.6%) and phosphorus pentoxide (up to 3%),
glauconite can be used to produce potash fertilizer or as a natural fertilizer without processing. In parti-
cular, the introduction of glauconite flour into soil increases the yield of a number of crops and potatoes
by 10-20%, significantly increases the yield of fruit trees.

Taking into account the limited edition of industrial forms of fertilizers containing macro and micro
elements in its composition, we attached particular importance to the glauconite, capable to fill their
deficiency in soils and plants.
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Table 1 — Results of chemical (silica) analysis on the glauconite rocks of the south-central part of the Central Karatau

il o olzlcicgzme Si0, | Fe,05 | CaO | MgO | K,0 | P,Os | ALO; | NayO | MnO | FeO | TiO, | SO,
1| Bala-Burgem | 79,57 | 3,6 | 254 | 125 | 440 | 049 | 342 | 149 | 045 | 250 | 0,02 | 027
2 | Burgem 7869 | 320 | 240 | 128 | 429 | 036 | 368 | 1,96 | 121 | 258 | 0,03 | 0,32
3 | Krash-tobe 8436 | 2,00 | 076 | 086 | 389 | 056 | 359 | 126 | 049 | 1,86 | 001 | 026
4 | Kainar 86,77 | 1,13 | 083 | 076 {418 | 059 [ 223 | 1,12 | 056 | 169 | 001 | 013
5 | Kainarbulak | 8258 | 2,78 | 1,05 | 0,97 | 323 | 086 | 367 | 1.80 | 086 | 1,78 | 002 | 031
6 | KosUyenki 83,60 | 222 [ 080 |09 | 356|048 | 339 | 1,92 | o84 | 1,72 | 001 | 038

The results of two years of observation (2014-2016) indicate that glauconite has had a significant
positive impact on the food ration of the soil. Under its influence in determining both terms, not only the
content of soluble forms of potassium, phosphorus and micro elements, but also nitrogen that is associated
apparently with increasing soil, microbiological activities were increased (Table 2).

Table 2 — Effect of glauconite on the nutrient content of the southern calcareous
in Black Earth at the cultivation of irrigated potato

NO; P,05 K,0 B Mn
Years Term . .
of research | of determinations Exparienceoptions ; .
mg per 100 g of soil mg per 1 kg of soil
Control 24,0 4,9 94.0 0,6 0,8
Seedlings
Glauconite 10t/ ha 31,0 6,5 125,0 0,8 16,4
2014-2015
Control 32,0 trace 5,0 0,2 36,0
Blooming
Glauconite 10t/ ha 50,0 2.5 225 0,4 40,0
Control 33.0 5.8 94.0 0,6 16,0
Seedlings
Glauconite 10 t/ ha 41,0 6,5 94,0 0,7 324
2015-2016
Control 52,0 2,5 15,0 0,3 36,2
Blooming
Glauconite 10t/ ha 68,0 32 29.0 0,5 48,0

The plants that grow in arcas with the introduction of glauconite were different from the control
plants with greater height; powerful leaf-shaped apparatus and intense dark green color, indicating a high
content of nitrogen and chlorophyll in them. The difference between the experimental and control plants
was particularly noticeable in the second half of the growing season. The potatoes reacted to the
glauconite most strongly. The total collection of tubers on average increased by 68 centners per 1 ha from
this fertilizer in two years, which amounts to 32% of the control plants.

The use of glauconite was effective, particularly good results were obtained from growing barley in
the village "Shaga" of Turkestan district of South Kazakhstan region (Table 3).

In the fall of 2014, 30 t/a of manure was applied in the experimental field and corn was planted on the
green fodder in the spring of 2015. After its harvesting, 20 t/ha of glauconite sand containing glauconite
from 36% to 40% and was introduced under deep autumn plowing on the area of 29 ha. An equal-area was
left for the control (Table 3).

