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SRSTI 34.35.33:
BIOINDICATION OF AGROCENOSIS. INFLUENCE OF MICRONUTRIENTS AND
MACRONUTRIENTS FOR THE DEVELOPMENT AND GROWTH OF CULTIVATED
PLANTS

I.ZH. MOLDEKOVA
K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan

Anngarna: MUKpPO3JIEMEHTTEp MEH MaKpOIJIEMEHTTEP/IIH MOJACHH OCIMIIKTEP/iH JaMybl MCH ©CYiHE ocepiH
3epTTey HOTIDKECIH/E TEHAECTIPIITeH TOMBIPaK OCIMIIKTEP.IiH YiaeciMal JaMybl MEH eCyiHe YJKEH dcep €TeTiHAIrH
KOpCEeTTi, ceOUIreH anKanrap ecipiireH JakKbll YIIiH OHTAiJIbl OONybl Kepek, ajl OMOMHIMKAIM KOpIIaraH OPTaHBIH
camachlH Oaranay YIIiH YJIKeH MaHbBI3Fa ue.TaKbIpBINTHl TaHAAY NOHMAI JaKBUITAPIBIH OCYiH 3epTTey MaceleepiHiH
SHIEMUKAIBIK MAaHBI3IBUIBIFBl MEH ©3CKTiNriHe coiikec xkacaimsl, AKTeOe oO0mpichl KazakcTaHmarsl IoHII
JAKBULIAPIBIH ipl OHAIPICTIK KOHE FHUIBIMH 0a3achl 0okl TaObutaapl. OHBIH ©3EKTUIIr COHBIMEH KaTap Tajlay.lbIH
KapamaibIMIBUTBIFBIMEH, JKBULIAMIBIFEIMCH XOHE ap3aHIBIFRIMCH OaillaHBICTHI. BHOMHIWKAIWS TOMBIPAKTHIH MakKpo
JKOHE MHKPOIJICMEHTTEPIHIETT KEMIIUTIKTEpAl Te3 aHbIKTayFa >KOHE TalIbLUIBIKTBI HEMECE apTHIKTBI TE3 JKOKFa
MYMKIH/ZIIK Oepelii. ArpOLeHO31bIH OMOMHAMKAMACBIHBIH OHAIPICTIK MaHbI3bl 0ap JKOHE OJ IKOHOMHKAHBIH JaMybIHA
TIKEJICH acep eTei.

Tyiiin ce3mep: MaKpO3JIEMEHTTEP, MHUKPOIICMEHTTEP, OMOMHIUKAIIHMS, CTrUICTIH aJKANTapIbIH Calachl,
OUOTeH/Il AIEMEHTTED, IOHI JaKbUIAap, arpoleH03, arpoLeHo3, cyibl (Avena sativa) OuouHIUKAIUACH.

AnHoTanusi: l3ydeHue BIUSIHHS MUKPOIJIEMCHTOB W MAaKPOJJIEMEHTOB Ha Pa3BUTHE M POCT KYIBTYPHBIX
pacTeHW#l IMoKa3ao, YTO Ha TApMOHHYHOE PAa3BUTHE W POCT PACTCHHH OTPOMHOE BIIUSHHE OKAa3bIBaCT TIPAMOTHO
cOamaHCUPOBAHHBIN TPYHT, IMOCEBHBIC IIONI JOJDKHBI OBITh ONTHUMANbHBIMH IS BO3JCIBIBAEMOW KYJIBTYPHI, a
OMOMHIUKAIMS MMEET OTPOMHOC 3HAUCHHS JIJIsl OLICHKU KAa4eCTBa OKpYKaroIiel cpeasl. BeiOOp TeMbl OBLIT MPOU3BEACH
B COOTBETCTBHH C YYETOM JHACMHYHOW 3HAYMMOCTH W aKTYaJIbHOCTH BOIIPOCOB M3YYEHHS POCTa 3JIAKOBBIX KYJIBTYP,
AKTIOOMHCKass 00NacTh SABISAETCS KPYIHOW MPOM3BOICTBEHHOW M HCCIIEIOBATENECKOM 0a30f 3€pHOBBIX KYJIBTYP
Kazaxcrana. Ee akTyanbHOCTh OOYyCIIOBJIGHA TakKKe MPOCTOTOW, CKOPOCTHIO M JEIICBH3HOW IMPOBEICHUS aHAlN3a.
BuonHMKaKs MO3BOJNSET OBICTPO OOHAPYKUTH HEJOCTATKH MAaKpPO W MUKPOAIIEMEHTOB ITOYBHI M OBICTPO YCTPAaHUTH
neUIUT Win U30BITOK. BHOMHIMKANKS arponeHo3a WMeEeT IMPOU3BOJICTBCHHOEC 3HAYCHHE W HANPSAMYIO BIHSIET Ha