The harvest of alfalfa hay, green mass of com, fruits of cucumbers and tomatoes were increased by
12-20% by using glauconite. The effect of glauconite was not limited by only one year. Subsequently, the
tuber potato crop was increased by 18.6% and green mass of corn to 13.2%. The glauconite in grain barley
increased the content of the cheese protein by 1.3% (control — 8.7%, glauconite — 10.0%). Under its in-
fluence, carbohydrate biosynthesis and vitamin C were improved in the areas of vegetable crop (Table 4).
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Table 3 — Efficiency of glauconite on the southern calcareous black earth under the irrigation term

The harvest centners per 1 ha increment
Crop Sort, hybrid Options
2013 2014 aver. c %
C Control 394 325 360 - -
reegnl:{ass ¥IRaz
g Glauconite 10t/ ha 446 388 417 57 15.8
Control 251 173 212 - -
Potatoes, .
the tubers Volzhanin
Glauconite 10t/ ha 342 218 280 68 32,0
Tomatoes, Volgogradskiy Control 305 440 47 - -
fruitage 5/95 .
Glauconite 10t/ ha 582 490 537 64 13,5
Control 420 305 363 - -
Cucumbers, .
Truitage Urozhainy 86
Glauconite 10t/ ha 474 344 409 46 12,6

Table 4 — Effect of glauconite on the quality of vegetable crops yield under the irrigation, the average for 2014-2016

Crop Control Dry substance Sugars, % Vitamin C Acidity in %
Glauconite 10t/ ha 6,9 225 152 0,67
Tomatoes
Control 6,9 2,55 25,5 0,39
Glauconite 10t/ ha 4.0 1,80 49 0,13
Cucumbers
Control 5,0 2,15 59 0,13

The use of glauconite on the background of the aftereffect of manure increased the actual yield of
barley grain at 8.9 kg/ha or 37.7%. The yield increase was ensured mainly due to the increase in the
coefficient of productive tillering (from 2.2 to 2.6) and weight of 100 seeds (from 41.5 to 47.0 g).

It is characteristical that 12.7 t/ha of barley grain was gathered from the array production (29 ha). The
combined use of manure (aftereffect) and 20 tonnes of glauconite sand on the backdrop of high agricul-
tural technology increased the barley grain yield by 2.6 times, indicating the prospect of joint use of local,
organic and mineral fertilizers.

Good potato responsiveness on glauconite obtained in our field experiments served as the basis for its
implemention into the production in the state farm "Shaga" of Turkestan district of South Kazakhstan
region, where the areas reach 120-130 hectares under this crop.

Glauconite was introduced in 2015 under the spring plowing of the soil on an area of 35 hectares. For
this reason, and also due to the lack of timely watering in the experimental field, the optimum density of
plant standing could not been obtained. Glauconite interaction with the soil was less prolonged compared
with the autumn term of the introduction. But even in these conditions, 22 centners of potatoes were
obtained from each hectare from glauconite additionally, which were 17.4% of the control.

In 2016, glauconite aftereffects were studied in the same state farm. When accounting the actual
potato crop from the area of 35 ha, its increment of 10.3 centners per 1 hectare or 16 was obtained, in
relation to the control, where the yield was 64.1 centners per 1 hectare. The glauconite aftereffect was
studied at the state farm “Icahn” of Turkestan district of South Kazakhstan region. In 2014, we took into
account the yield of green mass of sunflowers from whole the experimental field (29 ha), which was equal
to 77.2, and 70.3 per 1 hectare in the control. The yield increase on the experimental area was 6.9 centners
per 1 ha or 9.8%. In 2016, the largest yield increase in the pea-barley mixture for hay (18.6 centners per
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1 ha or 26.2%) was obtained in the variant with the introduction of 10 tons of glauconite. In addition,
glauconite has not only a direct effect, but also a significant aftereffect when introducing 15-20 t/ha. The
study with glauconite and especially under the irrigation terms should be continued.

Conclusions and offers. The conducted studies suggest the appropriateness of using the cretaceous
and paleogene glauconite as a fertilizer containing essential micro and macro elements necessary for
plants. Under its influence, the food regime of the soil is improved, the quantity and quality of seedling of
sowing material are improved (significantly) and the incidence of plants, especially in the initial period of
the growing season is reduced; all this improves germination capacity of indicators and provides high-
quality development of plants during the complete growing season, improves fruit formation in a hot and
dry summer period in the southern region in comparison with the control samples. Glauconite introduction
mnto soil separately and jointly with mineral fertilizers contributes to the enrichment of basal layer of agri-
cultural crops with mineral elements, improvement of acration and moisture retention in the soil. The use
of this technological technique is relevant since it allows to solve a number of problems to improve the
efficiency of using mineral fertilizers, increase crop yields and the quality of potatoes and other agricul-
tural crops. The options have been identified where through the use of glauconite and fertilizers there is a
significant increase in the content of starch in tubers of potato, dry substance, crude protein and vitamin C.
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C. K. Kypoanusizos, H. 9. 90aimyTaJtimn,
9. K. Hoparamosa, O. Ammunadaesa, I'. b. Toitundexosa

K. A. Scayu aTeiHAaFs! XaJabIKapaiblk Ka3ak-Typik yHHBepcHuTeTi, TypkicTan, Kazakctan

OHTYCTIK KASAKCTAH AMMAFBIHJAFBI TTIAYKOHUATTI KEHHIH 9KOJIOT ASJIBIK
MAHBI3ABIJIBIFBIH /KQHE OJIAP/bI AYBLIINAPYAIITBLIBITBIHAA KOJJAHBLIYBIH 3EPTTEY

AnHoTanusi. ByriHri TaHga aybUIIapyallbUIbIK OHAIPICIHACTI OPHBIKKAH HAPBIKTHIK KapbIM-KAaTHIHACBIHAAFBI
JKaraaiFa OalIaHBICTBL, O TYPJIL €TiH 6CIMIIKTEPiHEe KBIMOAT MHHEPAIIBI THIHAHNTKBIIITAPIBIH KOFAPHl MOJIIICPIHIH
OPHBIHA OJIAPABIH a3 FAHA MOJIIICPIMCH KaTap TAOHFH MHHCPAJ IVIAYKOHHTTI HAlIaIaHy dIACKAHAA YTHIMIbI OOJIBIIT
keJeni, cededl, TIayKOHUTTIH KYPaMBIHAA 6CIMAIKTEPAIH MHHEPAIAbI KOPEKTCHYIHE KAKETTI OipKAaTap XUMMSIIBIK
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KOCBLIBICTAP JKOHE MHKPO3ICMCHTTEP Ke3necei. Byt sKyMbIC, aybIIIapy alibIIBIKTA TIAYKOHUTTEPAI KOJTAAHY YIIiH
[TIAYKOHUTTI KECHACPIIH JKANIBI TCOJOTHAIBIK-3KONIOTHAIBIK CHIIATTAMATIAPBIH AHBIKTAyFa OAFBITTANFAH 3EPTTCY
SKYMBICTAPbIH KYPri3yre OarbITTanfaH. 3epTrey OapbIChIHAA ITIAYKOHHTTEPAIH TOIBIPAK MHKPO(IOPAChIHA KAKETT1
KAJIMBIHA KENTIPyIIi, 6HIMAI JKOFAPJIATYIIbI, 3HSAHIBI 3aTTapAbl CIHIPETIH >KOFApBI aACOPOLMSIIBIK KOHE KATHOH-
aNIMacTHIPYIIbl KACHETTEpi Oap CKCHAIri aWKbIHAATFAH. [ TAyKOHHTTI aybUIIAPYAIIBUIBIK ACTBIKTBI 6CIPY »OHC
OHIPICTIK OPBIHIAPBIHBIH TEXHOTCHIIK KYKTCMCHIH HOTH)KCCIHAC 3aKbIMAAHFAH TOTBIPAK KYHECIHE TCOXHUMUSIIBIK
KEACprifepai skacay YLIiH OJIapAbl ayJaH OOMBIHINA CHIIPIN, TOMBIPAK YIIIH PCaOMIHTALMSIIBIK KACHETI KAPACTHI-
PBUFaH.