Pa3BUTHUC SKOHOMUKHU.
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KimloueBble cj10Ba: MaKpOdJIEMEHTHI, MHUKPOXJIEMEHTBI, OMOWHAMKAINS, KAa4eCTBO ITOCEBHBIX ILIOMAICH,
OMOTeHHBIE JIEMEHTEHI, 3TaKOBBIE PACTEHUS, arpOLleH03a, ONOMHANKAIIHS arpoIieH03a, OBEC IIOCEBHOM (Avena sativa).
Annotation. The study of the influence of microelements and macroelements on the development and growth
of cultivated plants has shown that a well-balanced soil has a huge influence on the harmonious development and
growth of plants, sown fields should be optimal for the cultivated crop, and bioindication is of great importance for
assessing the quality of the environment.The choice of the topic was made in accordance with the endemic significance
and relevance of the issues of studying the growth of cereal crops, the Aktobe region is a large production and research
base of grain crops in Kazakhstan. Its relevance is also due to the simplicity, speed and low cost of the analysis.
Bioindication allows you to quickly detect deficiencies in macro and microelements of the soil and quickly eliminate
the deficit or excess. Bioindication of agrocenosis is of industrial importance and directly affects the development of the
economy.
Key words: macroelements, microelements, bioindication, quality of sown areas, biogenic elements, cereals,

agrocenosis, bioindication of agrocenosis, oats (Avena sativa).

We carried out research on the condition of passive areas using cereals. At the same time, an
assessment of abiotic factors was carried out. Such as temperature, humidity, soil acidity, salinity,
content of chemical elements, etc. And biotic well-being of organisms, their populations and
communities. But the main aspect was to identify the influence of microelements and
macroelements on the development and growth of cultivated plants, on the volume and quality of
the resulting crop [1].

The relevance of the research is the need to get high yields at minimal cost, while
maintaining the environmental friendliness and organic nature of the product. Our research is
characterized by simplicity, speed and minimal set of funds and material costs, while maintaining
the clarity of determining the quality of crops.

The object of study is cultivated plants (oats) grown in natural (experimental station) and
unnatural (laboratories of the Department of Biology and home conditions) conditions

The purpose of the article is to identify the influence of microelements and macroelements
on the development and growth of cultivated plants, to determine the composition of a balanced
soil, bioindicator analysis of an agrocenosis to identify the state of the environment.

During the research, the following tasks were solved:

1. Ecological and biological characteristics of fields

2. Research of bioindication

3. Detection of deficiency or excess of chemical elements in the soil

4. Growing plants in aquatic culture with a complete nutrient and with the exclusion of
nutrients [2].

We used the biochemical method of S.M. Tkalich (1959) and A.P. Vinogradov, D.P.
Malyuga (1963). The main idea of these scientists was that the chemical composition of an
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organism depends on the composition of the geochemical environment and development according
to different criteria will be determined by a complete set of necessary biochemical substances,
depending on the generic and species specificity. Materials and equipment: plant seeds, flat
bacteriological containers, scales, weights, tweezers, a ruler divided into millimeters (length - 100
cm), gauze, filter paper, vessels for seedlings [3]. Calculation and preparation of solutions for
nutrient mixtures (complete and with the exclusion of one or another element). Take Knop's mix as
an example.

Calculation and preparation of solutions for nutrient mixtures (complete and with the
exception of one or ingog element). Take the Knop mixture as an example.
Table 1.

Ne | Chemical formula For 1 liter of water in grams
1. | Ca(NO3)2 1,00

2. | KH2PO4 0,25

3. | MgS0O4 - TH20 0,25

4. | KC1 0,125

5. | Fe2Cl6 0,0125

Mixture with the exception of potassium:
Salt KH2RO4 is replaced by NaH2RO4 « H20. The calculation is as follows:

1. KH2PO4 — P 136,2-31,4
0,25 -x or 0,25 -x
therefore
31,04 x 0,25
X = mmmmmmmmmmemmoeoes = 0,057 (g)
136,2
2.NaH2PO4 - H20 - P 138,07 — 31,04
x — 0,057
this implies
138,07 x 0,057
D =0,25(9)
31,04
Thus, the following composition of the nutrient mixture without potassium is obtained:
Ca(NO3)2 —1,00
NaH2PO4 -0,25
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Per one litre of water