Tyiiin ce3xep: IIayKOHUT, MHKPOIEMEHTTED, TEXHOTCHA1 XKYKTEME, TONBIPAK, aacopOIHsI, MOHTMOPHIIOHHUT,
JKEM, MOJICHH OCIMIIIK.
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Mex Iy HapoaHbIH Ka3aXCKO-TypenCKuil yHuBepcuTeT uM. X. A. SlcaBu, Typkectan, Kazaxcran

U3YYEHME YKOJOTHYECKON 3HAYAMOCTH IVIAYKOHUTOBBIX MECTOPOKIEHAN
I07KHO-KA3AXCTAHCKOI'O PETHOHA C JAJBHEUINIAM UX TIPUMEHEHUEM
B CEJIBCKOM XO3AUCTBE

AHHOTAIUs. B CBA3HM CO CIOKMBIIMMHUCS B CEIBCKOXO3IHCTBCHHOM HPOU3BOACTBE PHIHOYHBIMH OTHOIICHHS-
MH, MOKHO OTKAa3aThCsl OT MCIOJIb30BAHMS BHICOKUX 03 JOPOTOCTOSMINX MHHEPATIbHBIX Y IOOPCHUH 1 BHOCHTD HX B
MCHBIINX KOJMYECTBAX IO PA3IMYHbIC KyJIbTYPhl COBMECTHO C NPUPOJHBIM MHHEPAIOM TIJIAYKOHHUTOM, KOTOPBIH
XapaKTEPH3YETCA LEIBIM HA0OPOM XUMHUYCCKHUX COCTHHCHUH U MUKPOAJIEMEHTOB, HEOOXOIHUMBIX AJISI MHHEPATbHOTO
nuTaHUA pacteHuil. JlJaHHag paboTa HAIPaBICHA HA BBLIBJICHHE OOIICH I€OIOT0-3KOJOTHYCCKONH XapaKTEPUCTUKH
IJIAy KOHATOBBIX MECTOPOXKACHHM C LENBI0 MPOBEACHHSA HAYYHBIX HCCICAOBAHUNA MO NPUMCHCHHIO IJAYKOHHTOB B
CEJILCKOM XO34HCTBe. B X04e ucciaeoBaHUH BBIABICHO CTHMYJIMPYIOIIECE ACHCTBHE INIayKOHUTOB HA PAa3BUTHE IO-
Je3HOM MHKPO(IOPHI MOUB, ONMPEACIHIIOMKX HX IUIOAOPOANE, H3YUCHBI CTOPOHBI TJIAYKOHUTOB 00JaIA0IIX BBICO-
KAMH aICOPOIMOHHBIME M KAaTHOHOOOMECHHBIMHM CBOHCTBAMH, KOTOPBIC MOTYT HCIOJB30BATHCS B KAYECTBE aJCOP-
OeHTa 3arpA3HAOIUX BemecTs. C MOMOIIBIO IIIOIATHOTO BHECEHHS ITIAYKOHHTA IPH BHIPAIMBAHIN CEIIBCKOX03AH-
CTBEHHBIX KYJIBTYP M CO3AAHHS TCOXUMHUYCCKUX 0APhEPOB, BBIIBICHO PEA0MIHTALMOHHOE CBOMCTBO MOYBBI, HMEIO-
HIYFO BHICOKYIO TEXHOTCHHYO HATPY3KY B PE3YIbTATE ACATCIBHOCTH MPOMBIIIICHHBIX MPCAMPHUATHI.

KmodeBbie ¢10Ba: TJIayKOHHUT, MHKPO3ICMEHTHI, TEXHOTCHHAA HATPY3Ka, MOYBA, aACOPOLUS, MOHTMOPHILIO-
HHT, KOPM, KyJIbTYpA.