Per one litre of water

Per one litre of water

NaCl -0,09
MgS0O4 - TH20 -0,25
Fe2Cl6 —0,0125
The composition of the nutrient mixture without phosphorus will be as follows:
Ca(NO3)2 —-1,00
KCl - 0,255
MgSO4 - 7TH20  —0,25
Fe2Cl6 —0,0125
The composition of the nutrient mixture without nitrogen:
CaSO4 - 2H20 -1,03
KH2PO4 -0,25
KCl —-0,125
MgSO4 - TH20  —0,25
Fe2Cl6 —-0,0125

This work was carried out from 21.01 to 29.02. 2020 in the laboratory of the Department of
Ecology and Biology, Faculty of Natural Sciences, Aktobe State University named after
K. Zhubanov. During the study, we did not measure the temperature, humidity of the laboratory air
and did not pay attention to climatic conditions. This work was first done at the department, so there

IS no comparative data. In the literature, the data is old (1984). In the study of oats, we found some

changes. We displayed these changes in this table 2 and diagram 1.

Table 2.Sample table of accounting for the results of experience with aquatic cultures
Beginning of the experiment 27.01.2020. Date of cleaning 29.02.2020.

Ne | Mixture Plant height in | Root system | Note
composition cm. in cm. The appearance of the plant

1. | Complete 9,5 2,5 2 leaves, the root system is bunch-shaped, the color of

solution the leaves is saturated green

2. | Without Ca 3 15 1 leaf, short. The root system is not beam-like, the
color of the leaf is pale green.

3. | Without P 28 13 3 leaves, there is a sharp elongation and yellowing of
the leaves, the root system is not bunchy, elongated.

4. | Without K 33 6 2 leaves, elongated, the color at the edges of the leaves
turns yellow, the root system is short and bundle,
yellowing of the stem is observed.

5. | Without Mg 32 9,5 3 leaves, elongated, the tips of the leaves turn yellow,
the root system is short and bundle-shaped.
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As Table 2 shows, the soil factor directly affects plant growth. The absence or deficiency of
trace elements in the soil negatively affects the development of plants and the quality of their crops,
without which normal physiological activity of plant organisms is impossible [4]. See chart
structure of this table in the appendix (f.1).

And from the plant we made a herbarium. Herbarium is attached and in the form of a Figure

Figure 1. Photos of cereal plants

Figure 1 reflects the dynamics of grain growth depending on the modulation of growing
conditions with the exception of certain elements.

As a result of the study, we have compiled a table reflecting the lack or excess of
micronutrients and macronutrients in the diet according to the appearance of the plant.

Table 3. Lack or excess of microelements and macroelements in plant nutrition.
Plant nutrition element ' Signs - symptoms, observations Figure

With a shortage, growth first slows down, the leaves
N become small, the color is lighter green and turns

yellow

The leaf blade becomes dull, a bronze tint forms.
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K
Leaves turn pale.

Ca
Leaves curl and fall

Mg The leaf blade turns yellow, red, or purple with green
edges and veins

Cu Growth slows down, leaves are pale with brown spots,
not pretty

Zn The leaf blade is small, narrow, wrinkled.

Fe Leaves are yellow and non

Mo Leaves are yellow and non

Based on the literature data and the results of the study, it was possible to establish that:
Lack or excess of microelements and macronutrients in plant nutrition are characterized by
symptoms or signs manifested in the external structure, sometimes these signs can be mistaken for

diseases, but with feeding, fertilizing, all symptoms go away [5].
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As a result of the work done, it was possible to establish a direct relationship between the
quality of soil (biogenic elements, organic and mineral compositions) and the development of cereal
crops, to find the optimal and limiting content of biogenic elements [6]. As a result of the study, the
content of the qualitative and quantitative composition of nutrients for the normal development of
cereals was determined. The absence or deficiency of trace elements in the soil negatively affects
the development of plants and the quality of the crop, without which the normal physiological
activity of plant organisms is impossible.
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SRSTI 34.35.33
THE INVESTIGATION AND USAGE OF THE WASTEWATER ALGOCENOSIS FOR
THE STUDYING OF THE ORGANOLEPTIC WATER’S PROPERTIES

I.ZH. MOLDEKOVA, N.S. BEKBAULINA
K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan

Annarna: Xywmbic OapeichiHAA OangpIpiaap onapisl CYAbIH OPraHONENTHKAIBIK CHIIATTaMaJapblH XKaKcapTyaa
KOJIJaHy MaKcaThIHAa 3epTTeNi. benrim 6ip MHKpOOpraHM3MIEpP/IiH Cy OPTACHIH Ta3apTy KaOuIeTi OMOTEXHOJOIH,
MHKPOOHOJIOTHS KOHE IKOJOTHSI CHUSKTHI KONTEreH FHUIBIMH 3epPTTEyJepIiH TakpIpsiObl Gombim tabbutamsl. Chlorella
vulgaris AK Ne 001 mrammel cbiHayapiH 16-17 KyHIepiHne Kasip[iH ©3iHAE arbIHIbl Cylap MeH KaJAbIKTap/blH
[UTAMIAPBIHIAFBI )KAFBIMCBI3 HICTI JK0s1bl. KanapIkTap IpIH MeTiHAUIePIHIH ¢H TOMCH KOHIICHTPAIUACHI Oap yiriiepae
JKaFBIMCBI3 Hic xoFananbl. CeiHaMa yirici ymiH 10 MITH THTEpi jKacyImanapIpl OaCTalmKbl €HTi3y JKEeTKITIKTI OOIIbI,
COHBIMEH KaTap 3epTTeNITeH YITUICpAiH JAMIBUIBIFBIHAA eleyi jakcapy Oadkanmel. 3eprreymin 20-mi KyHiHZIE
KaJIIBIKTapAbIH MOTIHIUIePiHiH €H TOMEHT1 KOHIICHTPAIMSCH 0ap chIHaMaiap OnTHMaIsl 0oimel. by ynrinepain pH-
HIiH cinTinik mamaceiHad (9,5) Oelirapanka (7) Temenzaeyi Oailikanzipl. ToxipuOeHi OacraraHHaH KeWiHri 15-mi kyHzae
a3bIK-TYJIKTIH JKaJIFbI3 Ko31 OOJbIN TaObLIATBIH JIacTaylbl 3aTTap OonareiH yiriiepaeri mramm Chlorella vulgaris AK
Ne0O1 knerkanapbIHBIH €H KOIl CaHbl ajbIHIbl. 3epTTeydiH 17-20 KyHzAepi >kacylanap/blH eJiMi Ke3eHi OacTaliibl.
Bannpipiap KopliaraH opTara HIBIFApbUIATBIH SPTYPJII XUMHSJIBIK KOCBUIBICTAPABIH, COHBIH ILIIHJE OHOJIOTHSIBIK
Oencenni 3aTTapblH Ke3i Oosbln Tabbutanbl. backa opraHm3MiepniH AaMyblHA peTTEyLIl ocep eTe OTHIPHIN, oJap
THAPOOHOIIEHO3IAP/IbIH TY3UIyiHEe KaThICa/bl, CyIbIH OPraHOJICIITUKANIBIK CHIATTaMAJIApbIHA KOHE TAOWFH CYJap/bIH
caracblHa acep eTefi.

Tyiiin ce3mep: Oanublpnap, arbIHIABI Cyllap, OPraHOJENTHKAIBIK CHIATTAMalap,0MOJIOTHSIBIK Ta3apry,
aJTOIIeHO3, KAJJIBIK uaMaapsl, pH.

AuHoTanusi: B xoze paboThl ObUIM HW3y4YEHBI BOAOPOCIH C LENbIO HCIOJNB30BAHHS HX B YIYYIICHUH
OpraHOJISNTHYECKUX MoKa3zareneil Bojbl. CIIOCOOHOCTh HEKOTOPBIX MHMKPOOPTaHW3MOB OTHHMINATH BOJHYHO Cpeay
00BEKTOM M3YyU€HHsI MHOTHX HAayK, TAKUX KaK OMOTEXHOJIOIWsl, MUKPOOHOJIOTHS M DKOJIOTHUs. BBUIO YCTaHOBJIEHO, YTO
mramMm Chlorella vulgaris AK NeOO1 ycTpanser HeO1aronpusTHbIHN 3amax B Mpodax CTOYHOI BOJBI U CTOYHOTO WJIA Y)Ke

Ha 16-17-ple qHM SKcliepuMeHTa. B mpobax ¢ HauMeHbIel KOHIIEHTPAIMeil CTOYHOTO Mila HeMPHUATHBIH 3amax ucue3aeT
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